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Congratulations on buying a Heaven and Earth Designs INC. Cross Stitch Chart! 
We know it will bring you many hours of pleasurable stitching and believe the final result 

will be something to love and admire forever. 
 

Included with your chart is a clear plastic bag to protect your chart, and a coded thread 
list for the threads you will need to complete your project. Our charts are designed to use 

DMC stranded cotton threads and, where appropriate, Kreinik metallic thread. 
 
 

Chart Instructions: 
 

1. This chart is made up of several numbered pages beginning at the top left corner of the first page. The pages of 
chart are laid out from left to right in rows e.g. 1 2 3 4 5 6.  
 

1 2 3 4 5 6 
7 8 9 10 11 12 

13 14 15 16 17 18 
19 20 21 22 23 24 
25 26 27 28 29 30 

 
2. Although each chart is marked with arrows which indicate the center, we believe you will find it easier to begin from 

the top left corner of page 1 and follow the chart page by page to the bottom right corner of the last page. 
3. We recommend you stitch your design on 25 count even weave fabrics using 2 strands of cotton over one fabric 

thread.  However, please feel free to experiment as to what you are most comfortable with! 
4. At the top of the thread list you will find our recommendation for the fabric color.  We recommend purchasing a 

piece of fabric that equates to the design size plus 3 inches [75mm] on each side to allow for framing and matting. 
5. Because of the large number of stitches, we have found it to be easier if you stitch one 10X10 grid at a time and 

then continue on to the next 10 x 10 grid. 
6. Stitch each page until it is completed and then move on to the next. On each page there is a number at the top left 

that indicates the page number. On each corner is a number in parenthesis that indicates the connecting page, 
unless there is not one. 

7. Under International Copyright Laws, you may copy the chart for your own use.  We recommend that you use a 
copy as your working document. You may also wish to enlarge the pages to make the symbols easier to read. 

 
If you have any questions regarding this chart please feel free to contact us. 

 
 

Heaven and Earth Designs Inc. 
 

320-214-7998 
generalquestions@heavenandearthdesigns.com  

http://www.heavenandearthdesigns.com 



Page 1  Purple Vetch-Garmashov Michele Sayetta

Pattern Name: Purple Vetch-Garmashov
Designed By: Michele Sayetta
Company: Heaven and Earth Designs Inc.
Copyright: 2014 Irina Garmashova ®
Fabric: Linen 25, White

500w X 334h Stitches
Size: 25 Count,   20w X 13-1/4h in

Floss Used for Full Stitches:
Symbol Strands Type Number Color

ù 2 DMC 1 White
, 2 DMC 155 Blue Violet-MD DK
Ï 2 DMC 158 Cornflower Blue-MD VY DK
q 2 DMC 159 Gray Blue-LT
ï 2 DMC 161 Gray Blue
F 2 DMC 165 Moss Green-VY LT
s 2 DMC 169 Pewter-LT
( 2 DMC 208 Lavender-VY DK
È 2 DMC 209 Lavender-DK
Ç 2 DMC 210 Lavender-MD
% 2 DMC 211 Lavender-LT
ø 2 DMC 310 Black
ò 2 DMC 318 Steel Gray-LT
* 2 DMC 327 Violet-VY DK
Í 2 DMC 333 Blue Violet-VY DK
Ì 2 DMC 340 Blue Violet-MD
Å 2 DMC 347 Salmon-VY DK
U 2 DMC 355 Terra Cotta-DK
L 2 DMC 371 Mustard
K 2 DMC 372 Mustard-LT
w 2 DMC 413 Pewter Gray-DK
ó 2 DMC 414 Steel Gray-DK
a 2 DMC 436 Tan
© 2 DMC 445 Lemon-LT
ª 2 DMC 451 Shell Gray-DK
Z 2 DMC 452 Shell Gray-MD
Y 2 DMC 453 Shell Gray-LT
A 2 DMC 470 Avocado Green-LT
@ 2 DMC 472 Avocado Green-UL LT
# 2 DMC 498 Christmas Red-DK
D 2 DMC 520 Fern Green-DK
C 2 DMC 524 Fern Green-VY LT
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Symbol Strands Type Number Color
¤ 2 DMC 580 Moss Green-DK
H 2 DMC 581 Moss Green
X 2 DMC 632 Desert Sand-UL VY DK
p 2 DMC 645 Beaver Gray-VY DK
ê 2 DMC 646 Beaver Gray-DK
é 2 DMC 647 Beaver Gray-MD
m 2 DMC 648 Beaver Gray-LT
â 2 DMC 677 Old Gold-VY LT
; 2 DMC 704 Chartreuse-BRT
  2 DMC 712 Cream
Q 2 DMC 726 Topaz-LT
` 2 DMC 738 Tan-VY LT
S 2 DMC 743 Yellow-MD
R 2 DMC 744 Yellow-Pale
t 2 DMC 762 Pearl Gray-VY LT
± 2 DMC 772 Yellow Green-VY LT
^ 2 DMC 779 Cocoa-DK
¾ 2 DMC 791 Cornflower Blue-VY DK
Î 2 DMC 792 Cornflower Blue-DK
3 2 DMC 796 Royal Blue-DK
2 2 DMC 797 Royal Blue
4 2 DMC 820 Royal Blue-VY DK
¼ 2 DMC 823 Navy Blue-DK
f 2 DMC 841 Beige Brown-LT
7 2 DMC 890 Pistachio Green-UL DK
: 2 DMC 895 Hunter Green-VY DK
b 2 DMC 898 Coffee Brown-VY DK
? 2 DMC 904 Parrot Green-VY DK
> 2 DMC 905 Parrot Green-DK
¯ 2 DMC 906 Parrot Green-MD
° 2 DMC 907 Parrot Green-LT
6 2 DMC 928 Gray Green-VY LT
¢ 2 DMC 934 Black Avocado Green
V 2 DMC 950 Desert Sand-LT
J 2 DMC 3012 Khaki Green-MD
á 2 DMC 3023 Brown Gray-LT
Ý 2 DMC 3024 Brown Gray-VY LT
g 2 DMC 3031 Mocha Brown-VY DK
ã 2 DMC 3072 Beaver Gray-VY LT
P 2 DMC 3078 Golden Yellow-VY LT
Ä 2 DMC 3328 Salmon-DK
¸ 2 DMC 3346 Hunter Green
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Symbol Strands Type Number Color
E 2 DMC 3364 Pine Green
c 2 DMC 3371 Black Brown
W 2 DMC 3772 Desert Sand-VY DK
k 2 DMC 3787 Brown Gray-DK
÷ 2 DMC 3799 Pewter Gray-VY DK
G 2 DMC 3819 Moss Green-LT
N 2 DMC 3822 Straw-LT
T 2 DMC 3830 Terra Cotta-MD
$ 2 DMC 3836 Grape-LT
É 2 DMC 3837 Lavender-UL DK
1 2 DMC 3839 Lavender Blue-MD
] 2 DMC 3860 Cocoa
® 2 DMC 3861 Cocoa-LT
e 2 DMC 3862 Mocha Beige-DK
d 2 DMC 3864 Mocha Beige-LT
h 2 DMC 3866 Mocha Brown-UL VY LT
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Usage Summary
Strands Per Skein: 6
Skein Length: 313.0 in

Type Number Full Half Quarter Petite Back(in) Str(in) Spec(in) French Bead Skein Est.
DMC 1 1856 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 155 1622 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 158 899 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 159 127 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 161 69 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 165 2188 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 169 906 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 208 3298 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 209 2822 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 210 2401 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 211 918 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 310 9408 0 0 0 0.0 0.0 0.0 0 0 3.000
DMC 318 886 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 327 500 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 333 5930 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 340 617 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 347 55 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 355 97 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 371 260 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 372 330 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 413 2011 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 414 957 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 436 75 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 445 209 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 451 2793 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 452 2962 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 453 2980 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 470 5424 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 472 1598 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 498 75 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 520 174 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 524 828 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 580 2884 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 581 4374 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 632 294 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 645 2442 0 0 0 0.0 0.0 0.0 0 0 1.000
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Type Number Full Half Quarter Petite Back(in) Str(in) Spec(in) French Bead Skein Est.
DMC 646 1973 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 647 2142 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 648 2059 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 677 98 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 704 6500 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 712 934 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 726 3332 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 738 135 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 743 11 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 744 24 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 762 1359 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 772 205 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 779 4677 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 791 1549 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 792 101 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 796 768 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 797 1789 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 820 211 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 823 321 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 841 1490 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 890 1679 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 895 219 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 898 1192 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 904 3070 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 905 6547 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 906 5505 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 907 7056 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 928 511 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 934 2862 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 950 260 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3012 213 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3023 564 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3024 1161 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3031 4653 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 3072 1206 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3078 34 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3328 55 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3346 2018 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3364 788 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3371 5155 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 3772 379 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3787 3858 0 0 0 0.0 0.0 0.0 0 0 2.000
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Type Number Full Half Quarter Petite Back(in) Str(in) Spec(in) French Bead Skein Est.
DMC 3799 3743 0 0 0 0.0 0.0 0.0 0 0 2.000
DMC 3819 10509 0 0 0 0.0 0.0 0.0 0 0 3.000
DMC 3822 47 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3830 52 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3836 106 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3837 1622 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3839 56 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3860 2869 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3861 1601 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3862 726 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3864 1186 0 0 0 0.0 0.0 0.0 0 0 1.000
DMC 3866 551 0 0 0 0.0 0.0 0.0 0 0 1.000
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GG@GGGG@A¤>?¤¤>G@GGAH¤¤¤?÷¾¾¾ÍÍÍÍÍÍÍÍ,,33322ÍÍÍÍ(ÇÈ(Í((EGH¯°;G;°A
GGGGGGGGGA¤¤¤>°GGG°H¤¤?¼¾¾3¾322ÍÍ22ÍÍ,,23222ÍÍÍÍÉÇÇÈÉ(KGAHH;G°A°°
GGGGGGGGG;H>?HGGGGA¤¤¤¢4¾332ÍÍÍÍ2ÍÍÍÍ,ÌÍ2222ÍÍÍÍÍ(%%ZEG;H¯;°A°°;G
A;GGGGGGGGA¤¤°GGFG>¤¯¤¼¾¾322ÍÍ(ÍÍ2Í2Í,,Í322Í2ÍÍÍÉÉ,Çá;G°HH;°°;G;G
HHA;GG;GGG°¤>AGFG°¤>¤¤g¾332ÍÍ(ÍÍ2222Í,,Í32Í2ÍÍÍÉÍÍÍ(éG;H¯A°°;GGG;
>¤¯HA°GGGG;¤¤AGGG°¤H¤¤?¾322ÍÍÍÍÍÍ222ÍÍ,232Í22ÍÉÍÍÍÉÍªG;HH°°;GG;°°
¤>>¤¯HH;GGG>¤°GG@H¯¤¤>¤÷32222ÍÍÍ2232ÍÍÍ3332222ÍÍÉÍÍÉóK°H¯;GG;G°°;
>>¤>¤>HHH;GH¤HGGGH¤H>¤¤p32Í2ÍÍ2Í2232ÍÍ233¾22¾Ï2ÍÍÏÍÉª;AHAGGGG°°;G
>¤>>>H>HH¯AH>¤GGGH>¤HH°k¾322Í2Í223322Í233¾23¾22ÍÍÉ*óKGH¯;GGG°°GGG
>H>¤¤>H¤¯¤H>¤¤°GG¯¤¤H;Gp¾322222223322ÍÍ222¾2¾2Í(,È$KGGHAGG°°°G@GG
¯>>>>¯>¯¤H>H¤>HG°¤¤>°GGA¾3222233Ï3322ÍÍÍÍ2Í22ÍÍÌÇ%t@G;¯°G°A°GGGGG
;A°H¯HHHH¯H>¤¤>°A¤>AGGGGw¾33233¾¾¾3322ÍÍÍ(,ÍÍÍ(,Ç%ù`@°HGG°¯GGFG@G
;;;;A;;°;AHH>¤>¤¤>¤;GGGGA¾¾¾33¾¾¾¾33222ÍÍ,((,,(Í(ÇtÝ@HHG;°HGGFGG°
A;;;;;G;GGG°H>¤>¤>HGGGGGG¸w¾¾¾÷k¤¾32322ÍÍÍ(,,((ÍÍÈ%ãG>°G°°HGFGG°H
>HAA;;;GGG;GGAH¤?¤AGGGGGGG;¸D¤¤¤¤÷33332ÍÍÍÍ((ÍÍÍÉ(Ç6AH;°°;°G@G°H¯
>H>H¯AA;G;GGGG°H¤¤°GGGGGGGGHH>¤¯¤÷¾3322¾ÍÍÍÍÍÍÍÉÍ(ÇmHH;°G°HG@°H¯¯
>>H¯¤H¯HAGGGGGG;°¤¤GGGGGGG;HH¤¯¤>¤¾33333¾2ÍÍÍÍÉÉÍ(ÈCHH°°@°HG°H¯HH
H¯H>H>H¤¯HA;GGGGG°¤H;GGGGG°H¯¤¤HH¤¼333333¾ÍÉÍÉÉÉ(òE;HH°G@°¤¯H¯H¯°
>H¯>¤¯H¯HHHH°GGGGG°HHGGGGG°HH¤¯H°H¼333334¾Ï*gw]ê;@G;¤¯°GG¯¯¤H¯H¯G
H>HH¯HHHHH¯H¤AGGGQGG¯H°GGG°HH¯HAGA?¼33444Ï]J¤¤;G@GG°HH°°H>¤H¯H¯°F

10 20 30 40 50 60

10
20

30
40

50
60

70
80



Page 2  Purple Vetch Large-Garmashov Michele Sayetta     (3)

