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Snow Crystal Structure Basic Classification:
Control Location
W Hexagonal Plates

M Stellar Dendrites
M Sectored Plates

39, 3% 1%

m Simple Stars

m Fernlike Stellar Dendrites

m Simple Needles

= Needle Clusters

= Radiating Dendrites
Stellar Plates

W Irregulars

Snow Crystal Structure Basic Classification:
Valley Location

H Simple Needle

H Stellar Dendrites

m Radiating Dendrites

H Needle Cluster

B Fernlike Stellar Dendrite

M Crossed Needle

= Solid Column

W Sectored Plates

Snow Crystal Structure Basic Classification:
Coastal Location

B Stellar Dendrites

B Radiating Dendrites

H Graupel

B Simple Stars

M Irregulars

m Fernlike Stellar Dendrites

B Double Plates

B Stellar Plates

= Needle Clusters

M Triangular Forms

m Columns on Plates

m Simple Needles
Solid Columns
Bullet Rosettes
Crossed Needles
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B P:Plane Crystal

B N:Needle Crystal
M R:Rimed

M l:Irregular
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Snow Crystal Size Distribution:
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B Minimum

B Maximum

o N OB Oy

Average
Control Valley Coastal

Snow Crystal Size {mm)

Location

) 8 #1(0.-/.7&
$.-26-# $6 -#3 # 1&(&32& <
"% '+ #3 #N60< "% 2+ $
V& & - &.T&.&(-63 %ot 2#-) #3 '$ #3
% (+

)& &'H# V& (#.- & # (HI&(-&$
3&$ . #1 (0.-/. . 3' /0 $6& -# -)& ' &".

#43-0 -# ' 2#S0 #% 1-& '3&/0 #
I'$ #6$ ). 2#$0 #% 1-& 98&. -)&
& # 360) 1'3& 1-) ') )& )63$-0
) & #. %6-)& I'$ )& 'B&'&
&/'-5& )63 $-0 #% -)& (#.-/ .-& 1'. *KJ
(#3'&S$ #* FJ"5/&0+'$F FJ"(# - #/+
)& '$S-# #% ') )& )63$-0 &.6/-.
& 1-& '-(/& 2& &&- )&
'3#.)&& - )& -3& #% .#1 (0.
W 3-# . )& .#1 (0. %I )&& .
I & =6'--0 #% 1-& $#/&. -)& (0.-'.
$&.(&$ -)#6) 'S (#I$& 1-) (.
)&5/0 38$ .3 /&.". #2.8& 5&$ - )& (#'.-
'&$ # )& #3. %6 1)()
(HI&(- # -#H#9 ['(& #& ( $&$6(& -)'- 2#-)
& #.)$.3/ 34363.7&.#1(0.-.
"C o (+ 16 #3 -)&.7& #% )& . #1
(0.-]. (#II&(-&$ )& 51/&0 & # ' &$
% #3 33 -# '2#6- K 33 1-)' '5&' & #%
"2#6- <F 33 #3' # )& (#.-]
& # ' &%#3 33-#'2#6-FF33 1-)
' B8 & #% 2#6- < 33 "C '+ 16
H#3 )& .T& #% )& . #1 (0., (HII&(-&S$
& 580 & # ' &S % #3 33 -#
'2#6- FF 33 1-)' '5& ' & #9% '2#6- < 33
H3' # )& (#.- & # ' &S % #3
33 -#'2#6- K 33 1-)' '5& ' & #% '2#6- <
33 "C 2+ 5&'/2#) & #. &(&5&$"
31 & #H% . T& #% . #1 (0.-V.

&.

&#H. (#.--68&'5-/&--0 -).
&& () 0 &- (- #6 $-' HI&(-# -#
V& 1 -& &'H )& HI& #Y% & #H.H.
H-#"'.$.- 26-# .(#.--'$6 =6&-#
o6l & . &6l )&& % S .
8.8 -8$ ( 28 &4-' #I-&S -# #-)& (#.-']
57180 ' $ (# - #] I#(- # .

