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The Poincaré series of the polynomials invariant under SU, in its

irreducible representation of degree < 17

by

Andries E. Brouwer & Arjeh M. Cohen

ABSTRACT

Recently T.A. Springer established é formula for the Poincaré
of the invariant polynomials of the compact Lie group SU2 correspc
its irreducible representation of given degree d+ 1. The formula ¢
the Poincaré series as a rational function that is presented as a
several other straightforwardly computable rational functions. By

computer these functions have been determined for all d < 16.
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INTRODUCTION

Springer's formula (cf. [3]) for the Poincaré series Pd(z) of the SU2-
invariant polynomials associated with its (d+1)-dimensional irreducible re-

presentatioh reads as follows.

. 2, j(3+1)
1-
P (z) = § (-1l (=z)= ,
d d-2j 4 2)'(d .20,
OSj<§ j,z ) i@-j,z)!
where for n ¢ N the operator ¢n transforms a rational function £ in z to

the rational function ¢nf determined by

n
1 _, 2mi]
0 DN =L T 2™y,
n n .
j=1
and where (n,z)! is the polynomial function given by (n,z): = (1—z)(1—zz)...
n
eee(l=2),
About the Calculation
Clearly, if £ = Z?=O sz:l is a polynomial function in z, then we have

LN/nJ j
(1) (66) = L £527,

j=0

where [N/n] is the greatest integer <N/n.
Suppose that fg is the product of two rational functions one of which,
. . n ., . . .
say g, is a function in z , in other words there exists a function h in z

such that h(zn) = g(z). Then
(2) ¢n(fg) = h¢n(f)

As the denominator of the ¢d_2j—argument in a summand of Pd(z) is a product
of factors of the form 1- zl, we may, after suitable multiplication of de-
nominator and numerator by common factors, assume that the denominator is

a product of factors having the form 1—z$d_2j)m. Application of (2) reduces

the summand in Pd(z)'to the quotient of the ¢d_2j-image of a polynomial by




luct of terms of the form 1—zm.

Ising (1), the numerator is readily computed, whereafter we have ob-

1l a summand that is expressed as a rational function with integral co-
.ents. Addition of these summands (while keeping track of the signs

that appear in the formula) establishes the results.

'S. The P (z) for d £ 16 are listed in the table below in a so-called

d
sentative form (cf. [4]). The interested reader may find the indivi-

summands in the appendix.

_ TABLE _
The Poincaré series of the invariants under SU2 in its irreduc-
ible representation of degree d+1 < 17.
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15
14z
d =6
(1-22)(1—24)(1-26)(1—210)
a=717 1+228+4212+4214+5216+9z18+622O+9z22+8224+9226+
6228+9z30+5232+4z34+4236+2z40+z48
(1-z%) (1-2%) (1-212) (1-21?) (1-2%0)
8 9 10 18
d=28 14z 42 +z" +z

(1-22) (1-2) (1-2%) (1-2°) (1-2%) (1-2")




445284421941721 24202144 4721046121 849722041202 2%+

22%41802264223228424123042542324 2542344241204
12°84+1892%041652%2+1202 4449724 46128+47,°04+202°%+
:54+4256+5z58+262+z66

(1-zY) (1-28) (1-219) (1-2'%) (1-2'2) (1-2'%) (1-21©)

ZZ6+4z8+4zg+7zlo+8211+15212+15213+20214+27215+29zl6+
25
+

17 4 402184+4421%94+4722045522 14525224 57,2345622 44572
:26+55227+47228+44229+4Oz30+35231+29232+27233+20234+

35 36 37 38 39 40 42 48
+4z +z

27 +15z7 "+8z +7z "+4z +2z

22y (1-2%) (1-2%) (1-2%) (1-2%) (1-22) (1-210) (1-21%)

18+745z20+

32+

z4+1Oz8+12zlo+57z12+95214+233zl6+394z

732224192522%44281422%4413922%456692°0+ 76642
0 42 44

21z34+12390236414953238+17692z4 +20204z +22537z '+

1782264257462484264132°04264132°24+257462° 242437820+

5372°84202042°0+176922°2+149532°%+123902°0%+98212%8+

s42704566922+4139z2  4+2814z 419252 8+1173250474528%4

4284+233286+95288+57290+12292+10294+298+z102

8

-z4)(1—z )(1—210)(1—212)(1—212)(1—214)(1—216)(1—218)
220) '

z3+z4+3z6+5z7+728+1129+21z10+25211+40212+55213+75214+

21541302 6415621 7+104218+22821%4267220 4294221 4330222+

5223436422%436522°+36 42204345227 +33022842042 2%+

7z30+228231+194232+156z33+130234+96235+75236+55237+

39 40 41 42+5243+3244+z46+z47 250

z38+252 +21z "+1lz "+7z +

22y (1-2%) (1-27) (1-2°) (1-2%) (1-25%) (1-2") (1-2%) (1-2%)
11
z )