(11)          (12)
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4432ÍÍÍ,ÇFQGQQGQQGQGQQGQGQGGGGG¯¤¯¯¤¯HH°°¯H°°°G;G°GG°GGGGG°¯¯¯
*4¾32ÍÍ,ÇVGQQGQGQQGQQQGQGGGGGG°¯¤¯¤¯¯¯¯H¯H°°°;GG;G°GG;GGG°¯¤¤¯
,Ï322ÍÍ,ÇÇFQGQQQGGQGQGQGGQGGGG°¤¯¤¯¯¤¤¯H¯°¯°°GG°GGGGGGGGG°>¤¯¯
Ì,332ÍÍ,Ç%`GQQGQGQQQGQGGQGGGGGH¯¤¯¯¤>¯¤¯¯H¯°°G;GG;GG;GGG°¯¤¯¯¤
ÍÍÍ22ÍÍ,Ç%âQGQQGQQGGQGGGGGGGGG¯¤¯¯¤>¤¯¤¯¯H°°G;G°GGG°GG°G°¤¯¤¤¤
222ÍÍ2Í(Ì%âGQGQGQGGQGGGGGGGGG°¯¤¯¤>¤>¤¯¯H°°G°GGG;G°GGGG°¯¯¤¤¯¯
3322ÍÍ2ÍÇ%@GQQGQGGQGGGGGGGGGG°¤¯¯¤>>>¯¤¯°°G°G;G°GGGGGGG°>¯¤¯¯¯
322222Í(È%FQQGQQGQGGGGGGGGGGG°¯¤>¤>>¤¤¯H°G°G°GGGG°GG°G°H¯>¯¯¤H
ÍÍ2332,ÈÌÇFGQGQGGGGGGGGGGGGGG°>>¤>>¤>¯¯°°G;GGG;G;GGGGG°¯¤¤>¤¯¯
ÍÍ243ÍÈÌÇYGQGQGGQGGGGGGGGGGGG°>¤>¤>>¤>°°GGGGG;G°GG°GG°¯¤¯¯¤¯¯°
ÍÍ332ÍÈ,ÇYQGQGGQGGGGGGGGGGGG°¯¤>>>¤>¤¯°GG;GG°GGGG;GG°°¤¯¤¤¯¯°G
(322ÍÍÈ,(YGGQGQGGGGGGGGGGGG°A¯¤>?¤>>¯A°GGG°G;GG°GGGGG°¯¤¯¯H°GG
,¾2¾2ÍÈÈÍ$GQQQGGGGGGGGGGGG°°¯H>>¤>>¤¯°GG°;G°GG°G°GG;°¯¤¯¯H°GGG
ÌÏ¾ÏÍÍ(Ç,(FGGGGGGGGGGGGGGG°HH¯>¤>>¤¯°°GG;GGGG°GG;GG°A>¤>¯°G°GG
ÇÍ¾¾2É(ÇÈ®@GQGGGGGGGGGGGG°°H¯¯¤>>>¤¯°;G°GG°G;GG°GG;°¤>>°GGGGG°
Ì,¾¾ÏÍÈ$®LGQGGGGGGGGG°GG°°H¯H¯¤>>¤¯°°GGGG;G°GG;;°;°>>¯H°°°°G°;
ÇÇÍÏÉ((ªKGGGGGGGGGGGGGGG°°¯H¯¯¯>¤>¯°G;°;;°;G°;°°A¯>>A;°G°GG°°°
ÌÇqfªffGGQGGGGGGGGGGGG°°°H¯H¯¯¯¤>>H°;;;;°;°°°AAAHH>H°°°°°°°G°°
ÌÇY@@GGGGGGGGGGGGGGG°GG°H¯H¯¯H¯¤>¤°;;;;;°A¯AAA¯H¯>¯¯H¯°H°°°°°A
,ÇYFGQGGQGGGGGGGGG°GG°G°¯H¯¯H¯°>>¯;°;;°A>¯H¯>¯¯¯¯¤¯A;°°;°;°°°¯
(Ç@GQGGQGGGGGGGGGGGGGG°°H¯¯H¯°;H>¯;;;AA>¯¯>¯¯¯AA>¯¯AA°A;°°;°°°
É@GQQGQGGGGGGGGGG°GG°G°¯H¯H¯°;G¯>A;;H¯>¯>>>¯¸AA¯¯>>¯A;A;°;°;°;
@GGQGGQGQGGGGGGGGGGGG°°H¯H¯°;;;¯H;°¯¯>>>>>¯>¯¯¯H>>>¯HA;¯;;;°;A
GGQGQQGQGQGGGGGG°G°GG;°H¯H°;;G;>H°¯H>>>>¯>¯>¯¯¸¯>>>>¯AA;A;°°;¯
GQGQGQGQGGGGGGG°GGGGG°°¯H°;;G;;¯H¯A¯>¯>>>¯>>¯¸¯>>>>>>¯AA°;A;A¯
QGQGQGQGQGGGGGGGGG°GG°¯H°°;G;G°>¯H¯¯A¯>¯>¯>¯¸¯¯¯>>>>>¯AA;A;A¯¯
GQGQQGQGQGGGGGGG°GG°G°HH°GG;G;¯H¯A°A;¯¯¸¯¸¯>¯¯¯¸>>>>>>¯A;;A¯¤>
QGQQGQGQGGGGGGGGG°GGG°H°;G;;°H¯¯H°;;;A¯¯A¯¸¯¸¯¸¯>>>>>>¯HA°>>¯¯
GQGQGQQGGQGGGG°GG°GGG°A°GG;°¯H°A¯;;°°A¯AAA¯A¯AA¯>>>>>>>¯¯>>¯>>
GQQGQQGQQGGGGGGG°GGG°°°GG;°¯H°;°¯¤°;;;°;;AA¯AA¯>>>>>>>>>>>¯¤>>
QQGQGQGQGGGGGGGGGGG°°°°G°H¯H°;G;°>¯A;°;;;°AAAAA¯>>>>>>>>>>>>>>
QQGQQGQQGQGGGG°GG°GG°H;°H¯H°;G;;;¯>¯A°;°°AA¯A¯¯H>>?>>>>>?>>>>>
QGQQGQQGQGGQGGGGGGG°°°°HH¯°;G;G;;°¤¤¯HH°H¯¯H¯>>¯>??>>?????>>>>
QGQGQQGGQGGGGGGGGGG°HA¯H¯°;GG;;°;°>¯>¯¯H¯¯H¯¯¯¯¯>>??>>>??????>
GQQGQGQQGQGGGGGGGG°°H¯H°°G;G;;°A¯H¯>¤>¤¯¯H°¯¯HH¯>>????????????
GQGQGGQGGGGGGGG°G°HH¯H°;G;;°°°H¯H¯¯¤>>¯¤°°¯¯H¯¯¯¯¤>?>>??>?>>>>
GQGGGQGGQGGGGG°G°H¯¯A°G;;°°A¯°H°¯A°>¤¯¤¯H¯H°¯°H¯H¯>¤>??>>¤>>¤¯
GGGGGGGGGGGG°°°HH¯HA°;°;°°¯°A°¯H°¯°>¤>¯¤¯H°°°°°H°¯¤>¤>>>¤>¤¤¯°
GGGGGGGGGGG°°HH¯H¯°°°°A°¯HH¯H°°¯°H¯¤¯¤¤¯>°°°°°°°°¯¤>>>¤>¤¯¤¯°G
;GGG°GGGG°°H¯H¯H¯HH¯A¯H¯H¯¯¯H¯HH¯°¯¯¤¯¯¤¯H¯°°°°°°H¯¤¤¤>¤¯¤¯¯°G
°G;°G;G°°A¯H¯HHA°°;°°;°;°°°A°¯H¯¯HH¯¤¯¤>¤¯°°°°GG°¯¤¯¤¯¯¤¯¤¯HGG
;;°°G°°AH¯H¯HA°°°;;°;°;°;;°;°;°°°H¯¤¯¤>>¯¯°;GGGG°¯H>¯¯¤¤¯¤¯°GF
°;°°;°HHH¯HA°°;;;°°;°;;;;G;;G;;°;;°>>¯¤¯¤¯°;GGGG¯H¯¤¯¤¤¯¤¯¯GGG
;°°;°H¯H¯HA°°;°°;°;°;°;°;;G;;°G;G;;¯¤>¯>¯¯°GGG;°H¯¯¤¯¤>¯¤H°GGQ
°;°A¯¯HHH°;°G;°;°;;°;;;;°;;°;G;;;;°>>¯¯¤¯¤°;G;G°H¯H¯¤¯¤¤¯¯°GFQ
;°AH¯HH°°;°°;°°;°;°;;°;°;G°;G;;°;G;>¤¯>¤¯¯°G;G;¯H¯H¯H¤>¯HHGGQG
°AH¯HH°;°;°;°;;°;°;;°;;;;;;;;;G;;;°>¯¯¤>¯¯°;;G°H¯H¯H¯¯¤>H°GQGG
°H¯H¯°;°G°°°;°;°;;;;°;;G°;G;°;°;;G°>¯¯¤>¯H°;G;°H¯H¯H¯H¤¯H°QGGQ
H¯HA°;°°;°;;°;°;°;°;;;°;;°;;;;;°G;A>¯¤¯¯¤¯°;GG°¯H¯¯H¯H¯H°GGFGQ
¯HA°;°;;°G;°°;;;;;;°;°;;°;;°;;G°;;°>¯¯¯¤¯H°GG;°HH¯HHH¯H¯°QGQQG
H°°°;°;°;°°;G;°G;°;°;;;°;;G;;°;;;°A¯¤¯¤¯H¯;G°G°H¯HH¯°H¯HGGQFGG
A°G;°;°°;G;G;°;;°;;;°;°;;;;;°;;G°;A¯¤¯¤¯¯HG;GG°HH¯H°G°HHGQGQGQ
;G°;°;°;G°;G°;G°;;G;°;;;°;;°;G;;;°°>¯H¯¤¯AG°GG°H¯H°GG°H¯GGQGQQ
G°G°;°;;°;G°;G;;;G;°;;°;;°;;;;G;°GA¯H¯H¯H°°GG°G°H°°GGG¯HGQGQQG
G°;°;°;G°;°G;G°G;;G;;°;°;;°;;G;°G;°H>¯¤¯H°GGGGG¯H°GGQG°°GQGQGQ
°;°;°;°°;G°;G;;;GG;;°;;;;;;G;;°G;G°H¯H¯HH°GGGGG°°GGGGG°HGGQGQG
;°;°;G°;°°G;;°G;G;;G;°;;°;;;;°G;G;°HH¯HH°GGGGGG°°GGQGGG¯GQQGQG
;°;;°;°;G;°G;G;G;;G;;G;;;;G;;G;°GG°A¯H¯H°GGGGGG°GGGGGGG°GQGQGQ
;;°;°°;°;°;;;;;;;°G;;;;G;°;;G;°G°;G°¯HH°°GGGQGG°GGQGQGG°GQGQQQ
°AAAA°A°°;°;°°°°°;;;G;;;;;;G;°G;GGG°HHH°GGGQGGQ°GQGQGQQ°GGQGQG
A°A°;A¯A¯A°°;°;;°;°°;;G;°;;;°G;G°G°G°¯H°GGGGGQGGQGQQGQGGGQGQQQ
°;°;°°A°A°;°;G;G;;G;°°;;;;;°G;GG°GGG°HH°GGQGQQGQQGQGQGQQGQQGQQ
;;;°°°;°AA°;°;;;;;;G;;;;G;°G;°G°GGGG°°H°GGGGQGQQGQQQGQQGQQGQQG
;°°°;G°G°A°;;G;G;;G;;;°;;G;;;G°GGGG°G°HGGQGQGQGQGQQGQQQQGQQGQQ
°°;G°G;°;°A;°;;;;G;;G;°;;;;°G°G°G°GGG°°°QGGQGQQGQQGQQQGQQGQQQQ
°;G;G°G;G°A°G;G;G;;G;;;°°;°;°G;G°GGGGG°°GGQGQQGQQGQQQGQGQQGQQG
GG°G;G;G;°°;;;;G;;G;;°°°;°;°;G°GGGGGGG°°GQGQQGQQGQGQQGQQQGQQGQ
G;°;G;GG;;°°;G;G;;G;;°°;;;G°°;G°GGGGGGG°GQGQGQQGQQQGQQGQGQQQQQ
G;°°GGG;GG;°G;GG;G;°°;;°;G;;°;GGGGGGGQG°QGQQGQQGQQGQGQQGQQQGQQ
G;°;G;GG;;°°;GG;G;G°;G;;°;G;°G°G°GGGGGGGGGQGQQGQQQGQQQQQGQGQQG
;°;G@GGGG°°;GGGG;G;°;°G°;°;G°;G;GGGGGGGGGQGQGQGQQGQGQQGQQGQQQG
°°GGGGGG;°°°G@G;GG;°°;;G;;G;G°;°GGGGGGGGQGQGQGQQQGQQQQQQQQQQGQ
H;G@GGGG°°°°GGGGG;G°°G;°;G;G;°GG;GG°GGGGGQGGQGGQGQQQQGQGGQQQGQ
¯GFGGFGG°GG°GGGG;G;G;;G;;G;°;°G;GGGGGGGGGGQGGQGQQGQQGQQQQQQGQQ
°@GFGGF°GGG°GG;GG;G;;°;;G;°;G°G;GG°GGGGGGGGQGGQQGQQQQQQGQQGQQG
GGFGFQG°GGG°G@GG;G;;G;°;G;;G;°;G;GGGGG°GGGGGGQQGGQGQQQGQQGQQGQ
GGFGQFG°QG°GGGG;°G;;°;;G;°°;°°;GG;G;GGGGGGGGGQGGQGQQQGQQQQQGQQ
GFFQGQQ°G°°GGGG;G;;°;G;°;°;°°;G;;G°GG;GGGGGGQGGQGQQGQQQGQQGQGQ
FGQFGQGG°°°°GG;G;;G;;;G;°°°°°;°;G°G°GGGGGGGGGGQGQGQQGQQQQGQQQG
GFGQQFQG°G°°G;G;;;;G°;°;°°;°;°;G;G;°GG°GG°GGGQGQGQGGQGQQGQGQQG

70 80 90 100 110 120

10
20

30
40

50
60

70
80



Page 3  Purple Vetch Large-Garmashov Michele Sayetta     (4)