)& #6 (& #% ‘& #.#. - )& (H#.-'
HC-# & 310 Y- #% & -
' (60-&. 1)/& $6.- ' #6 (& $ .- 26-&
& HM. )& (H-# 'S 5180 H(-#.
#18&5& 6198 -)& (#-#/ I#(-# -)& 5'/&0
B(-# ). &-& (#(&-'-# #% '& #.H.
' )& '& -' &$ )& 5YI&0 "# #-&8
L3H)& (HS-#. &1 -& &#'&
%'5H '2/& -# )& $&5&MH 3& - #% ' 5& . #



[0& 1)() -'. -)& '&#H#. &6/
))& (#(&-'-#. - U H(-#.+ )&

6 =6& $.- 26-# #% '&#H.'S$S '-(6/-&
08& - &() MH(-# #5& -# 2& #%
% ((&'S$ . )& (#-# # 1)() %6-6 &

&.& ()3'0282.8$ 6 #

&:
&

)& (.- & # (HI&(-&$ F . #1
(0.-7.3/& )&&.3/& '&$ .7&
%#3'3 363.7&#% F 33'$’
34363.7&#% K 33 )&'5&'&.7&#%
D& . #1 (0.~ (#I&(-&S ). & # 1.

<F 33

(S #-)&2.((I. % (-#
O)--)& F '3/& $5%& -#% %-8&&
$%%& & - . #1 (0.-/ - 6(-6 & )&-) &&
3#.- &$H#3 -& . #1 (0. .- 6(-6 &.
$&-%&S )& (#.- & # '&8 -&/I"
1&$ -& "KJI+ '$- 1&$ -& "*J+'$
E'6&/" J+

(#$ #-)& "##D &&

(I % (-# ()'--)&#&)6$ &S $ % %-0
'3/8.$5%8& -# %58 $ %%& & - . #1 (0.-'
-6(-6& )&%58&.#1 (0. .- 6(-6 & #%
D& (#.- & #'&8 ['&"<I+ &&S$/&

"KI+ 38$"<FI+ &6/ "<I+'$ #/63

. e

B K J#% -)& . #1 (0.-/. (#lI&(-&S$
V& & # 1. 3&$ ).l &

‘36 -#% 3 (28 &4/ &$20-)&) )
3.6 8& (H-&- -)&'-3H.)& & $6& # -)&
(.- & #:. #43-0-#' 2#$0 #% 1-&
).) )3# .-6&(#-&- .&5%& - -)&
18)& $-'-)- 1. (HII&(-&S$ '%-& &5& 0
-1& -0@% 5& . #1 (0.-/. $& - % &$1-)"
'58 "' & &/'- 5& )63 $ -0 #% *KJ

&'-# 1'.84-& . 5&". 1&// -
V& (.- & # H-HW )& &-&
#2.&58$1& & '$"- $&$ -& 3'B& #% -1#
#-)&& (0. (&- (.& #3&3-6&
' & '-&."VH6 # 3H& . #1 (0.4 1& &
#2.& 58$". 1&// 26- 1& & 6 .-2/& -)&
#6 '$2#9&''-6# 3'(-1-)-)&
HI&(- # .6 %'(&

&9

)& 5'/&0 & # (#II&(-&$ # &
6$&$.#1(0.-/.'3/&. )&&.3/&.
'&$ . 7&%#3'3 363.7&#% 33
'$'34363.7&#% K 33 )&'B&'&
LT&H#Y% )& . #1 (0.-. (BI&(-&$ -). & #
1. <K 33
(#$ #-)&2.((I'.%(-#
0'--)& .3/& $5%& -#& )-$%%& & -
H#1(0.-/.-6(-6 & )& -) && 3#.-
&$#3 '-& . #1 (0.-'/ .- 6(-6 &. P& - % &$
-)&5'71&0 & # '&8 3 /& &&$/& "< J+
BT I&S -&"TI+'S S 1S &
"FJ+
(#$ -#-)& "##D &&
(' %(-#(0--)& .3/& $5%& -#
-) && $ %%& & - . #1 (0.-/ .-6(-6 & )&
-) && . #1 (0.-/ .- 6(-6 &. #% -)& 5'//&0
& # '&8 I' & "FFJ+ &&$/& "<BJI+'$
3&$" J+
38&$.'3/&. 3% # $#3 -&-)&
CH#1(0.-. (#&(-&$ -)&57/1&0°'.-)&0 $ $
D& #.- & # 26--). & # (#I&(-&$'
HP&-& '3H6 - - B )& & # %# -)&
3&$.#1 (0.-/. 1. $6& -# -)& -## ') (
&%%&(- #% -)& 5'//1&0 # -)& 3# .-6 & (# -& -
-)& '-3#. )& & #5& -)& 5'11&0 & #
&3 # -)& . #1(0.-.
$&-% &S -)&5//&0 & # #&1& &
&(# $&S -# 2& 6 $& -)& %/6& (& #%
' &-#

&

)& (#-# & # (HI&(-&$ . #1
(0.-7.3/& )&&.3/& '&$ .7&
%#3'3 363.7&#% FF33'$’
34363.7&#%B* 33 )&'5&'&.7T& #%
D& . #1(0.-]. (#I&(-&$ -). & # 1.
< 33

(#S #-)&2.((I..%(-#

0'-)& .3/&. $5%$& -#-& $%%& & -

H1(0. - 6(-6 & )&-) && 3.