16 18 20

2+3402%4916210+1913218+41152%%+

:4+1928+32210+156z1

11222+14544224+25118226+42489228+68114z3o+106498232+

16972°%42339712°043314122°5+45887827 04617966222+

15432%%410476762%6+13211552*8416207602°C+ 197285122+
110552°%427284392°0+31208932° 243509075200+ 38760562° 2+
1021020%4+44962062°6+47231832°%+48798362 C+4960463z2 2+
50463z 4448798362 °+4723183z 0+44962062°0+421021025%+

1605628%+3500075250+3120893258+2728439220+23410552° %+
728512° 241629760z

6,13211552°8+10476762°%+8145432 0%+
10662 0%+458878219043314122198423397121 1%+15069721 124
54982 1446811421 104424802 1842511821204 1454421224

11212%441152126419132128491621304 34021324 15621 3%

:136+192138+Zl42+2146

-24)(1—28)(1-210)(1—212)(1—212)(1—214)(1—216)(1—218)

229y (1-222) (1-524)

z4+526+3z7+18z8+22z9+55210+77z11+158z12+227z13+

5214457921%400821%+12862 1 +19042 8426092 2+36552°

55221 46502222+8386223+10800224+1348022°+167652 20+

34222 14+24480228+288722224337482°0+387092° 1 +439942° 2+

l74233+54374z34+59258235+63866z36+67854z37+71317238+

358239+7579Oz40+76724241+76724242+75790z43+73958244+

317224678542 %+638662" 49 50

0,

74+59258228+543742%%4491742°%+

394z51+387O9z52+33748z53+28872254+24480z55+20342256+

765257+13480258+10800259+8386z60+6502z61+4865262+

55263+2609z64+1904265+1286266+908267+579z68+396z69+
77, 79
5z "+z "+

7z7o+158271+77z72+55273+22274+18275+3276+

3

-2%) (1-2%) (1-2%) (1-2%) (1-2") (1-28) (1-2°) (1-210)

210)(1_211)(1_212)(1_213)



Zz4+z6+3228+7821 +378212+1O27zl4+3124zl6+7672218+

L76220+4O784222+86197224+170002226+323704228+

;665230+1O29080232+1737391234+2849501236+4530000238+
40 42 44 46
9920z~ +10596388z "+15636688z  +22556344z '+

1859232284441798762°0+601046812° 2+80312694z° H+

1538484250+1364372272°8+1736889632°0+2178040482°%+

123974625 4+328183158256+3946845842°8+4684358612 O+

10274162 2+6352394542 ' 447262301572 0+8203573062 o+
1894836280410107999732824+110294888125%4+11900502852°°+

39884526288+1340258093290+1399218002292+1445037255294+

16376889220+14922847432° 8414922847432 1904

763768892102+14450372552104+1399218002z106+

l0258093le8+12698845262110+11900502852112+

)29488812114+101O799973zl16+9158948362118+

)357306212O+7262301572122+635239454zl24+5489274162126+

34358612128+394684584zl30+3281831582132+269239746z134+

18040482 3641736889632 1 38+13643722721 4041055384842 4%+

3126942144+60104681z146+44179876zl48+318859232150+

5563442152+156366882154+105963882156+70199202158+

300002604284950121624+1737391210%4+10200802 108+

-665216843237042 70417000221 7248610721 "4 +4078421 704

7621 7847672218043124218241027218%437821 86,478,188,

Z'190_*_2192-'_22194_"_2198

0

8

16y (1,18,

24y (1228 (1219 (1-21%) (1-21%) (1-2'%) (1-z
229y (12222 (1-2%%) (1-2°%) (1-228)




10 11 12+

a=16  1+zo+z 422482541127 +3028+45927 411221042042 143802
16 17 18

655213+1146zl4+1896215+3067z +4823z" +7477z +11167z1

16506z20+23764221+33593z22+46576223+63588224+85049225+

1122732204+1456682° /+186298228423477322242920162°%%

357883231+433493z32+518058233+611720234+713572z35+

8229972°049377422° +10572892°0+1178403z° 241299472z O+

1417560241 +1530508242+16345762%3+17286462 4+ 18088082+

1873856246+1921520247+1951002248+196039Oz4g+1951002250+

1921520251+1873856252+1808808z53+1728646254+1634576z55+

1530508256+1417560257+1299472258+1178403259+1057289z6o+

937742261+822997z62+713572z63+611720264+

5180582°°+4334932°643578832°742920162°8+2347732°%+

18629827O+145668271+112273272+85049z73+63588274+

465762 2+33593z 2423764z +16506z C+11167z  +74772°0+

4823281+3O67282+1896283+1146284+655285+389286+204287+

112z88+59z89+30z90+11z91+8z92+2293+z94+295+z98

%

(1-22) (1-2%) (1-2") (1-22) (1-2%) (1-27) (1-2") (1-2%) (1-2°)
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REMARKS.

(i) The series Pd(z) for d £ 10 and d = 12 appear in [4]. They agree with
the contents of the table. Results for d < 12 are also available in
[1,2], but we have not compared thém with ours. The expressions of
Pd(z) for 13 < d £ 16 seem to be new.