(12)          (13)
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¤¯¯H°°GGGGGGGGGG°¯H¯H¯GG°¯HH¯H¯°¯°¯H¯HH°GG@GG;@GGGGGGGGGGGGGGG
¤¯¯¯°GGGGGGGGGQG°¯¯H¯¯HHH°H¯H¯H¯HH¯°H¯¯HG@@GGGG;GG;GGGG°°°°GGG
¤¯¤H°GGGGGGGGGGG°¯H¯¯¤¤¯¯H¯°¯°¯H°¯°°°¯¯HGGGG;G;GG;GGG°°°°°GGG°
¯¤¯°°GGGGGGGGGGG°¯¯¯¤¤¯¯HH¯HH¯H°°°°°¯HH¯G;G;G;G@;GG°°°¯°°GGGGG
¯H¯°GGGGGGGGGGGG°¯¤¤>¤>¤H¯¯H¯°°°°°°°°°¯°;G;GGG;GG;°°¯°°GGGG°GG
¯¯°°GGGGGGGGGGGG¯>¤¯¤>¤¯¯¯HH¯°°G°°°°°H¯GGG;GG;G;°°¯¯°°GG°GGGGG
H¯GGGGGGGGGGGGGG¯¤¤>>¤>¤¯HH¯°°GG°°°°°°°GG;GG;GG;°H¯H°GG°GG°GG°
¯°GGGGGGGGGGGGG°¯¤>>¤>¤¯¯H¯°°GQG°°H°°°°FGGGGG;;°¯¯¯°°GG°GGGGGG
°GGGGGGGGGGGGG°¯¤>¤¤¤>¤¯H¯°°QGQ°°°°°°°GGFGG;G;°H¯¯H°GG°GGG°G°G
GGGGGGGGGGGGG°H¯¤¤>>¯¤>¯H°°GGQG°°H°°°°GQG@GG;°¯¯¯H°;G°GGG°GGG°
GGGGGGGGGGGG°H¯¯¤¯>¤¤¯¤H°GGQQQG°°°°°°GQQGGGG°H¯¯¤¯°;G;GG°GG°°°
GGG°GG°G°GG°°¯H¯¤¯¤¤>¤¯°°GQGQG°°°°°°°QGGGGG°°¯¯H¯°;G;G;G°°H¯¯H
GG°G;GG°G°°°H¯¯¤¯¤>¯¤¯¯GGQQGQG°°°°°°QGQGGGG°H¯H¯°;G;;°A¯¯¤¯¤¯¯
;°°G°°;°°;°¯¯H¯¯¤¯¯¤>¤¯GQGGQQ°°°°°GGQQGQGG°H¯¯¯H;G;°°¯¯¤¯¯¯¯H°
G°°;°;°°;°H¯¤¯>¯¯H¯¤¤¯HGGGQQG°°°°QGQQGQGG°¯H¯¯H;G;;°¯H¯¯¯¯H°°°
°°;°;°°;°H¯¤¯¯HH°°°H¯H°GGQQGG°H°QGQQGQGG°¯H¯H°°G;;°¯H¯¯¯H¯H¯>¤
°°°°°°;°H>>¯>H°°°;;°¯¯°GGQGG°°¯°GGQGGG°°HH°°°;G;;°¯¤¯°HH¯¤¤>¤¤
AHA°AA°H>>¯HH°°°G°°°¯HGGQGG°°°G°°°°°°¯°¯¯¯¯H¯¯H¯¯H>¯¯H¯¯¯¯¯¯¯¯
A°¯A°H¯>¯A°A°°;°;G°G°¯°GGQGG°°°°°°H°QGGG°¯H¯¯H°°H¯¤¤>¤¯¯A;GG;;
¯AA¯>>>°A°A°°;°°GG°°G¯°GGG°°°°°°°°°H°QGGG°¯¯¯H°;G;°¯>¯¯¤¯H°;GG
>¯°¯HH°°A°;°;°;G°°GGG°¯°°°°GGQGQGG°°°GGGG°°¯H¯H°;G;°H¯H¯¯¯¯¯°°
¤¯HA°;°A°A°°°°°°;G°G°°¤°°GGGQGQQGQ°°°°GGGG°H¯¯¯H°;G;°°¯¯H>¯¤¤¯
¯°°°°°°¯HHA°A°°°°°°°°°H°GGGQGQGQGQ°°°H°GGG°°¯H¯HH°;G;°°°¯H¯¯¯¯
>;;°;°°H¯¯°°°°°°°GGGGG¯°GGQGGQGQQGG°°°°GGGG°H¯H¯¯H°;G;G;°;°;°;
H;G;GG@°°H°°G;G°GGGGGG°°°GGGQGQQQGG°°°°°QGGG°¯H¯°H°G;G;G;G;G@G
¯;G@GGGGG°°;GG;GGGGGGG°°°GGQGQQGGQG°°°H°GGGGG°¯HH¯°°;;G;G;G;GG
A;GGGGG@G°H°G;GGGGGGGGG¯H°GGQGQQQQ°°°°°°GQGGGG°°¯°¯°°GGG;G@GG;
H;;GG;GGGG°°;GGGGGGGGG°°¯°GGQQGQQGG°°H°°GGQGGQG°°HH¯H°G;GGGG;G
H;°;;G;GG;°H°GG°GGGGGG°°H¯°GQGQQGQG°°°°HGQGGQGQFG°°¯°°°°G@G;@G
¯;°;;°;;;G°°H°GGGG°GG°°H¯°°GGQGQQQG°°°H°°GQGQQFFGFGGG°°°°G@GG@
¯A;;°;;°;;°°H°GGGGGG°;°¯°¯H°QGQQQGG°°°°H°GQQGFFFQFFQGGFGGGG@G@
¯AA°AA°;°;°A¯°°;GG;°;°¯°¯H°°GQQQGQG°°°°¯°QGGQFQGFFFGFFGGFG@G@G
¯AAAA°;A;°;¯°H°°;;;;°H¯¯H°°°GQQGQGQ°°°H°°GQQFFGFFFQFFFGFFFGGFG
>¯¯H¯AAA;;;A¯H¯°;;°;A¯¤¯°°°°GQGQQQG°°°H¯HGQFGQFFQFFFFFFFGGFFFG
>>¯>¯¯H¯;;;°¯H¯>A°;AA¯¯H°°°°°GQQQQG°°H°°°GQGQGQFFFFGFFFFFFFFGF
¯¯>¯¯H°;;°;A¯¯>¯¯A;A¯¯¯°°¯°°°QQQQGQG°°°°HGGQQFFFFFFQFFQFFFGFFQ
H°°A°;;;°;°¯>¯>>¯AAA¯¯H¯H°°°°QQGQQQG°°°°°°QQGFQ@FQFFFFFFFFFFFF
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GGGGGG°AHHH^¾Ï*ÏÏÉÍ((ÈÈ(ÉÍÍÉÍÉÍÉ((((((($aFRG°A°HGQQQG°¤?¤¯H°GQ°°Q
GGG°°°AHHHH^**¾ÏÉÍÉÉÈÈÈÈ(ÍÉÍÉ(((È(((ÉÍ((ÈÈYmL°H°GQQQG°H?¤HH°QQ°°Q
°°°A°HHHH¤*((ÉÉÍÍÉÍÉ(ÈÈÈ((Í((((ÇÇÇ((ÍÍ((,ÇÇ%ZAH°°NNSG°Hg?H°GQQ°°Q
°AHH°HHH^*((((,(É,(((ÈÇ(ÈÈÈ(((Ç%%%Ç(É(((,ÈÇÇÇ®LAL$$dL°H¤?¯°QQQ°°Q
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GFFQGQQ°G°°GGGG;G;;°;G;°;°;°°;G;;G°GG;GGGGGGQGGQGQQGQQQGQQGQGQ
FGQFGQGG°°°°GG;G;;G;;;G;°°°°°;°;G°G°GGGGGGGGGGQGQGQQGQQQQGQQQG
GFGQQFQG°G°°G;G;;;;G°;°;°°;°;°;G;G;°GG°GG°GGGQGQGQGGQGQQGQGQQG
FGFQGQQGGGG°°GGG;G;°;G;G°;G;G°;°G;°GGGGGGGGGQGGGQGQQGQQQQQQQGQ
Y$FFGQGGQQG°GGG;;;G;;G;°;G;°;°G;;°G;GGGG°GGGGGGQGGQGGQGQQGQGQQ
ÈÇ`GQQGGQGG°°GG;;GG;G;G;G;G;°°;G°GG°GGGGGGGGGGQGQGQGQGQQGQGQQG
ÇÇZGFQ°GQGGGGGG;GG;G;G;G;°G;G°;G;G;GGG°GGGGGGQGGGQGGQGQGQQQQGQ
ÇÈ$@QGGGQQG°GG;GG;G;G;G;°G;G°°G;G°GG°GGGGGGGQGGGQGQQGQGQGGQGd$
ÈÇZGQGQGQGGGGGGGGGGG;GG°G;°°°;°G°GGGGGGGGGGQGGGQGGQGGGQGQQa$ÈÈ
,ÈdFGQGGQ°GGGGGGGGG;GG;G;°°;°°GG;GGGGGGGGGGGGQGQGQGGQQGQQG®ÈÈ(
,ÈKGQGQQGGGG°GGGGGGGG;G°°;G°°;G°GGG°GGGGGGQGQGQGQGGQGGQGNa(ÈÈ(
(ÈYFGQQGQQQGGGGGGGGGGGG°°°°°G°;GGGGGGGGGGGGGGQGGQGGGffadf$È(((
,ÈÈGFQFQGQQG°QGGGGGGGG°°°°G;GG°GGGGGGGGGGGQGQGQQGLw¾É((($(((ÉÏ
ÌÈÈFQFGQQGQGGGQQGGQGGGGG°;G°GG°;GGGGGGGGQGGQGGQGG¾¾¾Í((((((ÉÍ3
ÈÈÇFFGQGQQQGGQQGGQGGGGG°GGGG;GGGGGGGGGGGGQGQGQGQA¾¾3Ï(ÈÈ(((Í¾¾
,ÈmFFQFQGQQ°GQGQQGQGGGGGGGGGGG°GGGGGGGGGGQGGQGQGe¾¾3ÏÈÇÇÈ((*¾¾
ÍÇ%±FQGQQQGGQQQQQGGQGGGGGGGGGG°GGGGGGGGGQGQGQQGQk¾¾¾ÏÈÇÇÇÈ(ÉÍÍ
(%%hFQQFQGQGQQQQGQQGGGQGGGGGGG°GGGGGGQGGQGGQGGGG^¾¾¾¾É,ÇÈÈ(ÉÉÍ
ÌÇ%±FGFQGQGQQQQQQQGGQGGGGGGGG°GGGGGGQGGQGGQGGGFG^¾É¾3ÏÍ(È((ÍÉÉ
,ÈÇYFFFF©FFGFa@GQGQQGQGGGQGG°GGGGGGGGGGGGKfª]óóª*ÏÉ¾33ÍÍ((ÍÉÍÍ
Í,ÌÈZYÝtt hYdªª@QQQQGQGGGGG°GGGGGGGGQGGJóÉÍÍÍÍÉÍÉÉÏÉ3¾ÍÍÉÍÉÍÍ(
ÍÍÍÇ,ÌÇÇÇÇ%%ÈÍÉKGQQQGQGQGGGGGGGGGGGQGGJ*Í¾¾É(((ÉÉÍÉ2ÏÍÏÍÍÍÍÍÍ(
2Í,(Í,,,Í,,,ÍÍÉfQQQQQGQGGGGGGGGQGGQGG;*Ï¾¾4¾Í(,((ÉÉÍÉ¾2ÉÍÉÍÍ((
3ÍÍ32ÍÍÍ2ÍÍ22ÍÉKGQQQGQGQQGQGGQGGQGGFGJ*Ï¾¾¾4ÏÈÈÈÈÈ(ÉÍÍÍÍÍÍÍ(((
3322ÍÍ22222222Í,dGQQQGQQGQGGQGQGGFGGGJ*ÍÉ¾¾¾4(ÇÇÈÈÈ(ÉÉÉ(É(((((
332Í2233333332(((®FQQQQQGQGQGQGGGGQFG]ÍÍÏ¾¾¾4ÉÈÇÈÈÈ(((((((,È((
2ÍÍÍÍ22434333ÉÈÈ((KQGQQGQGGQGQGGQFFGGïÉÉÍÉ¾¾4ÍÈÇÈÈÈ((((((((((Í
2ÍÍÍÍ2233222Í,Ì,ÍÍ®FQQQQQGQGQGQGFGGG;*ÉÍÉÍ¾Ï¾ÍÈÈÈÈÈ((((((ÈÈ(ÍÍ
ÍÍÍ1ÍÍ2322ÍÍÍ,(ÍÍÍ®GQQQGQGQGQQGFGGKêÉÉÉÍÉÉÍ¾¾Í,ÈÈÈ((((((ÈÇÈ(ÍÍ
ÍÍ,,Í22232Í,ÍÍÍÍ2ÉGQQGQQGQGQGFQGGfÍ*ÏÉ(((ÍÉ¾¾ÏÉ(È(((È((ÈÈÇÈ(ÍÍ
Í1ÌÌÍ2Í22332Í22ÏÍKGQQQQQGQQGQQFGêÍ¾44¾ÉÈÈ(ÍÉ2¾¾ÍÉ(((((ÈÇÈÇÇ(ÍÉ
ÍÌÌ,22ÍÍÍ344333¾ÉGQGQQQGQGQGQQGêÉÎ¾444ÍÈÇÈ((((ÉÉ((((,ÈÈÈÇÇÇ(ÍÍ
ÍÍÍÍ2ÍÍÍÍ24433¾ÍKQQQQQGQQGQQGFGóÉÍ2344¾(ÈÈÈÈÈÈÈ(((((ÈÈÈÈÇ%ÇÉ((
2Í222Í,,ÍÍ¾33¾ÏªQQGQQGQQGQQQGQGªÉÍÍ¾34¾Í,ÈÈÈÇÈÈ(((ÉÍÉ(ÈÇÇÇÈ((È
2222ÍÍ1,ÍÍ2Îó]EGQGQGQQGQGQFGQGGK]ÉÍÍ¾34ÏÉÉ(ÈÈÈ((È(3¾¾¾(ÈÈÇ,((È
2332ÍÍ,Ì,ÍÏÉGGFQGQQQGQQGQGGaddfa®((ÉÍ¾3¾ÍÉÍ(È(((È(¾¾444¾ÍÍ((ÈÇ
ó432Í1Ì,,ÍÍ*®daGQQGQQGQGGZÇÈÈÈÈÈÈ(((ÍÏ¾ÏÍÍÉÉ(((ÈÈ(Í¾44444¾Í(ÈÈ
J332Í1ÌÌÌ,(ÉÈÈÇdGQQGQQGGYÇÈÇÈÈÈÈÈÈÈ(ÍÍÉÍÍÍ(((ÈÈÈÇÈÍÍ¾3444¾¾Í(È
J3322ÍÌÌÌ(ÍÉ(ÈÇÇ`QQQGQGfÈÇÇÇÇÇÇÈÈÈÇ,ÉÍÍÍÉ((ÈÈÈÈÈ(((Í2¾33344Í(È
;¾¾32ÍÍÍÍÍÍÍÍÈÇÇYNQQQGG((ÈÇÇÇÇÇÈÈÇÇ(ÍÍÍ(ÈÈÈÇÈÈ((((ÍÍÍ¾ÏÍ¾3¾Ï(È
GJ¾222Í22ÍÍÍÍÈÇÇ%FGQQGª*¾Ï(ÈÇÈÈÈÇÇÇÍÍÍ(,ÈÇÇÇ((((((((ÍÍÍÍÍ¾3ÏÉ,
GGÎ222222ÍÍÍ(ÈÇ%%FQGQG*44¾¾ÍÍÍÍÌÇÇÈÍÍ((ÈÇÇÇ((((((ÈÈ,(Í((ÍÍÍÍÉÉ
G;Ï22232ÍÍ,(ÈÇ%%%FQQGG*44¾3¾32Í(ÌÈÍÍÍ(,ÇÇÇ(((((È(ÈÈÈÈÈÈÈÈ(ÉÉÍÉ
G*232232Í,,ÌÈ%%%YGQQGGÉ¾¾Ï¾333ÏÍ(Í2ÍÉ(ÈÈÇÈÉ(((((ÈÈÈÇÈÇÇÇÇÈÈ(ÉÍ
E332ÍÍ433Í,ÌÇÇ%ÈKQQQGG*Í¾¾2¾¾33¾¾¾2É(,ÈÇÈÉÍÍÉ((((ÈÇÇÇÇÇÇÇÈÈ(ÍÍ
w332ÍÍ24442ÍÍÍ(ÈFQQQGQeÉÏÏÉ2222Í2ÍÍÍÉ,ÈÈ(Í34¾¾¾ÍÍ(ÈÇÇÇÇÇÈÈ,È((
432ÍÍÍ,2433¾¾ÍÈ@QQGQQGL^ÉÍÏÍÍÍÍ((ÍÍÍÍÉ(,(Í¾¾¾33¾¾2(ÇÇÇÇÇ(ÍÉ((É
3322Í,ÌÍÏ3¾¾¾ÍdGQQQQQGG*ÉÍ2ÍÍ((((ÍÉÍÍÍÉ(((ÍÍ2¾¾¾3¾ÍÈÇÇÇÈÉ¾¾Ï¾4
322ÍÍ,Ì,2¾3ÏÍÉZNQGQQGQGÉ(ÍÉÍ((((,(ÍÍÍÍÍ(,,(ÍÍÉÍÍ2¾Í(ÇÇÇ(ÍÏ¾¾¾3
2222Í,ÌÇ2¾¾ÍÍ(Ç@GQGQQGGÉ(ÉÍÍ((((ÈÈ((ÍÉ(,(((((ÍÉÍÍ¾2ÍÍ,È,ÉÍÏÍ¾¾
3332ÍÍÌÌÍ3¾ÍÍÈÇ%FGQQGFLªÈ(Í(É(((ÈÇÈ(((,((((((((((ÍÍÍÉ((((ÍÍÏÏÏ
44332Í,(332ÍÍÌ%%VFQGQGL(((ÉÍÍÍ(ÈÇÇÈÈ(((((((,È,(È(((((((((ÍÍÉÍÍ
44332ÍÍ233ÍÍ,È%%%FFGLª]ÏÏÉÏÏÍ(ÈÈÇÇÈÈ,Í(,((,È,ÈÈÌÈ((((((È,(ÉÍÍÉ
4332ÍÍ2322ÍÍ,ÌÇ%%VGL*¾¾4¾¾¾Í(ÈÈÈÇÈÇÈ(((((,ÈÈÈÈÈÈÈÈ((((,ÈÈÈ(ÉÉÍ
3¾22Í232232ÍÍÌÇ%%YG]¾¾444¾Í(ÈÈÈÈÇ,ÈÉÍÍ((,È,ÈÈÇÈÈÇÈ((((ÈÈÈÇZéóÉ
¾Ï22Í3¾2Í23ÍÍ,È%%Ç@w¾¾33¾Í(ÈÈÈÈÈÇ(ÍÍ2ÍÍ((,ÈÈÈÈÇÇÇÈ((,,ÈÈÇÇY@@E
¾¾223332ÍÎ32ÍÍ,Ç%Y@kÍ¾¾ÏÉ,ÇÇÈÈÈÈÇÍÍ2¾¾ÏÍÏ2ÍÍ(ÇÇÇÇÈ(,,,ÈÈÇÇY@FG
kÏ¾33Í23ÍÍ23ÏÍÍ(ÈdFGªÉÏÍ,ÇÇÇÈÈÈÇÌÍÏÏ¾344¾3¾¾ÍÇÇÇÇÈÍ(,ÈÈÇÇÇ±F@G
Gp¾3ÍÍ2¾(ÍÍ33¾ÍÉLFFFK**É$%ÇÇÈÈÈÇ,(Í¾¾3444443¾ÍÇ%Ç(Í(,ÇÇÇÇ%±@FG
Gï¾2,,23Í,ÍÍ2¾Î*@FFFL¾¾É,Ç%ÇÇÈÈÇ,ÈÉ2¾¾¾33¾433Í,ÇÇ(Í(,ÇÇÇ%%Ý`@F
GÎ32,,2¾2,(ÍÍÍÍÉFFQGp¾4¾Ï(ÇÈÈÇÈÇ,È(Í2¾Ï¾¾¾¾¾¾Ï(ÇÈ(ÍÉ(ÈÈÈÇÇ%â@@
KÎÏÍÌ,232Í,,ÍÍÍ(@FQG*¾¾4¾¾¾É(ÈÇÈÌÈÈ(ÍÍÉÍÍ¾2Ï¾2ÉÇÈÍ2¾ÏÍÍÍÉÈÇ%@G
KÎ2ÍÌÍ222ÍÍ,,Í((@QQGp¾¾¾3¾3¾É(ÈÇÈÈÇ((ÍÍÍÍÍ2ÍÍ2ÍÈÈÏ¾¾¾43¾¾Í(%tm
GÍ2Í,ÍÎ222ÍÍÍ(Í®FQQFE*Ï¾¾¾¾¾ÉÉ,ÇÌÈÈÇ(ÍÍÍÍÍÍÍÍÍÍÈ(ÏÏ¾¾¾¾¾¾¾ÉÉ,È
GêÎÎÍÍÍ22ÍÍÍó(éFGQQQG]ÎÏÏÏ¾¾¾ÏÉÈÇÈÇÇÇ(ÍÍÍÍÍÍÍ((Ç®ÉÍÍ¾ÏÉ¾¾¾¾ÏÉ(
Q;ïÍÍÍÍ222ÍÉ@@FGQQQGQ@L*2Í¾¾¾ÉÉÉÌÈÈÇÇÇ(((Í((ÈÈÇÇKóÍÉÍÉÏÉÏÏÏÍ(ò
GFKóÍÍÍÍÍÍÍ®FQQQQQQQFQ@***ÍÏÉÍÍÍ(ÈÇÇ%%ÇÇÈ,ÈÇÇÇÇÇKE*ÍÍÍÏÍÉÍÍÉsA
QQG@;fïÍÍÍ(@QGQQGQQQQGF]÷¼¾ÏÉÍÍÍ(ÈÇÇ%%%ÇÇÈÈÇÇÇÇ%K@EïÉÉÏ*Íïpp;A
QQGQFGGóÉsKFQQQQQQQGQFQJgg**ÍÉÍÉ(ÈÇÇ%Ç%ÇÇÈÇÇÇ%Ç%@GG;;Epp*p;;AA
QGQQQGQF@GFQGQQGQQGQQQGH¤eêóÉÍÉ(,(*Ï(ÈÈÈÈÈÇÇÇÇÇ%@G;G;G;;;;AA¯¯
QQQQQGQFQQQGQQGQQGQQGQ°¤°@G]ÉÍÉÉ¾444¾ÏÏÉ(,Ç%%%%%@@;G@G;;;A¯HAA
QQQQQQQQQQGQQGQQGQQQGGHHGQG*ÏÏ¾¾444¾¾¾É¾ÍÉÈÇ%%%%@GGG;;°H¯AA;AA
QQQQQQGQQGQQGQQGQQGQG°HGQGG]Ï¾¾¾¾¾¾¾¾¾¾¾¾ÉÉÈÇt%YGG;;°AAA°;;A;A
QQQQQQQQQQQQGQQGQQQG°H°FQQGêÉ¾¾¾¾É¾¾¾¾ÍÍ¾¾É(ÇÇãd@;°°°°;°;°A;A;
QQQQQQQQGQQGQGGQQGQGH°GQGQGKªÉÏÉÉÉÉÍÉÉÉÉÉÉÉ*É®dL°°°;G;;;;;;;;A
QQQQQQQQQQQGQGQQGQG°HGQGQGQGEÉ*ÍÉÉÉÉÉÉÉÉÉ(]LLaG°°;;G@G;;G;;°;;
QQQQQQQQQQGQGGQGQQG°°GQQGQGGG;]ÉÉÉÉÉÉÉÉÉÉªGFG°°GGGGG;G;G;;;;;°
QQQQQQQQQGQQGQGGQG°HGGQGQGGFQGGE]]É*]k]®fGG°°°GGGGG@G;G;;G;;;°
QQQQQQQQQQFGQGGQGG°°GQQGGQGGGGGGG;G;GG@GGG°°GG@G@G;G;G;;G;G;°;
QQQQQQQQQQGQGGQGG°HGGQGGQGGGGFGG@@GGGFGGG°°G@@GGGGGGG;;;;;;;°;