&$#3 & . #1 (0.-/ - 6(-6 & $&-% &S$
V& (H-H# & #'8&8 &A'#'[ [-&.



"I+ -&INIES & I+ &(# &S
[-&. " <J+

(#$ #-)& '##D &&
(% (-# ()-)& .3/8& $5%& -#
%#6 $ %%& & - . #1 (0.-/ - 6(-6 & )& %#6
H#1 (0.1 .- 6(-6 & #% )& (#-# & #
'&8 ['& " J+ &&$/& " BJI+ #/63 "<J+
'$ &6/""I+

D& (#-# & # 3&S$.#1(0.-/
~6(-68 18 & "&'- J#% )& . #1 (0.-.
H1&(-&5 &'-# 1'. #-#2.8&58$ & -)&
)& -0 &#% . #HL %' 1. )-"$ ##.&/0
#3'(-&$ ). . '(#$ (&1-) &/ 580
#1368 #-&-"--)..-&

1
v
1

#(/6.58& &5%$& (& &4.-. #% -)&
##t')( 8%%&(- $&-&3 . #1 (0.7
Uott 3- # #2.858$ - )& $ .- (- [H(-# . #%
#.-1 5180 '$ #-# 1.'-&
-6(-68'$.7818& & &5$& - 1-) %&1& '$
.3/& .-6(-6& #2.&5&$ - -)& (#-#l
H(-# 'S 3H& (#3/84 '$ 5 &S$
-6(-6& - )& (#.- )& 5&0 I#(-#
(#. -&$ #% ' 2/ (& 28&-18& -)& (#-'$
H-# 3 '$ ' &-# 1&& 'I#

) )0 %/6& (&S 20 MH(-# 1-) ' -#
&.& (& - )& (#.- 3#$& -& %ott -)& 5'//&0
'S I3 &1 2/& Vol )& (H-H# & H#H
$.&.# . #% 6 %#3-0'$ 6 =6& - '/
BH(C-# %# )& 1 -& &# -)&& &.6/-
30 2& &4-'#I-&$ # #)& & #.
0''(-& 78520 -)& H#(-#.''1078$)& &

8 7= ( >79( ( (9
&(#33& $&$ &.&' () 1#6/$ 2& -)&

#HIN&(-# 'SP $&-%(-# #% .#1 (0.-'/
%#3-#. #)& H(-#..3/ -#-)&
) && H(-#.6.8&% #6 &.&' () -# #5%&
IHE&EE P& (& -#.6 #--)&## ') ( &%%&(-
# . #1(0-/%#3-#. [#1-) &()
I#('-# 36/- 1&.'3] #6..)#6/$2&

&&-'$" &-& =6"--0#% .#1 (0.-.
- 6(-6 &. )#H6/$ 2& &(# $&S -# &$6(&

3 & # M 1-)1&8-)& $- (/463
‘&3 &'-6 &.". 1&//". )& '3#6 - ' $ -0 & #%
o (6/-&. &.&- &'() & # )H6IS'#
28 &(# $&$

)& &.&' () (# $6(-8% )& & /& $.
-.&1% -# ' 36/- -6$& #% %6 -)& 5&.- - # .
-1 &) )0 & (#6 ' &S

2=# 6 =7

). && () 1#6/$ # )5& 28&&
#..2/8& 1-)#6- -)& '$5 .&3& - '$ &4 & - .&
% 12&- 1# ) | #%&.# #%
3&-&H# #l# 0 1&'-3&- ) '$
| &(-# #% )& &-)& &-& - &-&

# &-(6- -& 5&.-0 [# 3'0-)0.
H# )& H)&  HY%E&.H . #% )& 1&'-3&-
" &-& # &-(6- --& 5&.-0 %#
)& 6 &-#.'$ 6 #- (68 /(&

Y& )! #%&.# #% )0.(. N'3&.
#O/& )| H%&.# #% 3&-&HHHO 'S
1& . V1# )| H%&.# #% .- ##30

) O O#6 -# -&5& ()3 $- %# ). &S -# '/
&48&-.&'$'$5(&". 1&/ . T ") /5&
%#t ). (#- 683 6 #- 6 . (&& -)'9.
'$ - -6$& -# Il

( (=

& -1&0 + )H## )
#1%/'9&.
< @<

& -1&0 + #1 &'6-&.