(ii) The expression given for P.(z) in the appendix has the property that

d
the numerator and denominator are not simultaneously divisible by a

4

polynomial of the form (1—zm)/(1—z ) (£ divisor of m) for m such that
1—zm occurs as an explicitly given factor in the denominator. The re-

presentative form however is easily obtained from the given one.
REFERENCES
_ Vv , , - , ,
(1] JARUSEK, J., A generating function for the number of invariants of a

binary form of the 1llth order in Petr's normal form, Rozpravy II,

v Vv
Tridy Ceské. Akad. 57, no. 8, pp. 17, (1947).




2] Pt
[3] s
[4] s

., On generating functions for the number of invariants belong-
1g to one fundamental binary form, Rozpravy II, Tzidy éeské

tad. 56, no. 5, pp. 23, (1946).

sneralization of results on the generating function giving the
umber of invariants for a binary form of a given degree, Rozpravy
L, Tgidy éeské Akad. 56, no. 8, pp. 22, (1946).

n the generating function in normal form for the number of in-
ariants of a binary form of degree 12, Rozpravy II, T¥idy geské.
kad. 56, no. 10, pp. 16, (1946).

n the generating functions for the number of invariants belong-
ng to a system of two binary forms, Rozpravy II, Txidy éeské.

kad. 56, no. 14, pp. 15, (1946).
R, T.A., On the invariant theory of Sﬂz, preprint.

ER, J.J., The Collected Mathematical Papers of J.J. Sylvester,
ambridge Univ. Press 1909, vol. III, pp. 283-311, 489-508.







H J=0
ERATOR:

(o]
OMINATOR:
12)

*%T4E POINCARL SFERIES FNk Da2xkkkk:
ERATOR:

0

OMINATOR:

2)

i3 J =0
IERATOR ¢

G
IOMINATOR:
24)(1=22)

3 NEDS
fERATORS
2
IOMINATOR:
=12)(1=14)

kxkTHE POINCARE SERIES FOR Dm3dkskok:
1ERATOR:

ro

NOMINATOR 3

~74)

vs J=0
1ERATOR:

10

NOMINATOR:
=21)(1=23)(1=-22)

45 Je=l
MERATOR:

71

NOMINATOR:
=71)(1=22)(1=13)

*%xTHE POINCARE SERIES FOR Dmbkkkk*:
MERATOR?

0

NOMINATOR:

=22)(1=13)

53 J =0

MERATOR:
10+4172+474+526+4778+4210+3212
NOMINATOR: .
=74)(1=26)(1=258)(1=22)




AviA LA

Q27 T+4922G+22212+40272TH+8T1769+49T258+9TZE0T+2TZE6+0TZRB+EI09+497IPE+HIGT+2126+
$Y0LVAIWNN
T=r {L=0

s YL aTIes YALLATTI FTALAT TAULAT TALIAY T

(GZ=T)(HZ2=T)(EZ=T)(27=T)(2Z=T)

AsuMAtwL T ALY A

(HZ=T)(EZ=T)(2Z=T)(22=T)(TZI=-T)
$Y0LVNIWON3Q

€71+

$EULVYIWNN

s Cn_n

s A0LVIAWNN
=l £{9=Q

(PZ=TI(SZ=T)(HT-TI(T1Z=T)(22-T)

aNA L WA THIAMA A

(82=T1)(9Z=T)(4%Z=1)
td0LYNIWON3Q

TTITAATITT_ATT L



699+ HE7065942€786H6+0E2G6E0T+822249L 1T+9221€G62T+%2ZTT%21+2279€9TT+02ZT0T0T+812L428+4912Z0919+4T7092%+2T176292+CTZ26HT+870L9+49796G2+9ZL9+27 1T+

11

$A0LVIIWNN
T=r f6=C

(2Z=T)(QTZ=T)(HTZ=T)(HZ=T)(0TZ=T)(BZ=T)(2Z=T)(41=T)

SUOLVNIWANIQ
BHZTT+94HIEC+HH208T+24978EH+0HZE6R+BEZETST+

GEITHES+HEZH H2E +2C7GECH+0ETZLLOG+B22ELLC+9272609+%275UT9+422708GG6+022T120G+8TZ76605+4G17%9TE+HT7€222+2TZTGHT+CT178T8+487Z9TH+9709T+H76%+279+07 T+

SHOLVYIWAN
Csr fo=0Q

(LZ=T)(GZ=T)(HZ=T)(EI=T)(EZ=T)(2Z=T)(221~-T)
td0LVYNIWONIQO
LIZT=GTZT4%TZT42TZT1=TT121=97T+G62T+€2T1=22T7=-0ZT+
LR TVER A FTA

ShkxkkB8ed W04 SITYIS JYVINIOD FHLkkkokw

(SZ=T)(HZ-T)I(EZ=-T)(2Z2=T)(EZ=T)(2Z=T)(TZ=T)
YO LVNIWON3IAQ

977+

$ a0 LYY IWNN

€=l {9=C

(EZ=T)(G7=T)(2Z=T)(EZ=T)(TZ=T)(TZ=T)(TZ=T)