70 80 90 100 110 120

80
90

10
0

11
0

12
0

13
0

14
0

15
0



Page 12  Purple Vetch Large-Garmashov Michele Sayetta     (13)

(21)          (22)
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GL*Ï¾Ï(ÈÈÈÉÉÉ(,,,(ÍÉ(((È(((È(È(ÈÈÈÈÈÈd@FQGGEªª((($K;@;;G;G;H;;
Q;*Í¾ÏÉÈÇÈ(((É((((Í((,ÈÈ(((((((ÈÈÈÈÈ$LGFGGFG@@KéKK;;G;;@@@°H;G
QG*É¾¾Ï(ÈÈÈÈ(ÈÈÈÈ((,ÈÈÈÈÉÉÉ(É(((ÈÇÈÈÉJ°GGFGG@GG;G;;;;;;G@G°H°;
QGÉÍÉ3¾É(ÇÇÈÈÈÈÈ,(,ÈÈÇÇÈÉÍÉÉÉÉÍ((ÈÈ,ÉJH°GGGG;;;;;;;;G;G@GG°H°;
GEÉÉ¾¾¾¾É(ÈÈ,È((((ÈÈÈÇÇÈÉÉ¾ÏÏÏ¾ÏÉÉÉ((K°H°GGG;;;;;;;;;;G@GG°°HA
QJÍÉÍÉ¾ÍÉÍ(,(ÍÍ(Í((,ÈÇÇÈ®(ÉÏ¾Ï¾¾33¾ÏÉ@AH°°G;G;;;;;;;;G;GGG°H¯H
GªÉÍÉÍÉÍÍ((((ÍÍÍÉÍÍ(ÈÇÇ$®$$É*ÉÏÏ¾44¾¾KAHH°°G;;;;;;;;GG@GGG°¯H¯
$®ÉÉÍÍÉÍ((,(ÍÍÍÍÍÉÍÍÈÇÇ$fF`aX*É2Ï¾¾¾¾K°HHH°;;;;°;;GGG@GFG°°H¯¯
È((((((È(ÈÈÈÍÍÍÍÍÍÍÍÈÇÈ®FFQGJXÉÉÍ¾¾¾¾KGHHHH°;G;;;GG;GFGGG°H¯H>
È(È(ÈÈÈÈÇÇÈ((ÍÍÍ(ÍÍ(ÌÈ®@QQQG°HeÉÉÉÉÉ*GGHHH°H;°G°;G;GGGGGG°AAAH
(ÈÈÈÈÇÇÇÇÈÈ((É(Í(ÍÍ((sKFQQQGG°X*ÉÉÉÉ]FG°HHHH°G°;GGGGGGGG;°H¯¤>
(ÈÈÈÇÈÈÇÈÈÈ(((Í((((Í(fGGQGQQG°HX***WaQG°HHHH°°GGGGGGGGGG°H¯¯¤¯
É(,ÈÈ,((((((È,(,È((Éª@GGGQQGG°°HHLGGGQG°HHHHHGG°GGGGGGGG°H¯¤¯¤
¾ÉÉÍÍÍÍÍÍÉ(ÈÈÈÈÇÇ$fK@FG°°GQQG°°°H°QGQGQ°HHH¯H°GGGGGGGG;GHH¯¤¯¤
¾Ï¾2ÍÍ22Ï2ÉÍ,ÈÇÇ%ÇdFQGGG°°GGGG°°H°GQGQQ°°H¯HH°°GG;GG;GG;°¯¤¯¤>
Ï222ÍÍÍ¾¾4¾ÉÉ(,ÇÇ%dFQGQGG°°°G°°°°°°GQQGG°HHH¯HGGGGGGG;GGH¯¤¯¤¯
2ÍÍÍ(ÍÍ3¾3334¾Í(ÇÇ@QGQQGQ°°°°°°°°H°GGQGG°HH¯¯HG;GG°GGGG;¯¤>¯¤¯
Í(Í(((ÍÍ¾¾¾¾¾¾ÍÉÈÇ@QGGQQGGG°°°°°°°°°GGQG°H¯H¤HG°GGGG;GG°H¯¤>¤>
((È(((ÉÍÍÏÏÏ¾ÉÉÉ($G°GGGGQQG°°°°°H°°°°GGGG°HH¯H°;GGG;GG;°¯¤¯¤¯¤
(ÈÈ((((ÍÍÍÍÉ**^*^HHHH¯HHHH°GG°°°°°H°°GGGG°H¯H¯;GGG;GG°°H¯¤>¯¤>
,È(((((ÍÉÉ**gb^X¤¤¤H¤¤¤¤¯¤H¤¯H°°°HH°°°GGGG°H¯H°GG;GGG;°¤¤¯¤¯¤¯
È(((((((ÉÉ^gXe¤¤¤¤¤¤¯¤¤¯¤¤>¤¤HHHHH°H°AGGGG°H¯H°GGGGG;GH>¯¯¤>¯¤
(((ÍÍ(((ÈÉXbHHHH¤¤¤¤¤¤¤¤>¤¤¤¤¯¤¤¤¯HH°°°GGGG°HH°;GG;GG;¯¯¤>>¤¯¯
((Í(((ÈÈÇ$®LHHH¤¤¤¤¯¤¤¯¤¤¤¤HH¤>¤¤¤¤¯¤HH°GGGG°¯HGGGGG;°¯¤>>¤¯>¯
Í((((,ÈÇÇÇYKNG°°°°°HHHHH°A°A°°G°°°AH¤¤HH°GG;GH¯°G;G;;¯¤>>¯>>>>
((((,ÈÈÇÇÇÇ`FGQQQGGQGGGGGGGGGGGGGGGGG°H¤¤¯AGG;HA;G;;°>>>¯A>>>>
ÍÍ((ÈÇÇÇÇ%ÇZFQQGQGQGGGGGG°G°°°H°°°°°°°°AH¤¤>H;°¯A;;AA>>>>A¯>>>
ÍÉÍ(ÈÇÇ%ÇÇ%ZNQGQGQGGG°°°H°HHHHHHHHHHHHHH¯H¤¯¤¯H>¯AAA¯>?>¯A>>>>
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QQQQQQQQQQFGQGGQGG°°GQQGGQGGGGGGG;G;GG@GGG°°GG@G@G;G;G;;G;G;°;
QQQQQQQQQQGQGGQGG°HGGQGGQGGGGFGG@@GGGFGGG°°G@@GGGGGGG;;;;;;;°;
QQQQQQQQQFQQGQGQG°°GGQGQGQGGFGGFGGGGGGG°°°GGGGG;G;;;;;°;;;;°;;
QQQQQQQFQQQGQGGGG¯GGGQGGGGGGGGGGGGGFGG°°°G°;G°;°;°;;;°;;;A;A;;
QQQQQQQQGG°°°°GG°AGQGGQGGQGGGFGGGGGGG°°°°°°;G;;°A;AAAA;AAAAAA°
QQQQQQQGGGQGGGG°H°GGQGGQGGGGGGGGGGGG°°°°G;;G;;°;;;A¯A¯AAAAAAA;
QQQQQQGGQFQFQQG°H°GFGQGGQGGQGGGGQGG°°°;G;GG;°;;AAAA¯¸A¯¸AA¯A¯A
QQQQQGGQFQQQFGF°H°GGQGFGGGFGGGGQGG°°GGGGGG;;;;A;A¸¯A¯¸AA¯A¸A¯A
QQQQGGQQQQQFQFGH°G°FGQGGFGQGGQGGG°°GGGGG@;°;AA¯A¸¯A>A¯¸¯¸¯AAA¯
QQQQ°QQQQG°GGQG¯GGGGFGGFGQGQGGQG°G°GGG@GG;;A¯¯A¯¸¯¸¯¸A¸AA¸¯AA¯
QQQQ°QQQGGQQGG°HGGGGQ@QGGFGQFGGG°°GGGG;G;G;;¯¸>¸¯¸¯¸¯¸¯A¯A¯AAA
QQQGGQQQGQQFQ°HHGQFGGQFQFGFGGGG°°GGGGGGG@;;¯¸¯¸¯¸¯¸¯¸¯A¯¸A¸¯AA
QQQ°QQQQGQFQG°H°GFQ°FFGFGFGQFGG°GGQGG@G;G;°A¯>¯>¯¸¯¸¯¯¸¸AA¯¯AA
QQQ°QQQQGQQGG°¤°FQGGQGQGFQFGFG°GGFGG@G;G;;;¯¸¯¸¸¯>¸¯A¸¸¯A¯¸AAA
QQQ°QQQQGQQGF°¤GFQFGFFFFGF@GG°°FQFGFGG@GG;A¯¸¯¸¯>¸¯¸¸A¯A¸AAA¯A
QQQ°QQQQGQFGQH¤GFFFGG@GGGGGG°°G@GFGFGFGG;;AA¯¸¯¯¸¯¸¯¯¯A¸AAAAAA
QQQ°QQQQQGQQ°H¯GFGGGGGG;G;;;HA;G@G@FGFGG;;A¯A¯¸¸¯¸¸¯A¸AA¯AAAAA
SQQ°QQQQQGQFG¤HGG;;;;°;;;;°A¯;;;;GG@GGFGG;°A¯A¸¯¯¸¯¯¸A¯AAA;AA;
GQQGGQQQQQGF°>°;;;°A;;°;;AA¯A;A;;;@G@Q@G;;;AAAA¯¸¸¯¸¯AAAAA¯AAA
°QQGGQQQFG;°H>AA;A;¯A;A;A;¯AA;;;A;;GG@GGG;;°;AAAA¯A¯AAAA;AAAAA
°QQQ°QQQG°;A>>AAAAAAAAAAAA¯;AA;A;;°;;GGG@G;;;;°AAA¯¸AAAA¯AA¯AA
HGQQ°QQG;;AA>>>A¯AA¯A;AAA¯AAA;;AA;;;;;;;GG;;°;;;AA¸¯AA;¯AA¯¸¯A
¯°QQG°QG°A¯¯?>¯AAAAAAAAA¯>AA;;AA;AAAA;A;;;;;;;AAA¯AA¯AAAAA¯¸¯¯
¤HQQQ°G°;AA>>>¸A¸AAAAAA¯>>>>>>¯AAAA;AAAA;A;A;A;A;AAAAAA;A¯¸¯>>
¤¤GQQ°°G;A¯>>>AA¯AAAAA>>?>¯¸¯>>>>AAAAA¯¸AAAAAAAA¯AA¯;;AAA¯>>>>
¤¤°QQG°;°AA>>>¯AAAAA¯>>>>AA;AAA>>>A¯A¯AAA¸¯AAA¯AA¯AAAAA¯>>¯>>>
¤¤HGQG°°°AA>>>A¸;AAA>>>>AAAAA¯¸¸¯>>¸¯¸¸¯¸¯¸¸¯A¸AAAAA;¯A>>¯>>¯¸
H¤¤°QQGH°;A>?¯A¯AAA>>>>A¯AAAAAA¯¸A>>A¸¯¸AA¸¯¸A¯A¯A;AAA¯>¯>>¯>¯
G¤¤HQQG°A;°>>AAAAA>>H>¯AAAAAAAAA¸AA>>AA¯A¸¯A¸AA¸A;AAA¯¸¯¯>¯>>>
Q°¤¤°QQG°°;>>AAA;¯?H¸¯¯AAAA;AA;AAAA>>>AA¸¯¸¸A¯A¸¯AA¯¯¸¯¯¯¸¯>¯>
QG¤¤¤QFGGA°>>A°AA>>A¯>A;AAAA¯AAAAA¯¸>>A¯¸¯¯¸¯¸¯¸¸AA¸>¯¸¯¸¯>¯>>
QQ°¤¤°QQG°H>¤;;;H>AA¯¯AA¯AAAAA¸A¯A¸A¯>>¸¯A¸¯¸A¸¸A¯¸¯¯>¯¸¯¯¸>>¯
QQQ¤g¤QGGG¯¤¯°;;>A;A¯AAAAAAAAAH¯¸AA¯A>>¯AAA¯¸¸A¯¸¸¯>¯¸¯¯¸A¯>¯>
QQQ°¤¤°FGG;¤>;@°¤;;AHA°A;AA¯>>>>H¸¯A¸¯>A¸A¯¸A¯A¸¯>>¯¸¯¸A¯¸A¯>>
QQQQ¤¤¤GQGG¯¤GGA°;G°°;A;AA>A¯¸¯¸>¯AAAA¯>A¯A;¯A¸¯¸¸>>¯¸¯¯¸¯>>>¯
QQQQG¤?°NQG°¤°GH;GG°;;;°;¯¯AA¯A¯>H¸¯AA>>AAA¯AA¯A¸¯>>¯¸¯¸>>¯>>>
QQQQQHg¤GQFH¤HG¯GGG°G;G;;HA¯AAAAA>¯AAA¯>A¯AAAA¯A¯A>>>¯¸>¯>¸>>>
QQQQQG¤gHNQ°HHHHFQ°GGGG;°¯AAA¯HA¯>AA¯AA>AAAA¯AA¸A¯¸>¯¸¯>>¯>¸¯>
QQQQQQHg?°Q°¤HHHQF°GFGGG;HAA¯A¯¸A¯HAAAA>¯AA¯A¯AA¯¸¯>>>>>>A¯>>>
QQQ©QQ°¤g¤GG¯H°HFG°GGGG;;H¯;¯AA¯HA>A¯A¯>AAAA;AA¯¸¯>¸¯>>>¯>>>¯>
RQQQQQG¤??HG¤¤°HQG°GGGG;°°HA°AA¯¸¯¯AAAA¯AAAAAA¯A¯¸¯¯>>>>>>>>¯>
QQQQQQQ°¤c¤H¯¤HHFG°°GG°;°;¯HAA¯A¯>AAAA¯>AAA;¯AA¯¸¯¯>¸¯>>>>>¯¸A
NQRQQ©QGH¤?¤¤¤¤AFG°°GG;;°;A¯A¯A¯¸¯AA¯A¯AAA;AAAA¯¸¯>>¯>>>>¯¯¸A¸
$aQQ©QQ©G¤g?¤¤¤HQ°°GGG;°;°A¯>AA¯AA¯AA¸¯AAA;AAA¯A¸¯>¯>¯>¸¯>¸A¯A
Ç(`QRQNQF°¤g?¤>HFG°°GGG°;;°A¯¯AAAAAAA¯AAA;AA;AAA¯¸¯¯¸¯¸¯¸¯A¯AA
Ç(È$dd`NQG¤??bg¤Q°°°GGG;;°;A°A¯¯¸¯A¯¯A¯AA;AA;AA¯A¯>¯>¸¯¸A¸>A¯A
ÇÍ(È%%ÇYaN°¤g?¤?G°H°°GG;;°;°;A;A°AAAAAAA;AA°;°AA¯A¯¸¯H¯A¯A¯HAA
(((Ç%%%ÇÈaFHg??gH°HHGG;G°;;°A;;AA;AAAA;AAA;AA;A°A¯A¯¸¯¸HAAAAA;
ÉÍ,È%%%%Ç(aG¤¢¢?¤°H°°GG;°;;°;;°A;AAA;;AA;°A;°;°A;A¯A¯¸¯¸AA;á±á
ÉÍ(ÈÇÇ%%ÈÉÉL°¤¢g¤¯H°°G;G;°;;°;;A;A;;AAA°AA;;°;;°°AAAA¯A;CmCE;A
2É,ÈÇÇÈÈ(ÉÉÉFHg?¤¤HH°G;;°;°;;;°AA;AAAA;AA;°;;°;°;°;;;CCK;A;;A°
ÍÉ(ÈÈÈÍÍÍ3ÏÉaG¤¢?¤¯HH;G°;;;°;A;;;;A;A;AA°A;°;;°;;@@@K;AA;;;°;;
ÉÉ(ÈÈÍÏ¾¾¾ÉÉfN°g¢?¤¯H°;G;;°;°;°;;A;A;AAA;;°;;@@±@@°;°;°A;;A;°°
ÏÉ(È,É¾Ï¾ÏÉ*aFG¤¢?g>¯°G;°;;;;;A;;A;;AA;;A;@C@@;GGGG°;°;;°;°°;;
ÍÍ(È,Í¾¾ÏÍ**FQG¤¤¢??¤°;G;°;;;°;;°;AAA;;;á@E;;;GGGGG°;°;°;°;;@@
Í((((Í¾2ÍÉ*ªNFG¯¤?g?¤¯;G°;°;°;°;A;A;;C@K;A;°;;GGGGGGGG;G;;@±KA
ÍÉ((ÍÍ¾2ÍÍÉÉ®GG¯¤¤?¢?¤A°;;;°;;;;;;;C@;;;A;°;;°GGGGGGGGG@@±;HH¯
ÍÉ(Í¾¾3ÏÍÍÉÉ(KGH>¤?c??¯;°;°;°;;;;á@;AA;A°;A°;°;GGGGGFF±@°HHH¯¤
ÍÉÉÍ¾¾Ï2ÍÍÉÉªLG¤H¤¤?¢¢?H;°;;;;;@K;;A;A;A;A;°;;GGGGF©±F°°°H¯¯¤¯
ÉÍÉÉ22ÍÍÍÉ(*LGG¯HH>>¢7¢>A;;;@á@;;;;AAAA°AA°;°;GG@©FF°°°°H¯H¤¯¤
ÍÉÉÉ((ÍÍ((fGGGGH¤H>¤?¢?¢>;@@@;;;°AA°A;°AA¯A;;;@±@@G°°°°°°H¯H¯H
ÍÉÉÍÍ(Í((KFGQGGHH¯H¤>¤¢:¸CK;;;;°AA°AA°AAA¯;;@m@G;G°°H°°HH¯HH¯H
ÍÉÍÍ(((((@GQGQG°H>H¯H>¸CE?H;;;°;°A;A;A°;AHK@;;G;G°°¯°°HH¯°H¯H°
(É(((((((@QQQGGGHHHHACC>¢¢?>A°;°;;A°;;;A;á;;;°;°°°HHHH¯°°HH°°°
È,È(Í((Í*LQQGQGGHHH;á;>¤¤77?¤A;;°A°;A;;á@¸A;°;;°HH¯H¯H°°H°H°GF
ÇÇÇ,ÉÍÍÉ*g¤GGQFG°AmEHHH¤¯?¢¢?>°;°°;;;@C;A>A°;°°HH¯H¯H¯°HH°°GFF
ÈÈÈ(ÍÍÍÉÉG¤¤GQQG@áAHHH¯¯HH?¢7?>°;;;@C;;°A>H°;°AH¯H¯HH°¯H°°FFFG
Ï¾ÍÏÉÏÍÉª@G¤?AFP@HHHH¯HH>H¯>¢¢?>;;m;;A;AA>HA;°HH¯H¯H¯HH°;@FQGQ
3¾¾¾¾ÍÉÉ`QQGAêK;GHHH¯HH¯¯HHA>?¢?éC;;A;°AA>>;°AH¯¤¯H¯HHA@@QQQQF
3¾¾ÏÍÏÉªGQGFâ@¤¤HHH¯HH¯HH>H°;¸EC¸?AA;A;A>>>°AH¯¤¯H¯HH;±GGQGFFF
¾¾2ÏÉÍÉLHAKEA°;AH¤>HHHHHH¯H;G±E:c7?AAAAA?¤HA°¯¤¯¤¯HAC@GGGFFFQQ
¾ÏÍÍÍÉ^¤¸áA¤>¤¤¤HHHHHH¯H¯H>@±;;H?7c?¯AA>?>¯AA>¤>¯HEm@;GFFFQQGQ