E#/$ D #1& " F 1&(&32& +
# &'-# #% . #1@(0.-/-0&1-)
&.- 3-&$ -&3 & -6 & #% %o# 3'- #

K
'OCH&(-" ()5& " $+
3
<3 =3 & &5&$C&26'0
F %#3

)-8 111)( (& #" #5
'OCH&(-" ()5& " $+
3

<3 =3 & &5&$C&26'0



x 0 #3
)-8 111)( (& #" #5 #"
#''()5& )

228&(0)- U " B+ U& 228&()-V.C &/$ E6 $&
# #1%/'9&. - '6/8 #0'&6 &..

'## D && " BB+ &-&##I# (/
I'.%(-# #% '-6'/ #1 0.-/.
$ ' 6 ' >
+ 37?? P+
< @<<F

&-& # & N@! D #-# S+

"6 Yott  #1%/'9& 2.&5'- #
$&-% (-# 'S &/ (-#
CH# - #Il . #lt'SHS #It'$H --&
5&.-01&"-3& - #% -3#.)& (

(& (&

&'-5& 63%$-0" $+ 2 6
1 & &5&$ ' () <
%#3)-8 & 19 &$'# 19
&/'-5&,)63 $ -0

+ ) "1(&32& +
& &5&$CE&26'0 * % #3 )&
E -#&8
)-8 #&6.. #52(,6..6..
3 [H(-#

Y9 " $+ [#6$ )0. (.8 #ll.#
HI&.(& (& -)& & &# #(&..

@ - +
) & &58&$ ()
% #3
)-8 1&-)& (#$ &$6 . (-9’
'"& N D #22. " B+

>
"$&$+ &1 #98 ('$&3(
&..

8 J#-# ')-'9& 20 &
U632H - &H "H. (- H# +



8(8 A"7= 787 & 9(7

8

O (#/I&(- 36/- 1& . #1 (0. .'3/& #5& &  5&'- . -#3.--)8&&$ - (- 1#(-#.'$
CI07 )& () '(-& - (. #% )& . #1 (0.-. 18 1// $8&-& 3 & -)& &Y%&(- #% # # ') (/H(- H6 #
HL(0.-7.-6(-68& )&-)&&H(-#.1/12&  (#.-1 51&0 'S (#-#/IH(-#. 33" $ .#6-)@
&.-& # &(- (6- #1 (0. 1//2& #I&(-& $# '()/I&$2/(9.6%'(&'$' /07&$1-)" 4
3 %(-# H68&'. &-1&0$&5 &3 ). && () )&.-6(-6 & #% -)& . #1 (0.-1. 1//28& &( #$&$'S$
(I % &S (HS #'2.((I..%(-# .0& 3&' ' &$20 228&()-'$-)&3# & (#3/84 '# #'$

&&(I'. % (-# &-)& $-'1//'1#28& &H#  $&$ %ot &58& 0 F .'3/&. #-'9& -)& .) %- #% -)& 3 #5&
-3& #H'((H6- &-)& WH3-# 1//2& &#  $&$6-/7 &-)& $& #6$. (#- 6#6. [H#( '

6$-& 0..1//2&$H&-)#6)' .& & #% $--2/& ()'-.'$ ')(5.61. $.(6.. # 11 #
"I07& )& . #1 (0. - 6(-6 & YoH &'() H(-# 'S (H3' & # )& #)& [H(-H# .
0 #)&. .
% %
%' ?, &

W6&.-#.-# .1&

& " "% ? A
1& A
& ' " % B "% ? A
E#/
B -
/ / %

&1 % C %



D &
838 -

). && ()1//2&".&..&$ 208
1-& &&()'& " B+

$&-)&8
(#S (&1-)-)& &%H3 (& -$' $. %ot (&-%( =6 06-/7 -)& (# 62 (%#
(& (& =6 0" 12 3* 4 +
' $8%& & #% )& &.& () ( &S #6-" . 45" +