$d01VNIWON3Q

CQIT+HTT+E€2T+211+

. 301 VIIWNN
2= fy=Q

s i w4 ma wiscm o TA4L . wmAiawr w4 mm wrava v

(2Z=T)(LZI=-TI(EZ=T)(GI=T)(TZ2=T)I(F Z=T ) (TZ=T)
SYULYNIWONIC
CTL2+4TTZE+0T2G+67G+826+4L 264976497 L+51L+E2H+21E+07T+
SANLVYIWNN

o=r £g=0

(21Z2=-T)(O0TZ=T)(BZ=T)(G7=T)(H1-T)

t¥Y0LYNTWON3Q
2€2T+49271=49272+42221=0276+3122+GT79+5T122+¢T7726+401721=022+97T1=071+
$AGLVAIWNN

skwrkxls0 Y0J SITYIS IYVONIOD IHL koksoksk

(BZ2=TI(9Z=T)(H7=T)(GZ=T)($Z=T)(22=T)
:d0LVYNIWON3Q

2121+

sADLVYIUNN

€=l fL=Q

(0TZ-T)(8Z=T)(2Z-T)(%Z=T)(4Z=T)(22=T)



12

ITLT+
2U0LVYIWNN
Hef ‘0T =0

(LZ7=TIE7=T)(FZ=T)I(2Z=TI(EZ=T)I(TZ=TIEZ=T)(TZ=T) (1Z=T)
tYO0LYNIWONIQ

CTZT+TT2240TLT+6224822+L1€+9724G6724E7T+

13 0LvdIkNN

€= 01=0

(3Z=T)(Lz=T)(QZ=TI(GZ=T)(HZ=T) (TZ=-T)(2Z=T)(cZ=T)(TZ~T)

1 Y0 LYNIWON4Q
0ZIT+617G+8TZ8+LTZI6T+9TZ62+GTZ29+HT122G+E1Z69+2T22L+TT708+40TZLL+6THL+5709+L225+91GE+5292+49Z0T+E26+4272+171+
$A0 LV IWNN

2=l {0T=Q

(€2=T)(2Z=T)(LZ=TI(EZ=T NG Z=T (T Z=T)(EZ=T) (TZ=T) (TZ=T)

$Y0LVYNIWON3Q
122T+0222+6T7648T20T4LT26249T2245+GT200+4T7EL+ET20642TL06+TT1Z40T+0TZEOT+62B6+8ZEA+LICL+G25G+GIAE+HTG2+ELGT+229+4T1E+
1 Y01l VHIWNN

T=r ‘0T=0

(2Z=T)(62=1)(87=T) (LZ=T)(QZ=T)(TZ=T)(HZ=T)(FZ~T)(22=1)
:YOLYNIWONIQ

UEZH+ 62764622, 2+L21E5+G2TH0T+52269T+922LL2+€C106€+227956+T12750L +
022182+6T2020T+6TZ0LTT+L1ZL52T+9T202€T+5TZ5IET+9T2962T+ETZLETT+2T22INT+TIZGER+UTZALG+6Z0TS+G22LE+LTHH2+97TOT+G7RE+HI0G+ETT24226+T2T+07T+
$301VY 3NN

. ' o=f 01=0

(9TZ=T)(HTZ=T)(2TZ=T) (0T Z=T)(B8Z=T)(92=T) (4%1=T)

+JOLYNIWONIQ

09ZT+9G62T1+%62T=2626+0G7€E+8%78T+
0¢Nmn¢¢¢N¢¢§N¢~m¢+oe~mm+meo~¢om~mm~¢¢m~>cﬂ+mmN~¢ﬁ+omNoHH+wm~h¢ﬂ+o~Nno~+¢NNNNH+NNNo~+omN~w+m~Nm¢+caN¢¢+¢~qu+maNma+caNm+m~m+o-l¢~a¢c~a+
s¥0LVYIKAN

thkkkabs0 A0S 3ITYIS IUVINIOD FIHLsowkkr

(0TZ=T)(8Z=T)(SZ=T)(HZI=T)(8Z=T)(92=1)(4HZ=-T)(22=T1)
td0LVYNIWON3Q

0271+

tY0LVYLEWNN

b= f6=Q

(K 7=TVINT7=T (A2 =T I 27=T)(HZ=T)(2Z2=T)(HZ=T)(22=T)

(5T2=-1)(2T7-T)(2Z~T)(32=T)(97=T)(HZI=T)(HI=T)(22=T)

SHLLYNIWONIC

0
¢N¢+mm~mm+umNaoﬁ+¢m~Nom+mm~om¢+0m~mam+mm~m¢aa+o-oo¢a+¢m~¢mhn+NNNNAo~+ONNNmm~+maNomhﬁ+0-ﬁﬁ¢ﬁ¢¢ﬁ~0mo~+NANo~#+0-m¢¢+m~¢ﬂm¢o~vm+¢N0m¢mNm+
tY0LVAIWAN