*ÍÍÍÉÉ^EK¤>¤¤¤¤¤>¤¤H¯HHHHAC@;;°°>¢77¢>A>?¤HA>>>>AC@;GGG@GGQGQQ
LÉ(ÉÉ®`KH¤¤¤¤¤>¤¤¤>¤HHH¯EC;A;G°;A>:c77>>??A>¤?>Já;;G;G@GGQGQQG
GGdfKâFQ°H¤¤>¤¤>¤?¤¤HHAKéHH>H°;AA¯>:7c77¢¤>¤>>EC;;G;G;GGGGGQGQ
QFQF©QQQQGH¤¤¤¤¤¤>¤>>;CEH¯¤>¤¤H°AAA¯¢c7c77>>>m@;°;;G;GGGGGQGQQ
GG@FGGQGQQGA¯¤¤>¤¤¤?JáAH¯H>¯H??¤>¯>A>?77øø7AC;;°;;G;GGGGGQGQGQ
°@K°°°G°GGGQGH¤¤>¤>JE¤¤¯¤>>¤H>?¢7ø7¢??øcø7pE;;G;;G;;G;GGGGGGQG
@;°°°°°°°°°GGQ°H>¤KE???¤>>¤>HAAA¯>?77c77øpE?>;;;G;;GGGGGGQGGGQ
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A;A;A°;A;°°°GGGGGFGJ¾*Í(,,ÈÇÇÇ(ÍÍÉÍ(ÍÍÍÍÍ¾¾¾2ÍÍ(Ì$¤?????>>>>¯¸
AAA°A;AA°A°°GGGGFGJ÷ÉÍÉ,,ÈÇÇÇÈ((((Í((ÍÉÍ(ÍÍÍÍÍÍ(Èpg?¤?>>>¯>>¸>
AA;AAAAAA°;;GGGGGk÷¾¾¾¾ÍÈÈÌÇÇÇ,((Í(,È((((ÉÍ((,(Èª^?>?>>¯¸>¯>>¯
¯A¯HA¯A¯A°;°GGG;k*¾¾444¾Í,ÈÇÇÈ,(Í(,ÌÇ((((ÍÉ((((È$k¤¤>¸¯>H¯>>H>
A¯AA¯AA°A;°;GGA^÷¾44444¾ÏÍ(ÇÇÌ((Í(ÌÈÇ((((Í(((ÍÍÉÈ®$ê¸>¯¸>>¯¸¯>
AAA°A;AA°;°;G;^÷444¾4¾443ÏÍ,,,(Í(,ÌÇÇ(((ÉÉÉÉÍ4¾ÉÉÈÈ(ª¸¸>¯¯¸¯¸¯
A;AAAAA;°;;°GGk÷¾4¾¾Í¾34¾¾¾ÍÍ(ÍÍ,,ÌÇÇ(((ÏÏÏ¾344¾¾ÉÉ(È¸H¸¯¸¸>¯¸
AA;A;A;°;;°;GG;k¼ÏÍ¾ÏÏ¾¾ÏÏ22ÍÍÍ(,,ÇÌÇ,(ÉÏ¾3¾334¾¾¾¾É(p¸¯¸¸¯>A¯
A;;;AAAA;°;GGGGGJ¾*ÏÍÍÍÍÍ2ÏÍ2ÍÍ(,,ÌÇÇÈ(ÍÏ¾¾¾¾¾¾¾¾¾ÍÉÈ¸¸>A¯¸¯>¸
;;AA;;A;°;G°GGGGGkÏÍÍÉÍÍÍÍ2Í2ÉÍ(,,ÈÌÇÇ,(2ÏÍ2ÏÏÍÍÉÍÉ(ª¸H¸¯¸¸¯¸¯
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A;;AA;;;;;°;GGG;GGJ¾¾ÏÍÍÏÍ2ÏÍÍÍÍ(,ÌÇÇÇÇÈÈÈ((ÍÉÉÉÍ*p¸A¸H¯¸¯A¸AA
AAAAA;AA°;;°;°;;°GJ¾¾ÏÏ2Í22ÍÍÍÍÍÍ,ÇÌÇÇÇ,ÈÈÈÈ((ÉÍ*p¸AAA¯¸A¸¯A¯¸
¯A¯AAA¯;;°;A;;;°;;k¼¾¾¾¾2Í22ÍÏ2¾2ÍÌÈÇÇÇÈÈÈÇÈ((,(sAAAA¸AAA¯A¯¸¯
¯AAA¯AAA;A°;°;°;°;w¾¾Ï2ÍÍÍÏ¾¾3¾Ï¾ÏÉ(ÌÈÇÈÈÈÇÈÈ,ÇÇYEAAA¯AA¯AA¸AA
A¯¸¯¯¸A¯AAAAA;A;;¸¼¾Ï2ÍÍÍÍ343¾33¾¾ÍÍÉ(ÇÇÈÈÇÈÈ,È%ãm;AAAAAAAAAAA
¸¯¯>A¯¯A¯AAAAAAAAD4¾ÏÍÍÍÍÏ¾43¾3¾¾¾ÏÏÍÍÈÇÇÈÈ(,,Ç%ããE;AAAA;AAAAA
>>>>>¯¸¯A¯¸¯A¯AAD¼ÏÍÏ2ÍÍÍ¾¾¾3¾ÍÍÍ¾ÏÍÏÍÈÇÈÈ,((ÌÈ%tãá;;;AAAAAA°A
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^bbbggbbbbbbbbbbbgccggccccccccccøøøøøøøøøøøøøøøøøcgg^^ep]ªLfff
Xbcccbcggbgbbbbbcccggccccccccccccøøøøøøøøøøøøøøøcgggkeee]Lêªff
TXbgcccccggbgcbcgggggcgcggccccccccøøøøøøøøøøøøøøcg÷÷kke]ê]êªf®
ÄÄT#cccøcccgcgccgccggbgbggccøøøøøcøøøøøøøøøøøøøøc¢÷g^^kk]]êpªª
dÄUU#ccøøøcccccccccggb^bgggcøøøøøccøøøøøøøøøøøøøc¢÷÷gw^wkkk^wp
TU###bccøøøøøøcccøccgbb^÷^ggøøøøøccøøøøcøøøøøøccø¢c¢÷÷gkwkwk÷w
U###b#ccøøøøøøøøøøøøcgb^^^bgcøøccgcøøøøøøøøøøcøccc¢¢c÷÷÷kwkw÷÷
b#cccccccøøøøøøøøøøøøc^^ee^^bgcbggcøøøøøøøøøccccc¢c¢cc¢÷ww÷÷k¢
#ccccccøcøcøøøøøøøøøøgeeW]We^^bbbggcøøøøøøøøccøc¢¢¢c¢¢c¢÷÷w÷÷^
cccøøøcøøøøøøøøøøøøøceLWLL]eXb^b^bccøøcøøøøøøccccc¢¢cc¢¢c¢^pwg
øøøøøøøøøøøøøøøøøøøckWLLfWJee^^^bbgccøøøøøøøøøcøccc¢¢cc¢÷¢¢÷kk
øøøøøøøøøøøøøøøøøøg]LWLLLLWeX^^Xb^g¢cøøøøøøøøøcccøcccccccg÷g¢w
øøøøøøøøøøøøøøc¢÷]fKaKafaLWeJkX^b^bgccøøøøcøøøøccccccgcg¢^gggg
øøøøøøøøøøøc÷pªddd`ddddaffLW]]eXXbb÷¢ccøøccccøøøøc÷cc¢c¢gg÷^^g
øøøøøøøøø÷p®ád`YYVYV``ddKfªªWLek^X^g^gccccccccøøøcg¢cccgggg÷k^
øøøøøøø¼pªCmVVÝh hVVVY``ZddWJ]]eekbbgggcccgcccccøccgccggggb÷bk
øøøøøøkê®áVVhV   tãhVVVY`mdfªWWee^^^bggcg¢ccccccgc¢÷cgc¢cggb^b
øøøø¢kªdÝVh hhhh   hãVãÝYYddfffWJek^^bg^÷gccgcccg¢gggcgcggggg^
øøø¢kªdmV ùù      ù   hÝVYVddfLWW]ekkk^gggggcccccg÷g÷g¢cgcg¢gg
øøgkfddVhh ùùùùù ù     hãVmddfffWe]]e^bgggg÷cccgc¢g÷^¢ggg¢cggb
øøkªá`Ýh ùùùùùù ùù ù ùùhhhVYmdfLff]eebbbggcgggcgcgcg÷^ggggggbg
ø^]á`Ýh   ùùù ùùù ù ù   h ãVYVdfffWe^bgcccggggggcgcgcggggbg÷÷g
¢ªémVh  ùù ùùù ù ù ùù ù hhhYVYmdádWe^¢cøøøccggggggcccc^g^g÷g^¢
]òZVh   ù  ùù ùùù ù ù ù ùhhVÝÝVZZKf]^cøøøøøgggbggcccgcg^÷gg÷g^
éZmVVh ù   ùù  ù ùùù ù ù hhÝYVÝYVmdf^cøøøøøcbgbgggccøccggg÷g^g
éZYVhh    ùù ùù ù ù  ù  t ãYÝÝVãYYZdf^øøøøcg^Xbgcøøøøøcøcggg^÷
®mÝVhh   t  ùù  ù ùùù ùthtãYYYÝYãYYYYépcccgkX^bgøøøøøøøøøc¢g^^
áYVÝVh  ù  ù ù ù t ù  thÝ%ÝYòZZÝÝãÝhÝVYZpk]]]ebgøøøøøøøøccggg¢
ZVVãhhhh   t ù ùt t ùt ãÝ66méªééZYããhããYÝZZ®fªX^cøøøøøøcgggb÷b
YYÝhãhhh  ù ùtù ù ùt  tã%YmZòªªêªCYÝhãVÝãhYYZZªe^¢øøøøcg^^^^b¢
mYVÝVhh   t   ùtùt  tùt ããmò®sªêW®ZmYÝYYYãhYÝÝZ®ª]^÷¢÷bk^kkk^g
YYYÝãhhhht tùht th t   tttãmZZ®ªªªé®ZYm®ZYmYYÝãYáCªªªê]ê®]êkkg
áYYÝYhhãthht  hthùt t thtãÝYYZZªf®®ªfC®ª^ªsCZZYYZ®ZéZCéª®éªpkg
ZYYÝãÝãããttt thtt t  t tãããYYmZm®Zé]]ªp÷ccóp®éZmZf®éª®éZéZC®p÷
ZmYÝÝãhãÝYtÝthÝhhh tt tÝYÝYÝmãYmZZYZ]ê]÷gøcgp®fZáfªf]ªê®ffZZáª
áZmmÝÝãÝÝYÝYtããÝhãhthãããYYYYYYÝtÝZmYZªª]g¢¢c÷eªféªf]]kkpêªéédá
dZmmYÝÝYYmYmÝÝãYÝãhhhÝãÝYYYZYmYãÝãYÝYZéffebgbee]fª]]k÷gg^kkªªf
éáZYYYYãmZYòYYÝYÝhããããYYdZZYZZZYããtÝYãZYZfWWeWXe]]e^gøøøcb]eê]
ªZCZmmYÝZéZmZmZYãhãÝããYYZfªªé®éYãYtÝYÝYZÝdYffWeeeWekgøøøøg^k^e
ªC®ZZYYYYòéZééZdÝÝVÝÝYYYZde]]p]®YÝÝãYYYmYYYYZZfW]eJekbcøccb^kk
êé®ZmmYYmZéªsª®CZVYYÝYYYdZákkk^kòÝYYYYZmZYmYYYYffW]eee^bggb^ee
êªªZCZmYZY®êªêê®dYdYVYYYYdYª^^ggpZZYYYZ®C®mZZYmYdZdªfWeee^^ee]
]ªªC®áZmmÝZ®éê]fd`m`mÝVYYm`Z]^^b^ªé®YYZfªê®éádmZYfZffffW]]ee]]
êêª®Cé®ZZYZéZªªªZdd`dVÝ`YYYdCªee^eê]CZZª]kkªª®ádZdffffffL®WWfL
]]êªé®éCZZméZZdZáZddd`ÝYYYVddYZWfe]]kªê]÷g¢÷p]®fdddfffffffffWf
]]pªªªá®ZáZZZYYZmYfffKdYdÝYdZmVZdff]]ê]^^cccc÷]ªfféfªfLªWLffff
kk]ªêªéª®éZmCYÝZYYªª]]f`Z`YYd`mYddd®ª]]p^gccc¢k]ªf]]p]]LLfWfff
kkkª]®®êêªZZZZYmYm®feeefZd`mddYdZVZdd®W]]kbb^÷kk]e]g^kkk]WLLWf
kppêêªªª]êéZCZZmZYdf]kk]é®mdZZZYYZYmKd®fªW]^e]e]]k^gcc^^kee]ee
wêk]]ªêªêê®Z®ZéZmÝd®ªeke®ê®YffámYmYVZddddff]eWêW]X^w¢ccgbkXeeb
w*wêêê®ª®ªêCªéZáZãZdfª]]ªªªéWWf®YYdYVdddfZdfªªfWêe^^bgggbk]^Xk
wwwóªpéªféªªªªéZZYYZZfZé®é®ªªkeê®ZfVYZddfdZKd®fdªWekXek]eeWf^X
*÷÷pk]éªéZª®®®®émZYdmZmZéZ®®ª^^]efffY`dddddZfddZZf®]p]f®®fªfZ®
^ggw^pêª®á®é®éª®ZémZmYdYZmZZ®êkk]]f]`YddfffZdfdddYfáWéédédédZZ
gg¢÷÷^óªCê®éfC®éZfZáYYZãmYmZYéª]êeLWfZdffLffd®fYdfYd®fZZdZédZZ
cccgcwppòóªé®ZZáZéZéYZmYYYYmYZm®]]]dfdffªe]]fffdZdfmdªfmZédá®Z
¢cøc¢wkówpêªéééZé®mZámmmYmYZYYYY]êWdZfWªk^^^]kffddffYfªfáfédZd
¢¢ccc÷÷ê÷÷wpéê®òéªYéZYZáYmYmZhmhZffWYdfW]^b^e]k]L®fªdZªLªªªffd
c¢c¢c÷k÷÷g÷wópóéªêm®éZáZmYmYZÝYÝYZdfdYffWp^k^]ee]Lª]kCªk]Lf]ff
÷¢¢¢¢^w^g¢g÷kwppkwZêªéZéYYmZYYãYãZZddYmdffeee]éWeW]]k^m]k]ªáªe
÷÷g÷gó÷g^¢g÷÷^w÷÷÷skpªªªémYCYZÝYtYYZYZhZYZékªf®ªW]Wª]k]Zp]fW®é
wwwwp÷^wgg÷b÷kwg¢ww^wp]póZò®émmmããYmmZYhdZd®ª®Zmfdªf®ªké®]f®W®
wk÷ppkkk÷^g÷^p÷g÷k÷÷÷kp÷pêêªóéms%ãYYYYmãZdmY®®éYZfYfá®®kYª]méª
kwwókwók^^÷^^p^÷÷^w÷g÷÷÷pó÷êkséª6YZYmÝZÝãdmmYd®ZYZZmfZé®®m®®Zá
wkppwk]pkk÷^kw^÷^w^wg÷b÷pp÷w^óêóméò®YYYYhZmmZmC®ãmZmZZZéZYZ®®m
ppppókppk^^^kk^wkw^w÷^÷wêw÷w÷kwpéósªZZmZãYZZZZZZYYZZmCéYmZÝCZª
kpwppkpkpk^kk^k^pk^w^wk^ók^÷gw÷kó*óªs®s®ZÝZáZéZòZYéZmZZZYZYZéZ
ê]kpp]k]k]k]kkkwp]kkp^k^êk÷k÷÷gwpppó÷ó^pêm®m®ééZZZmªZCZZáYYãZé
]óp]ópkpk]êpk]kp]p]kkk^kªk^^÷÷bw]pp*wp÷÷wêó®ª]óªéZé®êm®éZéÝãZZ
êªêêªp]p]êª]]ó®êó]êpkkkpêkkk^^D÷ª^ppk÷¢¢÷÷ªppkkppZpéêZªê®ªªsÝê
óêªêªóêkªêªêsêªsªê]]p]kê]]pk^^^kêkp^^^÷gc÷ó^k÷÷^kskªkªskkpw^ªò
sªªªªê]]êª]ê®ªêééê]]]]ê®ê]êkkk^pê^ê^k^g÷ggppkg^¢kópkwwsw^w^^÷m
®ªò®sêªpªªª]êéªé®ªê]êªªé®]f]k]k]ªk]kk^^gg÷^é^^÷g÷^s÷p¢ªp÷^w÷g]
CêZé®ês]ªª®]®éé®ªªª]ff®á®Wªª]W]p®p]k]kk^^^^ékk^^^÷ékê÷ks^^÷^^^
òªZªòªª®ª®éf®®Cª®êC]ª®®Zfffé]ª]]á]êeªe]k^^k®pk^^^^®pªkk®kk^w÷^
òêm®é®ªCª®é®ªC®é®ªéªªéZZé®fd®ff®mªªª®ê]]p^pª®pkkk^ê®]ª]fêw^k^^
Zªm®CZéé®®áé®Z®ééªªéªéZZédfZfffáZéªfZªéª]êeªZ]ª]]k]Zê®]]é]k^kk
YªY®ZZs®ZªZfZéf®Cfªfª®áZdZfZdáfá®éZ®m®m®ªª®ªY®C®ê]WZ®éª]Cékk]k