)& 3&-)HSHH 01 //28& 3' /0$8& 5&$ % #3 )& 1#9#% & -/1&0 22&()- '##'$ &&
& -18&0 6.&$ )& 3&-)HS #% (H/I&(- . #1 (0.-1. # '()/I&$2/'(92# $'$''07 1-)'3' %0
.. #$& -# &I&- . #1(0.-1.%# ). Y- #')0 - [ 1. -##I&-.#1(0.- Uo# L
J$&. ) #6)" (O ( &1 ( 3&)HS 'S H-# ) &() ./ $&G WH1&5& <) . #5&S$ #7286 .6((& %6/
D& .31 & # 1#6/$28 %' | & $6& H# (H/I& (-# [3--#. )& &YH & &HS #%.#1 (0. -
-~6(-6&'$.78& . H28$H& )&% &S # #3&- )& -) 6. '2/(92#'$ I3 -&$
(HII&(-# . )5& 2&& (&'-&$ )&% .- (I'.% (- # .$& 5&$% #3 22 &()-.. 2. ((I'. % (-# #% .#1
(0.-]. " #6-/ & ).C &ISE6 $& -# #1%/' 9&. '##'$ &&. (/.. % (-# .0.-&3 1)() .
(# . $& &5 -)& #%% (' (I'.. % (- # .0.-8&3 20 3&&H #l# -. 11 (# .- -6-& -)& .&(# $ $&-' /&S
(I'.%(-# C6-)& #(&$6& .#6-1 &$'. Y# //#1.8

HII&(-# #(-# .
I 1] 2& (HII&(-8&S '3H# <) && HH - &4 & 3&- .'--) && .&'-& [H(- #.
#6-)26 0 # - #l 0 6-&
'6'-6(9 11&0 '6/ )6 & .
< &-# # .- & '16324#
&-)& I

&-)& $- 1/ (I6$&26- . #-13-8$-#-)&  WH/#L 5 '2/&.8
o #3(0 (& (. 0o 6%(@&1$(/

0 6%(&-8&3&'6& 0 &"-5& 63$-0



(@]

(@]

6 %'(& $&1 # -
$.&8$'$S &(-#
&.6&

210

1#6$ 1&5'- #

7&#% . #1 (0.-'/



#I&(-# #(&$6 &

#-(- #6 2#6-6(#H3 .#3

F /(&3 -&$ C&/$ #lI&(-# ) - #1 0./ #II&# '$ '##D && #1%/'9&
[..%(-# 0.-&3#6-. $&-#()/I'# 1-)' 1- 6-&./'$/H#6& "#6301.)-#
988 -)&.& OHE % &&T& +

B & -#%//#6->%% (' #I&(-#? $H(63& &I&(-# (/0 (# (& -)& (6 &-1&-)&
HS-#. )-28%#&2&  (HI&(-#

K E##6-. $& -# (#lI&(- . #1%/'9&. # (H/I&(-#

* 4'3 &&'().#1(0.-/=6 (9/0 # -# 3&I- "). . & &-6$& #3&-08&H#% #5& )’
#6-.$8 /9&" #() O # -#28&-)&# -)&. #1(0.-+

&HS2. ((I. % (-# 632& '##D & &(I. % (-# 632& 1)&)& # #--)&& .
3 )&.7& '$'0#)& #2.&5-#.".-3 & &3-.

HII&(- - 1&' - F (0.-]. & .#1 &5& - 6 # 31& % #.2/&
&C&ISHI&(-# ()- (& # &'&% # &4- (HI&(-#
E# .$&'$-' %& $- -##%% (/&I&(-# ((#O0/.- 2#-)-)& 632& '$ %6/
(I % (-# '3&
< H3/&-&''10.. &(-# #% > %% (' #I&(- #7? SH(63&- "$-$-' -2/&.". &&D&S +

@3'/ &.6/-.-# #6

H$6(- ). && () -)&.(H&H% 3HS& -  3#.)& (.(& (&'IHL.)&# #-6 -0 -#
/078 $&-& 3 - %'(-#. -)&5' (& .#1 (0.-7.-6(-6& )& &HS$ #%1&-)& $-''  $
)0 . )& &HY% .& 5&. )& 6 #.& #% (# $6(- % 6-)& ''/0..". -#1)0 . #1 (0.-/ .- 6(-6 &
$%%& . ## ') (/0 - && (). %H(6.8$# (-&# 7 .#1(0.-/.-6(-68&'$%# 3-#
26- #-# )& $%%& & (& (0.-/ & .- 6(-6 &2'.&$# (#.-/'$5VI&D -## ') (1H(-#. %
- 6(-6 & $H&.  U'(- $ %%8& 28-18& -)&.& IH(-#1& 1// &89 #''/07& -)& -3#.)& (' 26  -&.
& #.21&