2=l £6=0

.oﬁNIAV.NNIAvANANIAVAOHulav.m~|Hv~ON|HVA¢NlavaN|HV




Q6ZT1+2672T1+06ZT-8820T+982TT+962064+28266+ CRZ222+6LIFEE+OLICOO+HLT TGO+
NhNomma+0hN¢mHN*WONmmnm+on~Ow0¢+¢oNo~mm+mo~mmoo+oc~oamm+mmmm¢¢0+0mNom0aﬁ+¢m~¢0wa~¢~m~¢oomH*om~04mMA+m¢NNmmma#0¢~0amma+¢¢~¢oom-N¢N¢omaa+
0¢~omoﬁﬂ¢mm~m¢¢o+om~o~mm¢¢mNmmoo+mmNOHmm+om~emo¢+mmNmmam+@~u¢ma~+¢mNOmmﬁ+NN~Hmo‘0m~ooo+maNomm+0ﬂNmmm¢¢ﬁNmm+NﬁNmm+oANﬁﬂ+oNaﬁ+0Nul¢N4+oNA+

$¥01VEIWNN

ChaaaaTTan NN CATUIC ANVAMTNA TH stk de et

$ Y0 LVY IWNN
G=f f{11=0

(Y1Z=T)(H2=T) (OTZ=T) (B3Z=T)(2Z=T)(H2Z=T)(3Z=T) (24=T) (¥2Z=T)(2Z~T)

$¥0LVNIWONIQ
c¢Na+mMNm+om~Nﬁ+¢m~0N+NmNom+om~¢m+mmu¢n+omN¢@+¢NNho+mmN0m+cm~¢m+mﬁN~©+oﬁNcn+¢AN»N+N~N0d+oawo+mNm+
$A0LVIIWNN

Hul f1T=0

(9TZ=-T) (HTZ2=T)(2T7=-1)(2Z=TI(B82=TI(9Z=T) (H2=T)(9Z=T) (HZ=T)(2I~T)

t¥0LYNTWONTQ

coNﬁ»wmwma+om-w¢:mNmmm+NmN0¢o+omNm¢am+m¢~mmm¢+0¢~¢mmw+¢¢~m0¢aa+w¢~mhmoH+O¢Nmaomm+mm~m¢th+
Omthmmm+¢MNm¢amm+mm~dmomm+omNhQNNM¢mm~mm0mm+om~00mﬁm+¢mNmmmo~+NN~mamom+0m~oomma*wa~0m¢9a¢ca~ocmo+¢amoonm+~a~m0ma+0a~0hh+n~mnm+0~a@o¢~0+
AN L YAIWNN

) 8GZT1+499ZLET1+497689+4297806
N+oo~hmmo+mmNMﬁoma¢cm~mm0Am+¢m~ommou+NnNﬁmoao+om~c¢¢mm~+m¢~ammmo~+@¢Nmhchmw+¢¢~Nﬁmmmm*m¢Noommmm+0¢Nmm0mm¢+mmeomxw¢+om~m0m>o¢+¢mNm0moo¢+
Nm~m~mmh¢+om~hmmmm¢+w->ocohm¢om~00¢mﬁm+¢m~owﬂﬁ¢m+mm~mmmmma+0m~0ﬁ00m~+ma~od«om+oﬁmoemmm+¢awmoomm+-~¢:~¢a+0ﬁNahoo+mNNnHN+o~00m+¢~¢o+NNw+

. t 30 LVAANNN
=1 £11=0

(02Z=T)(2Z=T)(Q1Z=T)(4TZ=T)($Z=T)(OTZ=T) (87 =T)(22=T) (4Z=T)(2Z~T)
$J0LYNIWON3IQ
CLIT+897L2+997ZT62+997L2TT+297996¢€+

(2Z=-T)(022=T)(BTZ=T)(9TZ=T)(HTZ=T)(2TZ=T)(CTZ=T)(R7=TI(GZ=T) (% i~T)

1 YO0LYNIWONIQ

G6102+967LLT+26I500T+0672T6E+63749L22T+98726T28+45879T9hL+282¢€T2HGT+082TLG€E62+811
u.noanro~qsuabonor\qnarv:nu+w\u\:amaom+0hN0wanmm+a0~hm¢mm0m+oothmmmﬂm+¢onmomomo+mo~oaomoamoooncNh¢oo+mmNm¢oamHaq+omNmmm~oemH+¢mN0hum

(6Z=T)(8Z=T)I(LI=TI(97=T)(GZ=T)(HZ=-T)I(EZ=T)(27=-T)(2Z-T)

t¥0LYNIWON3Q
mm~almmma+~m~ﬂ+oNNmthN~Nlom~mlmm~¢lmmNolmmNﬁ¢H-AIQANmImAN¢+NAN¢IoHNm¢¢ﬁ~a+m~N4|NHNn+cH~¢+o~u+m~m+cwm+m~alvNalo~A+

tY0LVIIWNN
, tkkkkx0T=0Q YC4 SITY3IS TYVOINIOd IHLlkkkkk

PR TN TN I AT TN CT e TV D2 T e TV L e 7T VU C7 TV U 27TV (T 7=T)



b6 E+98 20 TLTLBOHSH+H82G06995G2TG6+2872E069ETR9G+08769286998T9+8L7€09%200299+9L28226L4%2G6G+HLTTLT82E66TL+2LIE6G20L9TEL+CLIOHGSCOHTTEL+89ZHLE
CLZHETL+49G728E02L6€69+%92666LTL6869+25200LC6G006TG+097455682TI%96+R52€66€6TT806+G62GTTI9ESEHH+95222L0LBECOE+26761500292€E+06GZLTICTRRLLZ+BY
7I0TER I h1774Q07EQC AATE ZRT4hh 7 TATTAEAZHhT4+2572E0266496NT+097 TTOEEGBTIB+8E26 THLE6E06G6+9EZS0EHNLZ2Y+HETTIZ0OLR06Z42ELEGRUBHEOT+CEZEEGTCEH2T+827S