YéY®ZáZéZ®ZfZá®d®éféªfZáfdZZdáZdZ®á®máZZá®é®YéémZ®ªééé®ªé®ª]k]
YZYéZZZémZZédZéd®d®ZféZZdKédZdZmméZZYZmYZZZdYYZZZéé®éZ®C®éCªê]
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ªffffáddédZddddddmdZZmmZmmZZZYCéssªópw÷÷¢cccøøøøøøøø¢cc¢¢gcggg
fªffªdéZZmáZámYZYmYYmYYYZmZáé®sêêppk^÷c¢c¢ccøøcøcccccccc÷g÷g÷÷
ªLªffªCéáZZCZmáZZmZmZC®é®®sªópêww÷÷¢÷cgccccccøøøøøcøcøcccccccg
ªêªWêªªWééééªª®éééé®ªsªêêóppppww¢¢cc¢ccc¢cccccøøøcccccccøcccgg
p]kpêê]p]]pê]pkp]pkwpp]pp÷÷÷g÷÷¢÷¢¢¢cccccccc¢ccøccc¢c¢¢¢g÷÷÷g÷
wwkw^kkw÷wkww÷w÷÷÷¢¢¢g÷÷g÷g¢¢¢gccgcccc¢¢ccc¢c¢g÷g÷g÷g÷¢g÷¢cggg
÷÷÷÷÷÷÷÷g¢÷÷¢c¢¢¢¢ccøccc÷g÷÷gccg¢cccc¢ccg¢cg¢¢¢¢g¢gg÷ggggcgccc
÷¢÷÷¢¢÷c¢ccc¢¢cccc¢cccc¢cc¢cgg÷÷g¢g¢cg¢gcg¢¢÷÷÷g÷g÷÷g÷g÷g¢cccc
¢¢¢÷g¢ccccccøcc¢cccccccccccc¢c¢¢ggg÷g÷cc¢cg÷gg÷g¢g¢gg¢g÷g¢c¢cc
÷÷g¢÷÷g¢¢c¢¢¢¢ccccgcccc¢gccccc¢g÷¢¢cgc¢¢g÷g¢¢¢¢÷÷^÷÷÷g¢¢¢cccøc
÷c÷^w÷÷÷÷g¢¢¢g¢¢¢cc¢g¢c¢¢cc¢g¢÷÷÷g÷÷÷¢cccccgcg¢g¢c¢ccøøøcøcøcc
kkgg¢wk÷g÷gg÷¢¢c¢¢cc¢g¢g¢g¢÷c¢c¢¢÷÷÷c¢¢gc¢cg¢ccccøøøcøcøøøcccc
^^k÷gggk^÷ggggggg¢÷¢¢g¢c¢¢ccc¢¢¼¢÷¢¢¢¢¢¢ccccccccccccøøcøøcccgg
÷^k^^^gggg^÷ggg÷÷^gggc¢¢¢¢øcccøcøc¢ccccc¢cccccøcccøcccøcccgg^k
b÷k^^^^÷gggg^÷gcgg¢cc¢¢¢¢c¢¢¢c¢¢÷øøcccccøøøøcccccccøcccgggg^^k
^b^wk^^b÷bggggg¢¢c¢¢g¢c¢c¢c¢ccccccc¢øøøøcccccccccccgggg÷^kkkk]
^pbg^^^÷ggggg¢gcgcccccc¢¢¼cøccccccøøcøcøccccc¢gcg¢gg^÷b÷^kkk]]
^b^^÷^gb÷gc¢cgg¢cgcg¢c¢¢cc¢¢cøøøøøøøccccccccgcgggg^÷÷b^^kkk]p]
÷^^gbg^÷gg¢c¢ccgg¢cccg¢gg¢c¢c¢ccøøøøøc¢cccgg¢¢g÷b÷g^^^kkk^k]]]
gg÷^÷gggg¢c¢c¢cccc¢cgc¢gg÷g¢c¢ccccccøcc¢gg¢g^w^kkk^kkkk]]ê]pêê
g÷gg^^÷ggggg¢gc¢¢cccgc¢g¢¢g÷^g÷¢¢¢g¢^÷ggg÷^k^^^kk]]k]ê]]]kek]]
ggggcgg^^b÷gg¢g¢g¢¢gc¢gggggg¢÷gggg÷gg÷^kpkkk^k^k^kk]]]êª]pkk^^
cg¢g¢g¢c÷÷gg÷^÷bb÷gggggggg÷÷^ggg÷g÷g÷b÷^^kkkkk^kk]ppkk]]]]k]kk
gcgg¢g÷g¢g÷g¢cg÷÷gg÷bbggg÷÷gg÷g÷gg¢g÷^^÷^^kkkkkk]p]]]p]pkkkkkk
g÷ggg¢g÷bgg÷g¢¢g¢¢¢g¢÷b÷g¢¢g÷g÷^^÷gg¢÷g^÷^^kpê]k^kpppk]p]kkp]k
g^÷gg^b÷^÷g¢cg¢¢¢gc¢gggggggggg÷^wgg÷g÷÷^÷^kkk^kkpk÷^^kkkkkk^ww
gggbgg÷g÷^^¢g¢¢÷g÷g÷g¢¢ggg¢¢gcg¢g÷^÷ggg¢gggb^k^^b÷^wb^^^w^wpk^
gggggbb^b÷^g÷¢g¢÷g÷¢ggg¢g¢gg¢ccccc¢¢÷÷g÷g¢÷÷^÷^k^^g^÷÷÷÷^÷^^^^
gcccgbbggbg÷bgc¢c¢cg÷÷÷÷¢÷¢¢¢gccøccccc¢g¢g¢÷g÷gg^÷^^ggggg÷÷g÷÷
cøøøøggbggggb÷gcccccc¢¢g¢ccøcøcøcøcøcøccc¢¢cgccg¢gg÷g^÷gc¢¢÷^^
øøøøøøccccgbgggcccøccccøccøøøøøøøøøøøøøøøcc¢c¢gccc¢¢g÷g¢÷c¢g¢÷
øøøøøøøccggbggcccccccccøccøøøøøøøøøøøøøøøøøøøccccccccøc¢c¢÷gcg
cøøøøøøcggb÷bg¢øøøøc¢ccgcccccccøøøøøøøøøøøøøøøøøcøøøøøøøøcc¢÷¢
gccøøc÷^^^^^k÷cøøøøøc¢gb÷b÷g¢¢c¢cøcøøøøøøøøøøøøøøøøøøøøøøøøcc÷
k÷÷÷^÷wkp]kke^÷¢øøøøcgg÷g÷÷÷^gg¢¢gcccccøøøøøøøccccccøøøøøøøø¢c
é]k]ppêp]p]ªê]k÷g¢¢¢÷÷g÷^÷g÷g÷gggg¢¢ccøccøcøøøøøccccccøøøøøøøc
ffªª]ªªªª®ªªªªê]êppw^w^w^w÷÷÷^÷^^÷^÷gg÷g¢¢gcccc¢cccøccccøøøøøø
]ªêk]kpêªf®éé®ªªªséªê]êpppppppkkkw^^÷^^^÷^÷÷÷÷÷÷÷÷w^wkkwwkwwww
]k^^g÷^kk]ªféCéZZáòZò®sª®ªªªªêªêp]p]pwpwkwpkkppkw÷g¢c¢ccccc¢cc
X÷gøøøcgk^k]]®sééòéòéééésªssªªêê]êpww^w^÷÷g÷¢gg¢g¢¢g¢¢¢cccøøøø
kgcøøøøcg^^^kkk]ppppªsêó®òZmò®sªêp]ppw^÷gg¢ggg÷÷g¢g÷g÷ggg¢¢¢cc
ebcøøøøøcgg^k^¢g¢÷¢¢÷¼÷póêpp]ópêêªsªóêppww^÷÷÷÷b÷g÷gg÷g÷g÷gggg
W]gg¢¢gcg^kk^bgcøøøøc¢¢^pppww÷÷÷÷÷÷÷gwkpóªsªókpw÷^w^w^÷^÷^^÷÷÷
]Lªkgbkk^^kk]k¢ccøøøc¢g÷kkw÷¢¢¼c¢c¢¢÷w^wppppkkkêêpppk^^^^^÷^÷g
fffªfk^e]]]k]]pw÷¢cc÷÷w^^ww÷¢÷÷w¢¢÷÷÷pêpppkkkkw^÷^wkpóóêppkw^k
fffdéd]]]êªªêªêW]p^÷^^^kªªk÷¢¢¢wóóópwkóªéééªw^÷g÷¢÷÷÷kp]ósêªªê
ddfdáZZáZ®é®éªªééªªp]pkkk]émsw÷¢g÷÷kóêpkp]êêk^w÷g¢¢c¢¢g÷g^^k]ª
ffffdádámYÝmZmZmqZéééªêkkw^wksZsw¢÷÷÷wpsésª]pw÷÷÷^w÷¢¢¢¢¢¢g÷^k
eêªªff®fZZZZmmòZZmZò®òªésªêww÷gwsZsópêêªªéééªw^^w÷÷wpóêp÷g÷g÷w
^b^kk]ê]ªféé®sCmm®sªéªs]sªó]pk^÷g÷kéms]êê]ªê]êpp÷gg÷÷w^pó®ªªk^
ggcg÷÷^kee]^k]]kêémªêêªªóªsªsêêpw÷÷wksmZéªªªêê]pkw÷¢cc¢÷^wpê®ò
^gg÷^gb^b^^^^^kk^wk®m®êêpp]ópó]êpkwkwk]émYZé®ªªêkw÷÷¢÷cc¢¢g÷kê
]]]p]]kke^^kk^kêk^w^wªòé]wwpp]pêêêpwwkêª®émÝmZ®®êp^÷g÷÷÷÷c¢cg÷
Zfª®fªfWªª]]]êk]s®êk^k^péép^kkê]êêªêpêêª®®®éZYYéªªpk÷÷g¢÷÷^÷^b
mYdZZé®ff®fZZ®pªppªéZpw^^kéZêw^kêªªs®ªªêªééZCZZYY®®]p^÷÷g÷÷kw^
ZZmmZdé®édffámZêéª]pêZéêpk÷kªCªk^êªéªªªé®®éZáZZZYYYm®êpww÷^÷^k
dZáZZZZdf®áZf®fYéªé®]kpòé]^^wkªZé]êª®é®®éZZáZZmZáZYÝÝZ®pk^÷÷^^
ffdéddZmZdZZZéªªáYª®ªpk^péék^^^kªZZª®é®éééZZmmmZZZmZYYYáªkp^÷w
ffªfªªéZmZCZÝZCªªªZC]pp]kkkéé]kk]p]ám®ééZCZmZmmYZmZZCZZYCê]k^^
]e]k]]]ªééZZmZZò®ªê®é]]êp]p^pmYêªªª]ªZmC®ZZZmmYmmYmZZC®ZZZªp^^
eee]kkkpê®é®ªééòZé]êªé®ê]]p]kkªYZéªªªªfZmééZZZmYYmYmZZáá®édZp^
C]]]é]]]]êªCªwpZòmòêª]ªm]p]k]pe]éYZé®ªªf®ZYC®áZZmYYYmYYZZ®éf®s
®Z®]fZªªê]ªªm®wpZªZmmsª]Yªk]pe]p]]ZmZá®®ªCámY®CdáZmYYYYYmZé®®ª
®áYCªfm®éªª®êZCkpòªªY6Zò]CZk]]]]]]êªmZZZf®éZZYYéZZZZZZYmZZZ®ª]
ZéZhé®®m®Cªª®ªZò]sòªóéqZZé®Ý®ê]W]ªWªWfméZé®áZZmYYZZmZééZZéC®ªê
máZZãZé®YªZ®êª®mspsZªêémòZmZÝYª]JWeªfªªZZCCééZZmZYYZmZá®éZCZéª
®ZZYããZZZYªé®p]pòépsmóªsZéªZÝãY®WeªL®ªfªfmZZmZáZYZZmYYmmZé®f®®
ZáéZÝYÝéZYZªóó÷÷÷sswpZwksZòê®ZãÝ®ªL®Wf®f®fZméYYZZmmZZZYYmmZª®f
éª®pª6éYó®Ýspwpøcwóp÷÷s¢÷wsZê®émãY®ffªféff®éYZZÝÝZmmmZZmYYZZC®
êpkw÷ªssZwwYs÷w¢¼øp÷p÷¢ó¢¼gêm®®fZÝãZáf®f®éfféZYZZÝYYYYmZámÝmZé
p^w^÷÷òwòó÷÷Yw÷wcc¢p÷ó÷¢ó¢¢b]Z®CfZYYYmdfC®é®®fZYméZÝYYYmZmZmYY
ê÷^w÷^sp^òp÷wY÷w÷cc¢wpswgp¢g^êCªZZZÝmZYYZf®fdéCZmYééYYYÝYZmYZm
òk÷÷^D^òwkéwwêòwp÷c¢÷^ªéó÷ê÷g^]Cf®YZYmZZÝYZféZdCéZYZ®ZYÝYYZáZm
Z]÷^^^wªp^ªêkwZskk÷g÷pkóéª÷ê^b^f®®éZmYYZdmYY®CZá®édmméCdYYmYZZ
êªk^kkkkZw^ò]pwYêkk^^^]kªéªp]^^e®dªfZYYYZZdYYZCZZf®éZYZédZYYád
^é]k]]e]òê^]é]pkY]kekXk]]é®ªêkbeWéffdZmYÝYdZZYYZáZéC®áYYédZZYZ
kª]]ª]ª]]Zkk®êêpªZke]ek]]ªéZªêk^eªdffZZmZYãdZZZYYZmZCéZZÝZfdZZ
]]éªªªªfªZêk]Cª]]áª]]]kkªk®®mª®ke]fffdZmZZYhZfZZmYYmZáéZmÝZdéd
êeéªªéf®d®á]]é®ê]êÝªe]]e]ê]C®Y®®]J]fdZdZZZZYhZfZZZZYmZZáZZãZdd
ª®®Cªé®féáZª]fZ®ê]CYª]]]]ª]]áªÝZ®ªWªfdédZZmZmhZdáé®áYYáédZáYYZ
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(34)          (35)
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gbgg^ggc¢cc¢cgcgg^g÷^^^^^kk]p]p^÷g¢ccøøøøøøøøccøggg÷^b^^^^bbb^
gg÷bgggccgcccgcgcgg^^^^kkk]k]e^^k÷g¢cøøøøøøøøøøccgggb^^^bb^^^^
gb^gggggccccccccgggg^^^kk]e]e]ek^^gbgcøøøøøøøøøccc¢gg^^bb^^^b^
g÷ggggcccccccccc¢cg÷÷^ke]]]]kpekkk^÷÷¢cøøøøøøøøøccg^^^gbb^bbgb
gbggggccccccøcg¢g÷÷^^k^kkkek]]]]ê]]kggccøøøøøøøøøøøccgggggcggb
ggggccccccccgg÷^÷^^÷^kep]]ê]ê]ê]]pk^^÷¢¢cøøøøøøøøøcccccøccggbb
ccccccc¢cccc¢¢g÷b^kkk]p]ê]ê]êêêªê]pkkw^w÷¢øøøøøøøøccc¢cgbk^bg¢
ccccøccccg÷g^g^^^kkk]]p]ªªªªêªªªê]pppkw÷¼cøøøøøøøøc¢gg^k^^ggg^
ccccggggggggbg^b^^k^p]]]êêê]ª]ª]pkkw^÷÷÷¢cøøøøøøøøøcgg¢gggg^b^
ccøcccgg^wk^pkkk]p]p]]]]]]]êªêêªêpkww÷÷øøøcøøøøøøøøccc¢ggggg^g
ccg÷g¢÷^÷kkp]]ê]p]p]]ê]êªêêêê]]pkkw÷÷¢¼cøøøøøøøøøøcccgg÷g÷k^k^
ggggg^÷b^^^k^k^k]]ê]êªêê]ªêWª]ªê]]kkw÷cøøøøøøøøøøøc¢gccg÷^^w^^
ggb^kkk^^k^k^ke]]ê]ê]]ê]ªêWê]êWêªWê]kg¢øøøøøøøøøøøøøcccccggb÷^
k]]pkkkk^kkkk]ê]ªª®ªªêªªêªªêªWêW]ê]]k^^^gcøøøøøøøøøøccccgg÷ggg
^kkek]]]]]]]e]]ªª®é®®®®ªªªfªªêªêê]]ekX^^^^÷ccøøøøøøøøcccg÷b^k^
ªªª]ê]ee]]]]ªêªª®®éé®é®®éª®ªªª]ê]]ê]]ek^^bbg¢c¢cøøøøøøøc¢g÷÷^w
êªªªªªêªªªª®ééé®éCd®Cé®é®ªªªªªêª]ê]pkk^^^÷^bggccøcccccccg¢gggg
êª]ªªªª®éédéZZ®®éé®éCé®ffffªfLª]pepkk^k^^^÷ggcgcccccccgccggg÷^
]]êêªªªªªªªª®éáCZCé®é®f®ªfªWLªªW]]eeX^^^^b^bbg¢cccøccccgcgg÷b÷
ªê®®êêªêªªªªCZáZCZZáZCé®áé®f®ffªê]]kk^^^g^bgg¢c¢ccøøcøccgcgg÷^