%

+4

++

+/

+0

+1

+2

+3




%

ol»

14




%

/i

/0

1

2

/3

04

0+

o/

00

01

02

03

14

1+

1/




%

11

12

13

24

2+

2/

20

21

22

23

34

3+

3/

30

31

32

33

+44




1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
1 o3 !
h 1
1 o3 !
1 —~ !
h 1
h 1
! o3 i
h - 1
h 1
1 o !
' H i \
H 1 1
! o ™ i
M .~ 1
! B '
h 1
1 u.(#\ - !
h 1
\ () 1
h ~ 1
M =~ 1
| [qV} 1
h 1
' o3 i
1 - !
M ~ 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1
h 1

v w

\ \" \" \ \ \"

\% L m 4 x

L m X *






%% (' #II&(-# ) -

#//&('# # IEXEREE) 2-&5&8;n111nnn111n 119 #(l-#

#//&(-# !I-&8HH!!HHHHHHHHHHHHHH
#"/ 3& & #$ #% #//&(-#8 IREREREREREREEEERE]

0 &#% -# 38 IEREERE RN ER R ERERERERRERER]

&3&|-6 &8 IREREREREREEEERERER] $() //8 11
63$-08 IEREEREREREREREREREERE] !&1 # -8 [RER!
$8 IREREREEEERERERERERERERER] &"6 &8 IRERER!

-2/-08HHHHHHHHHHH /#6$'8””’

6328 #% '3/&.8 ... 632& #%
5&I& 7&8 IR EEERERREREERE]
363 7&8 IR EREEEEERERE]

‘4 363 7&811111!”111111

%
#-' (#33# (0-'l/ - 6(-6 &8 IRRERRRRRERREREEERRE]

')& &$#3 I'-' 6('6 & #2& 5&$8H1HH|HH

&l
#-' (#33# (0-"/ - 6(-6 &8 IRRERRRRREERRRREEEE]

-)&_ &$#3 I'.' 6('6 & #2& 5&$8 IRRRRRERERE]

/&5'- # 8 IEREEEERERERERERERERREREER]

3&$ '3/&.8 .11,

IEREERERERERERERERERERRRRER]

IR R R R R R R R R R ERERERERERER]

IR R R R R RN R ERERERERER R ]



3/& @ F

#//&(-# # . 2.&5&8,,,,””””1”” IEX] #(l_# /&5'-#8l!!!!!llll!!!!!!llll!’!!!

#//&(- # !I-&8 IR R R R R R R R EREREREREREEE]

3& & #$ #% #//&(-#8 IREREREREREREERERERERERE]

&3&l-6&8111!!!!!’111!!!!!!! $()//8Hl

63$-08HHHHHHHHHHH !&1 # -81111

$8!HHHHHHHHHHHH &"6 &8111111

-2/-08HHHHHHHHHHH /#6$'8””’

632& #% '3/&.8, F 632& #% 38&$ '3/&.8 ...,

S&I& 7&81!”11””!!!111
363 7&8HHHHHHH

‘4 363 7&811111!”11””

%

#-' (#33# (0-'l/ - 6(-6 &8 IRRERRRRRERREREEERRE]

IEREERERERERERERERERERRREER]

')& &$#3 I'-' 6('6 & #2& 5&$81111HHH11

&l
#-' (#33# (0-"/ - 6(-6 &8 IRRERRRRREERRRREEEE]

-)& &$#3 I'.' 6('6 & #2& 5&$8”111HHH

IR R R R R R R R R ERERERERER R ]



#//&.(' # # IRREERRRE)

%

+4

++

+/

+0

+1

+2

+3




3/& B@ F

#//&(-# # . 2.&5&8,,,,””””1”” IEX] #(l_# /&5'-#8l!!!!!llll!!!!!!llll!’!!!

#//&(- # !I-&8 IR R R R R R R R EREREREREREEE]

3& & #$ #% #//&(-#8 IREREREREREREERERERERERE]

&3&l-6&8111!!!!!’111!!!!!!! $()//8Hl

63$-08HHHHHHHHHHH !&1 # -81111

$8!HHHHHHHHHHHH &"6 &8111111

-2/-08HHHHHHHHHHH /#6$'8””’

632& #% '3/&.8, F 632& #% 38&$ '3/&.8 ...,

S&I& 7&81!”11””!!!111
363 7&8HHHHHHH

‘4 363 7&811111!”11””

%

#-' (#33# (0-'l/ - 6(-6 &8 IRRERRRRRERREREEERRE]

IEREERERERERERERERERERRREER]

')& &$#3 I'-' 6('6 & #2& 5&$81111HHH11

&l
#-' (#33# (0-"/ - 6(-6 &8 IRRERRRRREERRRREEEE]

-)& &$#3 I'.' 6('6 & #2& 5&$8”111HHH

IR R R R R R R R R ERERERERER R ]



#II&(-# # 10000000

%

14




3/& F @ KF

#//&(-# # . 2.&5&8,,,,””””1”” IEX] #(l_# /&5'-#8l!!!!!llll!!!!!!llll!’!!!