(TT2=(6Z=TI(8Z=T)(LZ=T)(9Z=T)I(GZ=-TI(GZ=T)(H Z=T)(EZ=-T)(22~T)(27=T)
tdDLIVYNIWENIC

692 T=LHZT+GH7T=EH22=29L =191 h=0hTh=6€20T=8EZ0T=LELGT=9EZ 02=GEL52=HEI92=EELIGE~CELGE~TEZBE~0ETLE-6CLBE~BCLE
NthNONIQNNmﬂlmm~ol¢-0¢mmNmﬁ+mNN0m+ANN@N¢ONNwm§Oa~hm+mA~®m+~ﬂwmm+oawmm¢m~No~+¢ﬂNmm¢ma~0~¢-~m~+ﬂa~0ﬁ¢0ﬁ~OA4ON¢+mN¢+NN¢+c~m+¢~A+N~a|ONH+

0L VYIWNN
tkkkk %2120 Y04 SITYIS JAUVONIOD IHLlskdkkkk

i e iATm emis,m waas o TAA,T AL TN T_TANLILT_TANLEC T T NI TT TN TTITY

(HZ=T)(LZ=T)(EZ=TI(SZ=T)(RZ=T)(EZ=T)(TZ=1) (CZ=T)(EZ~T)(TZ=T)(TZ=T)
Y01V NIWON3Q
HTZT+ET22+42TZT+TT12240T72+467€48 12411724621+

DRI N AV EWE o VY

1221402294612 8+3TZ6T+LT1762+9T2249+6T226+9T769+ET22L+2TZ0R+TTZLL+0TTIHL+6709+8225+4L76E+92924575T+w764E72+42114

a0l V¥aWNN

€=l £21=0
sem wN M wAImm T ALLT YN L LT PN ST _TANLTT T ANIC T YN T T TN T TN T T AT
=l $21=0

(TTZ=-TI(27-TI(67=T)(32=-T)(LZ=T)(GZ=T)(TZ=T) (HZ=TI(EZ=1)(2Z=-T) (TI=T)
tJULYNIWONIC

TLITAALICLLCT I ILOCTITOAIC)ITNAZAQCTHI7HaCECTH

(2Z=T)(TTZ=TI(GL=T)(EZ=T) (HZ=TI(27=TI(TZ=T)(62=-T)(22z=T)(T2=T)(12=T)
$W0LVNIWON3Q
§229+227TT4927€2+G21€9+4927LTT+€2296T+2271G962+1

M m AN LR TRL A L AT LA L TAT A AT AL AT T AN TATAr IOATALTOCACT AT A?TATATTITANT T



15

»NoNNmaowow+ooN¢momme*mmNﬁcammoa+cm-mn>o¢a¢¢mNNmooom~¢~m~m0m0m0ﬂ+0m~mw¢mow+wenhhmhmb¢0¢thmnmm¢¢¢~m@hmo¢+w¢Nn¢romm+o¢NHmm~o~+mmN~m0aoa
+om~mmnomn¢¢m~oHm¢o+mm~ﬁm¢mo§cm~nﬂoH¢¢mm~>oo»~¢o-~0mma¢:m~o-o+~NNmHm:+0m~m~om+ma~mo-+oaNawh+¢ﬁNmoa+ua~m¢ﬁ+o-Hﬁ+®-~+oN~|¢N~+NNﬁ|aN~+
0LV IIWNN

thkakk€ET=C Y04 SZIYTS FAYVONIOD Fhlekxx

(HTZ=T)(2TZ=T)(0TZ=T)(82Z=T)(9Z=T) (4 Z=T)(2TZ2=T)(CTZ=-T)(8Z=T)(9Z=T)(»ZI=T)(2Z=T)
tYOLVYNIWONI O

2911+

A0 LVIIWNN

9= feT=0

(9TZ=T) ($TZ=T)(H7=T) (OTZ=T) (8Z=T)(2Z=T) (»Z=T)(OTZ=T)(82-T)(2Z=T) (%Z=T)(22~T)