]ªêªfª®ªé®êêªé®éZmmmZáZéC®féªfª]êek^^^^^^b^÷b÷g¢¢ccøøøcc¢g÷^÷^
kk]ªªfC®®êêªêª®é®ééáZáZfád®ffffªWêª]]kkkk^^^÷ggccøøcøøøøccg÷g÷
wkkkk]]p]®é®®ªªªé®é®é®CáZéf®f®ªLêªLêêª]]]k^bgcccøøøøøøøøøøccg¢
]kppkkp]ê]p]êªªéé®ééééZC®féCfffêW]ê]]ekekkkk^^bg¢cøøøøøøøøøcc¢
pkkp]pp]ppóêppê]ªª®]]ªf®ffªWªfªfªªª]]]]]k]ekepkk÷ggcøøøøøøøøøc
^kkkkkkp]sppóª]p]ê]ê®Zé®áéffªªêWêªê]]]pe]ekek^^bbg¢¢ccøøøøøøøø
kkkkkkk^wkkpêªóªª®ª]êêª]]ªªêªfªª]ê]ê]pekk^kX^kX^^^bggccøøøøøøø
w^^wwk^k^^k^kppê]ªêê]]]êê]ê]ªªêªê]ê]p]ppkkkkkk^X^b^bbgcccøøøøø
^kw^b^w^^w^kkpk]êpk]]êê]]ªªêê]ê]p]]ê]p]p]pkkkk^kkekek^bgccøøøø
gg^^^÷^^w^k^wkkpêê]pkk]]pek]]ê]]]]pkkpk]pkkkk]kkk^^kX^^bbgccøø
g÷^÷^^pk^^^^k^kpkpkk]]]]pkkkk]kkkkkkkkkkkkkkk^kk^kkekk^k^bggøø
¢÷÷g÷÷gw^^kkk]p]kkk]p]pk]kkkk^k^kk^^^k^k^^^^^÷bbbggbbbbbbggccø
g¢g¢÷÷÷g÷÷^^wkkp]pk]p]]]kkkkkkk^^^^k^^÷^kkkkkkkkkk^^÷ggggggccc
¢¢¢¢c¢÷÷÷g¢÷^w^kkkkê]p]p]p]]kkk]]k^^k^^^^^Dk^^b^bgb^gbbbgggggc
¢÷¢cg¢¢¢¢÷^÷g^w÷kkkkkkpp]pkkªk]kkkkpkk^^k^^^^÷^^gbbbbbgggggccg
øc¢¢¢c¢^÷^÷÷÷÷^kpwkwk^wkpkkpkk^kpkk^k]kk^k^k^k^^^^^÷bgbgggcggc
øccg÷÷g^÷÷÷kkpóêêªóªsêóêªêªêªêêªªªêª]êp]k^k^kkkkkk^^k^^bbggg¢g
wwwww÷÷w^÷÷g÷^k^kwkkkkkkwkk]w^^÷k^w^kkp]p]]ªêªêê]kk^^^^^÷b÷bgg
¢cøøøøcc÷gcccgg÷wkw^wwkkkk^wkk^w^w^wk^^^kkkkk^^^k]kêªêª]]^bbgg
øøøøøøøøøcøccccg¢gw÷÷^^÷bw^w^^^^k^k^^^^^^^^kkkpkk^kk^kk]k]ê]pp
cccøccøøøøøøøccøccc¢÷÷÷÷gg÷^k^k^^^kekk^^^kkkkkekkkk^^^^^k^^^^^
g¢¢¢cccøcøøøøøøccøc¢c¢÷÷÷÷g¢÷÷^kkk^^kk^kk^kkkkkkkkkkkkk^k^^^^^
÷÷÷b÷g¢¢cccøøcøøøøcc¢c¢g÷÷^÷gg÷÷b^^k^^k^kkkkkkk]kkk]kp]pk]^kpk
gggwwwww÷÷÷÷÷¢÷÷÷÷ccc¢c¢¢g÷kwg¢gg÷g^^D^kkk^^k^kk]kp]p]pp]pkkkk
kkkkkkpkkw^÷÷¢¢cøc÷÷wwpókw÷÷g÷kb^÷^÷k^^^k^k^^k^Xkk]pkkp]pppkkk
ê]]p]]]ê]pk^^÷g÷¢cøccøøc¢÷w]êóªêp^^k^wkkkkkk^eX^^Xke]ê]kk^^^^^
ªªª®ªª]]]]pkkk÷g÷gg¢¢ccccccg÷g¢÷kêêªê]kkkp]]pekeeeekXkepkkkkkk
k]]pêªéá®®ªªª]kk^^÷g¢ccccøccg¢ggg^kpkk]ªêªêªª]]eeke]kk^^k^^^^^
wkê]]]êªéZmZéé®]p^k^÷g¢ccccccc¢cgggg^kkkk]]ê]ªªªªL]e]]p]p]kkkk
^w^pêp]ê]ª®é®éZéªªêk^÷g¢cccøcøøccccggb÷k^kp]êª]]]]êªêªê]]kk]kk
éªêkkkk]]ê]fªê]Wéêêêkw÷g¢ccccøøøøøøc¢gbb^÷^kk]]]]]p]]]]êªêªêê]
ªCYZá®êªªªfªªªWê]ê]êêppwww¢cccøcøøøøøcccgb÷^^kekk]]]]p]]p]kk]p
^péZZmYZZ®ªf®é®ªêêª]êp]ppw÷wwøøøccccøcøcccgg^^kkX]ep]]]]]p]]ê]
÷^^kªªé®mYYY®®éé®fêê]]pkkwêp÷w÷¢cccccccccc¢¢gkk^kkk]]p]ê]]pêê]
k^k]k]]ééZCZZmZ®ªªª]]kpkkwg÷wppw^÷gccccc¢¢¢gg¢÷^÷^kkk]ê]]]]]ê]
êp]]ªfªf®áZéZ®émmZéªªêkk^^÷gcc¢wppwk÷gcccggg÷÷÷k^÷^÷^kkkpê]p]ê
k]®éªWªf®C®CZéZZééZYmZªpkw^÷÷÷¢¼¢¢www^÷g¢gggb^g÷^kw^w^w^kk]p]k
^w^]®ééªffffCáéZCé®®ªéZméppw÷g¼¢c¼øøc÷ww^gggg÷^^kk^k^kkkpk]ê]p
kk^^^kWéZ®ffªf®éé®é®ªªê]ªCéªw÷cøcøøøøøø¢÷w÷^gbgb^kkkkk]kk]ekkk
^^kkk^^kWéá®ff®ffªfªfé®ª]]pªòsp¢¼cøøøøøøøc÷w^÷gg÷^k^k^ke]]pek^
÷^^^p]]]k]Wfé®ffªªªªª®fé®ªªêppªóp¢øøøøøøøøøc÷w÷^g^^kkkkk^k]]]k
k÷g^^kkªéªªªf®áéªfªf®ªª®ªfé®ªêpwwóów÷øøøøøøøøcg÷^^^^^kk^kk]p]p
®ê^gg^^^e]L®fé®ZZéfªf®ªfªªf®éé®ópkwppówcøøøccøgggwp^kXkkkkk^kk
pksêk^b^^ke]LªfCZZmZ®fªªfªfªêª®ªpkkww÷wpwwccccccgg^pk^e^ekp]kk
]p^kªª^^^^^eª]ªêªéZmméªfªLªfªªê]êów÷÷÷÷gg÷wk¢øøcccgg^kk^k]ekkk
]êkw^wê®^b^^eêf]]]]ªámZéª®fªª]êóppóókwc¢cccc÷pk¢øc¢gg^^kk^kkk]
ª]p^^^^kéª^^^X]fª]k]]®ZYZé®éªªê]pkw÷÷w÷¢øøøøøø¢wkgcggggg^p]^^k
êêpkkw÷^^ké]kke]êf]kkk]ªéZZCZéªppwwww÷÷w÷øøøøøøøø÷ópgggggg^êk^
®]]]k^^^b^^]é]eeW]®]pkkk]êªZé®é®ªpww÷÷¢c÷wcøøøøøøøøgêê÷gggggk]
Zª]pkk^^^^gkk®®Wª]ep]p]pkk]ê®éªkkp^÷¢ccøøø÷÷øøøøøøøøø÷êê^÷b^^^
áé®ê]kkkk^^b^^]C®ª]]kp]]ppkwk]sªk^÷¢ccøøøøøc÷¢øøøøøøøøc÷pªppk]
YYZé]pk^^^^b^^^kWZª]]kkpkkkkwwwêªêwgcøøøøøøøøc¢¢c¢cøccøccgp®êk
ZZYm®ªkX^bb^b^^^kefZª]k^w^w÷÷g÷g÷w]÷¢cccøøøøøøø÷÷c¢÷÷www÷¢g÷]ª
ZC®áYZfê]k^bgg^b^^^eé®pkw^÷g÷¢¢c¢c¢p*÷¢ccccøøøcc÷w÷÷÷ww^gwkkkp
ZZd®®éYZ]]k^^^bbbg^b^]é]÷÷^÷g¢cccøc¢÷kwg÷g¢ccccøcg÷^^^^wbg÷bwk
f®Zéªfªém®]k^^b^gbgbgg^ªêkwgg¢¢c¢ccccc÷w^g÷gg¢cg¢cg^kw÷b÷g^÷÷^
Yá®d®f®®®Zmªk^^bb^gb^bgg÷p^^÷gg¢¢g¢¢cccgw^÷÷÷^kwgg¢gbw^^÷^w÷^w
éZmééZ®fªf®ZZp^^^b^b^^^÷^^pwwgggg÷g¢gg¢gggw^^^wkkkkw÷b^k÷g^^÷w
fféZZffªLªfféZZ]k^^^b^^^^bkk]w^÷^gggg¢÷÷g^÷kók^kkpóêwkwp]w^g÷b
Zd®®áZZfªLªªfªéZC]kkk^÷^^k^^kppk^wpk^^^w^÷^w]pkw^^kpêwkkwpêw^^
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(35)          (36)
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bbb^^^g^bgbbbb^b^÷^÷gggggggww÷÷c¢gcc¢g¢¢cggcøøøøøøøøøøøøøøøøøø
^^^gbb^bb^b^^^^gg^bbbggg÷wwg¢¢c÷¢¢÷g÷¢¢gg÷gcøøøøøøøøøøøøøøøøøø
b^bb^^pk^gbbbgb^bbbgg÷^÷gc¢gc¢÷¢¢gcgcc¢g÷bcøøøøøøøøøøøøøøøøøøø
bbbkk]^g÷bgbg^k^^gggb^g¢g÷g÷g¢ccccccø¢g÷gccøøøcøøøøøøøøøøøøøøø
^pk^gg^÷b^kkpk^bgbg^gg÷g÷gcccccøøøcc¢g¢gcøøøccøøøøøøøøøøøøøøøø
gg^g^kw^k^w^bbggb÷bgg÷ggcccc¢¢cøccccccccøcøcccøøøøøøøøøøøøøøøø
gbb^^^^kkk^bgggggg÷g÷ggccg¢ccøccøøccc¢ccøøcøcøøøøøøøøøøøøøøøøø
b^^^^pkp^÷gg^÷^g¢ggggcc¢ccccøcøøccccccøøøccccøøøøøøøøøøøøøøøøø
÷bkkkkk^^^^k^ggggg¢cgcccccøøc¢cgcccøøøøøøcøcøøøøcøøøøøøøøøøøøø
bb^^^^k^^kkggb÷gcccgc¢ccc¢¢¢c¢gcccøøcøcøcøcøøcøcøøøøøøøøøøøøøø
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ggggg^g^b÷b^ggg÷gbbb^g¢¢cc¢cc÷÷g¢ccc¢c¢cg¢g¢ccccc÷wø¢øøøøøøøøø
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wwk
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ww^
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wkw
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kpk
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Zªk÷÷gggg÷^÷b÷^k÷gkw÷÷p®éªª]pkk]s]êªªkkpªª]ê]kpk^ªkkk^÷g^kó^÷p
mé]w÷g÷gg÷bw÷g÷kw÷÷p÷÷^ê®®ªJ]kkpp]ppªªkk]êª]k]]kkkó^pk÷b^^pê^b
YZªk÷÷gggg÷^÷b÷^k÷gpkwkw®éªª]k]kkkkkk]s]êªª]k]kkkwpkkw^^÷÷êókg
YZsp÷¢¢¢g^g÷k÷÷÷kw÷÷p÷]]Lª®ªê]kkp^kkkpp]ppªª^k^kw]kó^^^÷^^^ksw
Ymmé]w÷g÷gg÷bw÷g÷k÷gpkê]ªêªªò®®kkk]s]êªªkk÷÷÷^w^wkwkp^÷b^^÷^ªê
6mYZªk÷÷gggg÷^÷b÷^k÷g^®éªª]ªªéòªpkpp]ppª¢gggg÷^¢^ww^pw^÷gggbwª
mYYZsp÷¢¢¢g^g÷k÷÷÷kw÷÷p÷÷^ó®wóZékkkkkkkg¢¢gggcg¢¢÷^kwpkkw^^÷÷ê
Ymmé]w÷g÷gg÷bw÷g÷÷^k÷gpkwkww^÷pê]kkp^k^÷¢g¢ggg÷¢g^kw]kó^^^÷^^^
6mYZªk÷÷gggg÷^÷b÷^k÷g÷÷^^ww÷g÷wò®®kk÷¢ggg¢g¢¢g¢g¢w^wkwkp^÷b^^÷
mYYZsp÷¢¢¢g^g÷k÷÷÷kw÷÷p÷÷^^g÷÷gªéòkkg¢¢ggggg¢¢g¢g^¢^ww^pw^÷ggg
mZYªp^g¢gggggg^÷g÷^k÷gpkwkgw÷g¢gkp]w¢¢g¢ggg¢¢¢ggggg¢÷^wóówgg÷g
®òp]p^÷gg¢g÷÷g÷kw÷g÷÷^÷^^wg^g¢ggkkp^¢g¢g¢gc¢g¢¢g¢g¢g¢¢g÷ó÷gggc
ªópp]^gg¢ggg¢gg÷^÷b÷^k÷÷w^÷g÷¢gw÷k¢¢g¢gggg¢g¢gg¢ggg¢¢g¢÷kw÷gcg
êókwkk÷g¢g¢¢¢g^g÷k÷w÷g÷÷^¢g÷÷g¢^¢k÷÷gggggg¢gggggggg÷g¢g¢÷p÷÷gc
*pk^wk^gg¢¢¢gggggg÷^÷b÷^kg¢÷g¢wg÷^wgg^ggg÷g¢g¢g¢g¢gg¢ggg÷ww÷gg
pp^^wkb÷¢¢¢gg÷^¢g^g÷k÷÷÷kg÷g¢g^÷÷g^÷gg^g¢ggg¢ggg¢¢gggg¢g÷gp¢g÷
wk^w^^÷b¢ggg¢g^ggggg^÷g÷^cgg¢÷g÷g¢g÷^¢g÷bggggggg÷g¢g¢gggg^ww÷g
k^^w^÷^b¢¢¢¢gg÷^w^÷g÷kb÷÷¢gg¢g÷÷gwg÷gbggggg¢¢g¢gg¢gggg¢g÷^÷p÷g
^^÷^^÷gbgbgg¢g÷^w^w^óp^÷÷÷g¢g¢÷g¢^÷g¢ggcgggcgg¢¢ggggg÷¢gggg÷k÷
w^÷^wgbbbgggggg÷^÷^w^pw^g÷^gg÷g¢÷g÷¢ggbgggggc¢¢g¢gg¢cg¢¢gg÷bk^
÷g÷^^÷^gbbggggg÷^w÷^^wk^g^÷÷cgg¢g÷÷ggcggcggcg¢g¢g¢gcc¢¢g¢ggb÷k
g^÷÷^÷bgg^gggg^g÷^÷^w÷^^÷b÷^÷¢gg¢÷g¢gg¢gggcgcg¢gggggc¢g¢g¢g^^^
÷÷^^w^^gg^bggggggg^wk^÷D^^b÷÷ggg÷g¢ggggcgggcggggggccgg¢ggggb^^
^g^ww^^ggbbgggg^gg^^kw^b^^÷b^÷bcgg¢gggg¢ggggggggcgcggggggggg^k
^÷^w^k÷ggggggcggggg÷^^÷^÷^^^g÷÷ggcgcgggcggggggcggggg¢gggg^b^^^
k^w^w^^gbbggcgggggg^÷^k^÷^^^gb^ggggcggggggbggggcggggggggb^^^^^