#//&(- # !I-&8 IR R R R R R R R EREREREREREEE]

3& & #$ #% #//&(-#8 IREREREREREREERERERERERE]

&3&l-6&8111!!!!!’111!!!!!!! $()//8Hl

63$-08HHHHHHHHHHH !&1 # -81111

$8!HHHHHHHHHHHH &"6 &8111111

-2/-08HHHHHHHHHHH /#6$'8””’

632& #% '3/&.8, F 632& #% 38&$ '3/&.8 ...,

S&I& 7&81!”11””!!!111
363 7&8HHHHHHH

‘4 363 7&811111!”11””

%

#-' (#33# (0-'l/ - 6(-6 &8 IRRERRRRRERREREEERRE]

IEREERERERERERERERERERRRERR]

')& &$#3 I'-' 6('6 & #2& 5&$81111HHH11

&l
#-' (#33# (0-"/ - 6(-6 &8 IRRERRRRREERRRREEEE]

-)& &$#3 I'.' 6('6 & #2& 5&$8”111HHH

IR R R E R R R R R ERERERERER R R ]



#//&.(' # # IRREERRRE)

%

/i

/0

1

2

13

04

0+

o/

00

01

02

03

14

1+

1/




'3/&. KB @

#//&(-# # . 2.&5&8,,,,””””1”” IEX] #(l_# /&5'-#8l!!!!!llll!!!!!!llll!’!!!

#//&(- # !I-&8 IR R R R R R R R EREREREREREEE]

3& & #$ #% #//&(-#8 IREREREREREREERERERERERE]

&3&l-6&8111!!!!!’111!!!!!!! $()//8Hl

63$-08HHHHHHHHHHH !&1 # -81111

$8!HHHHHHHHHHHH &"6 &8111111

-2/-08HHHHHHHHHHH /#6$'8””’

632& #% '3/&.8, F 632& #% 38&$ '3/&.8 ...,

S&I& 7&81!”11””!!!111
363 7&8HHHHHHH

‘4 363 7&811111!”11””

%

#-' (#33# (0-'l/ - 6(-6 &8 IRRERRRRRERREREEERRE]

IEREERERERERERERERERERRREER]

')& &$#3 I'-' 6('6 & #2& 5&$81111HHH11

&l
#-' (#33# (0-"/ - 6(-6 &8 IRRERRRRREERRRREEEE]

-)& &$#3 I'.' 6('6 & #2& 5&$8”111HHH

IR R R R R R R R R ERERERERER R ]



#//&.(' # # IRREERRRE)

%

11

12

13

24

2+

2/

20

21

22

23

34

3+

3/

30

31

32

33

+44




0. . 1" "2/&.

#/l&(_ # # IREEERE]

# $

%

& 1

#$




88=@ %
7= 8"
%% ('/ 5&"'&. #% #-# & #

#I&(-# # __,_,, 2.£5&8_0" 6-& 1&5'-# 8 FBC-

HII&(-# & #8,,, #6260 ~1iiiiiiiire:

#-1 3& & #$#% #/I&(-#8 ., 6 .D F3 6-&.,,,,

(

&38&'-6&8 ..., PCooen. $0/8 0 <FPCoiien
63$-08 ,viF Fiiviires, 1&1 # -8 ,....B FPC........
$8 FF3) &.6 &8 ..., F o,

2/-08 ..., F3/& . 1#6%$.8 ..., 58 (.- KF %-..,
(
6328 #% '3/&.8, 632& #% 38&$ '3/&.8,,
5&'& 7&8,<_33..
363 7&8, FF33
'4363 78&8 ,B* 33
% (
#.- (#33# (0.-1.-6(-6&8,,0 | &4'#' | &+