: 30 LYNTWON30

0971486 2L+9G2ET+9G678E+261TL+06Th
NH+m¢~HoaoncummN+¢¢~ocm+N¢th¢+0¢~mmm+mmmcmo+om~mma+¢mNo¢o+mmNHom+omNmmm+wmwmm¢+omNh¢m+¢NNm¢u+NNNoh4+0NN494+mANmm+04~m~¢¢ANmA¢NANN+uHNa+
$ U0 LYY 3WNN

muﬂ mmﬂno

(8TZ=T)(9TZ-T)(HT2=T)(2TZ-T)(2Z=T)(BZ=TI(GZ=T)(HI=T)(8Z=T)(97=T) (%Z=T) (27=~1)

sd0LVNIWON3IA

287T+08262+6L206T1+492269G+%.26TT2+42220896+0L20692T+8G2261924997Z%98L49+497.8608+29
wamh~m+ooN¢mmwwA+wm~oommom+om-m¢omm¢¢mNhos¢¢¢+mmNmmoo¢m+3mNmmmwmoom¢Nmommo~¢o¢~NmHon~+¢¢~NHomwh+N¢N-mONN+0¢Nm0mh¢h+wm~onnomo+omNOHomﬂ
o«¢m~mooﬁmm¢mm~000m~¢+omthowmm+mmwm¢¢n¢~+omNmom¢hd+¢mNn¢00ﬁH+NNN¢¢NMN+uN~¢ﬁmm¢+me¢nmmm+caNwo~aa+¢aNmoo¢¢N«NowhH+O~No0m+mumaa+on4¢¢N«¢
Y0 LVASKHAN

b= € 1=0

(027=-T)(STZ=T)(9TZ=T)(2i=TI(2TZ=-T)(NTZ=T)(BZ=TI(9Z=T) (% Z=T)(97=T)(4Z=T)(27~T)

tY0LVNIWONIG

. 262E+067HL+88216949879EHE+HRIBO0ET+282LE56€+408488600T+8
hNONAhNN»@NNQO@Qm¢+¢FNammqmm+-~¢NNNOMH+ONN¢m0mﬁNN+wo~thmNmMonoNooo¢¢~¢+¢o~m0m¢c¢c+NoN00mn¢¢m+oo~oﬁdo~00a+mm~omomomma+omNom¢mmomﬁ+¢m~ma
mmmOha+mmNNONNOOmH+omNm¢mm~wOA+m¢~ammmOmcm+0¢Noﬂho¢moN¢¢¢NOMNOm00ﬁ+N¢N®m¢om¢mﬂ+o¢waDHNhoa+mmN¢oaw¢h¢ﬁ+omNooMN¢nma+qmNHNNN@NOH+NmNnooomA
m+om~mmmoomo¢wNNooo¢Nm¢+c~Noo¢Omﬁm+¢N~0Mommcw¢NNNNONﬁOMA+ONNHNNOOh+w~N¢Hmoﬁ¢+oﬁ~mmmmom+¢ﬁNHmOOm+NHNmom¢m+0ﬁNomoaa+mNmmhm+oN00¢+¢~mm+NN~+
) S0 IVIIWNN

g=r fET=0

(222=-1)(02Z=T)(22=T)(9TZ=T) (HTL=T) (%Z=T)(OTZ=T)(BZ=T)(2Z-T)(HZ=T) (¥7=T)(2Z~-T)

tSULVYNIWONIQ

26292+062TE9+962LT62+967€262T+%678L6TH+287%56TTT+087250€G2+RLZITOEOTS+9
hNmmommoo«wNOnmnwmﬂ+thomh¢0mm+sﬁN@ﬁnwmhm+mouom0h¢mm+aoNuomnONN¢¢o~Ommﬂhmo+mmNmm~uOAN~+ooNno¢m0h¢a+mmth¢-mhﬂ+omNomamHﬁ0N+¢mNNomom¢~m¢N
mNmooﬁmm¢~+0m~ommm¢cmm¢m¢~h¢mmﬁm0N+0¢N¢mcnnmom+¢¢~0m@Ommmm+m¢NhaoomH¢N+0¢N00mm0HmN+mm~Ammmmm0H+omNomhoamha+¢mNwmhmo¢¢a+mmNnomNAmﬂa*omNON
omomo+mm~hom¢oo>+oNNmmmmmam+¢m~aOhmomm+m-0hm~xmm+¢-maaoo¢~+maNNOmh~m+¢aN¢¢N¢~¢+¢HNO¢~Nmm+~ANoonooa+3a~mmMNM¢mNOmOAH§o~0m¢N+¢NmNm+mNoa+
2 0L VIIWNN

Zs=f ‘€T1=0

(922=T)(22=T)(022=T)(8TZ=T)(9TZ=T)(HT1Z=TI(ZTZ=TI(OTZ=T) (8Z=T)(92=T) (H¥Z=T)(227-T)

. tY0LVYNIWCNTQ

22TIT+02T7HC+BTTTEOL+STTZLG95+HTTZLEYLTHE
aa~m00a0a+oﬂaNoowﬁﬁm+m0a~00h-w+ooﬁ~o~0amoa+¢oﬂNsomﬂma¢*NoA~mcmmmaw+ooﬁ~ﬁomo¢o¢~¢m0NHmammomN+00NmmomOhm¢+¢m~0Homm~No+NONnNNONNAOH+oonm¢
Nm0h¢n+mm~homommoow+ow~m¢o¢¢comm+¢mdewﬁmoocm+mm~m0¢@mn~h¢¢0m~cnowcbawm+mbNo~oamNhﬁF+ONNﬂmmmNmamm+¢-moamwa~m0+MNNOMﬂmHaoaaa40hNNm¢nmaq¢
uu+L0waamOﬁv~¢ma+oo~000¢mwam¢ﬁ+¢0thmmmmoo¢H¢NcN0homNUONmH+oc-m@m&mmﬁmﬂ+mmNmﬂNN0¢cm¢a+0mNcooowﬂmm¢a+¢m~omm¢mmmmmﬁ+NmNN000300mNa+OmNn0¢o