380 390 400 410 420 430
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^^^
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^÷gcc¢c¢gww÷÷g÷÷¢c¢g¢cøøøøcccøcccccøcccc¼¢øøøøøøøøøøøøøøcc÷cø÷
^bgccccc¢¢¼cøwc¢¢÷¢¢ccøøøøøøøccccccøcøccc÷øøøøøøøøøøøøøøøcø÷øø
b÷ggcøøøøcøcø¢÷øøøøøøøøøøøøøøøøcccccøccøøø¢øøøøøøøøøøøøøøccc¼c
^b^÷øøøøøøøøøc¢øøøøøøøøøøøøøøøøøcccøøøøøøøø÷øøøøøøøøøøøøøøøc¢ø
÷b^øgccøøøøøcøøøøcøøøc¼cøøøøøøøøøcccøøøøøøøø÷øøøøøøøøøøøøøøøøø
k^÷c÷gccøøøøøøøøøcøøøc¢cøcøøøøøøøøcccøøøøøøøc¼øøøøøøøøøøøøøøøc
ókgb÷ggcøøøøøøøøøøøøøccccøøøøøøøøøøcccøøøøøøø¢øøøøøøøøøøøøøøøø
ksw^b^cøøøøøøøøøøøøøøøøøcøøøøøøøøøøøcccøøøøøøø¢øøøøøøøøøøøøøøø
^ªê÷b^øcøøøøøøøøøøøøøøøøøcøøøøøøøøøøccccøøøøøøø¼øøøøøøøøøøøøøø
bwªk^øcgøcøøøøøøøøøøøøøøøøøøøøøøøøøøøøcccøøøøøøc¢øøøøøøøøøøøøø
g^kêk÷gb¢cccøøøøøøøøøøøøøøøøcøøøøøøøøøccccøøøøøøøcøøøøøøøøøøøø
g÷ªk^^^^g^bcøøøøøøøøøøøøøøøccøøøøøøøøøøøcccøøøøøcc¼øøøøøøøøøøø
g¢kêkp÷g¢gcccøøøøøøøøøøøøøøcøccøøøøøøøøøøcccøøøøøcc¼øøøøøøøøøø
gggª^¢g^^b^bcøøøøøøøøøøøøøøøccøøøøøøøøøøøøøccøøøøøccøøøøøøøøøø
¢ggwpckk^^b^cøøøøøøøøøøøøøøøcøccøøøøøøøøøøccccøøøøøccøøøøøøøøø
gcgg÷÷^^^^b^bccgøøøøøøøøøøøøcøcccøøøøøøøøøøøccccøøøøcøøøøøøøøø
g¢cg÷g^^k^kb^ggcgøøøøøøøøøøøcøcøccøøøøøøøøøøccccøøøøøcøøøøøøøø
ggg¢g]÷b^k^^bgbgcccøøøøøøøøøøøøøccccøøøøøcøøøccccøøøøøøøøøøøøø
gggcg÷]^^^^^bgbgggccøøøøøøøøøøøøccccøøøøøøcøøøccøcøøøøøøøøøøøø
gggg¢gk^^^^^bbbggbcccøøøøøøøøøøøcøccøcøøøccøcøcøccccøøøøøøøøøø
gggggg÷^^^^Xb^bgbbggccøøøøøøøøøøøccccøøøcøøøcøøcøøcccøøøøcøcøø
wggggggwb^^b^bbbggbbggcøøøøøøøøøøøcccccøøøøcccøcøøøcccøøøøøøøø
pgggcgb^^g^^Xbbbbbb^bbgcccøøøøøøøøøccccøøcøøccgcøøccccccøøøcøø
^wbgggbbwb^^^bXb^bbbbbbgccccøøøøøøcøøcccccøccccccccøø¢gcøøøøøø
^k÷ggggb^^bb^^bXb^b^b^bbggcøøcøøøcøøcccccccc¢c¢cg¢c¢cc¢c¢cøccø
k^kbgbbb^kbbgb^^^X^bb^^bbgcccøcøøøøøcøcccccccccc¢cgccc¢¢g¢cccø

440 450 460 470 480 490
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