)& &$H3 '- .- 6(-6 & #2.8&58$8,,,0B1 -&/ [ 1&$ -&."* +

& (

#.- (#33# (0.-/.-6(-6&8 (I _0.-/1 #% '(0)& "B +

&l $'0!&%$ -( 0.-/"B +

)&  &$#H3 '- .- 6(-6 & #2.& 5&%8 ,,,, I &4'#' [-& "F +




'10. . 1I'-" '2/&. #I&(-# # ,, _.,
! 1l " #$
, 56 4
0 ! +2
. +_
/ +,
1 # 7 ! i
+, 8 3
+- 8 1
- ! -
- 9 +
% &' Il " #$
+ % % +0
+ ! +0
+ 56 +
+ +,
, ! 7 3
8+ 8 0
8+ % /
+ # 7 /
. ! +, % =
8+ -
/ =
+ 7 7 # -
8+ % 8 )
+ % % +
++ 9 +




%% ('/ 5&' & #% #.- & #

#II&(-# # ., .0 2.&5&8__& '[632# 1&5'- # 8 E_%-

#II&(-# & #8,,, & -# -

#'1 38& & HS#% #I&(-#8 ,..B)#6.D 3 6-&.,
: (
&3 &6 &8 ..., KPC.oiven, $0//8,0.< PCur,
63$-08 1 Ko 181 # -8 L, *PCois
$8 i 1B &.68&8 ..., KF_.-&$0
2/-08 ..., 3 /& i 1#6$.8 1111 5& (= * %-,.,
(
632& #% '3/&.8,.F 632& #% 3&$ '3/&.8,K _,,
5&'& 788, <F33...
363 7&8,, F33
'4363 7&8,,.K 33
% (
#.- (#33# (0.-/.-6(-6 &8 ,,0B | -&//' 1&$ &." F+,
)& &$H3 '- -6(-6 & #2.8&58$8, 0< | 'S - 1&$ -& "K F+,
&' (
#.- (#33# (0.-/.-6(-6&8,, $1 -&//' 0 ~["B F+,
)& &$H3 '- .- 6(-6 & #2.8&58$8 ,, &1 $ '01&$ - (01" F+
WK21'$'- 832/ & H% &S -&." F+

&'-#))0''&-$6 -#3 "< +



0. .1 "2/8. HI&(-# # ,, .
I 1o " # 9
0 [ A+
-, ! 0
-/ .
/ +1
-- 9 +.
1 # 7 ! 1
4 !
+- 8 -
3 # -
+, 8 ,
2 +
+4 % +
+. 8 +
% &' 111 " #S
+ +0
+ | +.
1 [ +.
' +4
, ! ; 7 2
+- % 7 % 2
, ! /
. 7 /
+ % % /
+ # 7 /
/ /
. 56 /
+- % 7 % /
R <7 :
+ -
- <09 -
8+ % ,
8+ % 8 ,
; :
, ;! 6 )
0 ; ! ]
0 ; ! ,
, : 7 6 ]
_ <7 ; 8 6
8+ 8 +
8+ +
8, 8 1
) % +
. 7 n
, : 6 +
- - +




%% (' 5&' & #% 1I&0 & #

#II&(-# # _ 2.&5&8_'6/ )6 & . 1&5'-# 8 E_%-

#II&(-# & # 8,,'6"-6(9 -
#-'l 3& & #S#% #/I&(-#8 ..., #6.D F 3 6-&.,

&3&'68&8 *PC $(//8B<PC
63$-08* FJ 181 # -8 B_PC
$8F_3) &.68&8 *F
.2/-08_KF3/&. 1#6$.8 58 (.-

(
632& #% '3/&8,, __ .. 632& #% 3&$ '3/&.8,, B

5&'& 7&8,,<K 33
363 7&8,X 33

'4363 7&8,K33

% (

#.- (#33# (0.-'/.-6(-6 &8 ,,0 | 3/& &&$/ &< +

)&  &$H3 - .- 6(-6 &. #2.& 5&$8 ,0B | -&//' &$ -&" +

&' (

#.- (#33# (0.-/ .-6(-6 &8, '| /&3&-'0 8&$I&. "<+

)& &$H3 - .-6(-6 & #2.&5&%$8, 2163 1& #% [&3& -'0 &&$/&. "< +




'10. . I'-" "2/&. #I&(-# # ,,,
! (! 1" # $
+, 8 -4
0 ! +3
N ! +.
+- 8 +-
1 # 7 ! 1
+, 8 1
2
% & (R #$

8+ 8 -4
8+ % 8 +-
; ! 6 3
- <7 ' 3
+ # 7 il
: ! 7

8+ ' /
8, 8

+

1 !

8, ! .
, 7 6 ,
+ 7 % )

! +, %