(22=T) (%2Z=T1)(22Z=T)(02Z=T)(8T1Z2=T)(9TZ=T)(HTZ=T)(2TZ=T)(OTL=T)(BZ=T)(GZ=T) (H¥ZI=T)

+d0LVYNIWON3IQ

NYTZEE+BETIOYH+9ETIE2EE+HETZSTOOTH2ETIU6CLI+VETIL62612+R2TZ06
n:vo'ovaun::)nnq+:M-mo:00nm+mmﬂNhh000¢h+0N-mm¢omh¢a+wAaNmooamNhN+oAﬁ~0Nmmmow¢+¢~4Nom00hmom+~AANomN¢0N0mﬂ+naa~oam0m~oom+moﬂNamHooooow+o



16

cACLYNIWNNIQ
1221+
sY0LVYINWNN
G=f f9TeQ

(6Z=T)(H2=T)(LZ=-TI(ELZ=TI (G 2=T)(2Z=T)(EZ=TI(TZ=TI(GZ=T)(27=TI(EZ=TI(TZ=-T)(T2=T)
$Y0LVNIWONIQ
922T4+2242+TL7€+027G+€TZH9 48 T2G4LTZG+CTIL+ST2L+HTIL+ETZG42T2G+TT2240T72+622+671+
301V 3IWNN

Gul £491=0

(OTZ=T)(EZ=T)(BZ=T) (L Z=T)(2Z=T)(SZ=T)(H7=T)(TZ=T)(2Z=T)(HZ=T)(TZ=T)(2Z=T)(12=T)

SYOLYNIWCN20

CEZT+TEZC+0E22T+627T2+6218%+4L270L+9271G2T+6216

T +HCZ992+E22862+22 7L BE+T2252¢H+UCILULS+6T2HTG+3TTIY9G+LTZ762G+0TIGEG+STTIN0Y+HTI2EN+ETZOYE+2T12262+ TTZ%02+0TIT9T+6286+6766+L72€+G7C2+5 7944 7€+
. U0 LVYzWAN

LA £hTa(

(TTZ=T)(SZ=TI(6Z=TI(2Z=T) (L Z=-T)(EZ=TI(SZ=TI(TZ=T ) (EZ=TI(TZ=T)(EZ=T)(TZ=T) (T Z=T)

U0 LVNIWONIA

SELG+HEIGT+ERTI2G+2EZTTT+TEINEC+NELL 04 6210L9+827T00T+L278EYT+92L4%926T+62206492+449272H0C+€222T9€+2222CTH+124

WEGH402ZOUBH+OTTOGOY+BTLITECY +LTZH LY 4G TIECH Y+ G TTLO6E+HTTIONE+ETIL062+2T72LE2Z+TTZEDGT+0TZHTET+67LTO+S7E65+L I9GE+92H6T+5796+4..6+€22T+2 26+
a0 LlVAIWNN

muﬂ m¢a-c

(CTZ=D)(TTZ=T)(EZ=T)(6Z=T)(EZ=TMLZ=TI(GZI=TI(TZ=T)(H7=TI(EZ=TI(22=-TI(22=T) (T 2=T)

Y0 LYNIWON3Q

CGZH+TG2EE+0G722T+06Y91L6E+89.686+LHI0E22+4942L

Yhh+GHLTO2E+ 9 2GBTYT+EHIBITCC+2HIGGLGE+THLHG0ES+0HZIDTHGL+6EZH6GEQT+BEZGLOLET+LEZOTLLLTI+9EZG(9222+6EZ6T6TLZ4HETVIHEZE+EELHECGLE+2ZELHEGIZY
+1EZ26LELY+0EZ53225T6462265L 946482723 G99G+L2T€2L6L5+9220492RLG+5218LEG95+922926095+€27L26906+221T09%99+T2ZLE69TH+C22C6EG9C+6TITOTETE+QT TS
OT9C+LT76BEETC+9TZH Y I6GT+GTZGCGOET+HTZEIVL E+ETZICLGUL+CTTEETOY+TTINGOCE+VTZGH0T2+679E82T+PT0TEL+LZ926E+07T06T+676498+%/2TE+E2201+2202+T7¢€+
SUOLVAIWNN

- PR

€62T+2GZELBOTLT+TS289B5EC2+052LE08932+691€6253E+897696GGEH+LHTETLO%2G+9%703L96T9+59Z€9%202L+54%2G4%69€28+EH29F6892642%26896G20T+TH7LTLEDZ
TT+06225T12%02T+6€20LT06L2T+RBEZGE0S0EET+LEZTSE089ET+9E2020L98ET+GEZG95 TGHE T49EZEEGHEIET+EELEHIGELET+2EZ6% 98602 T+ TEZOEYBLETT+0EZLTHGLOTT+6
CLOTO6CTOT+85CZE02E2TO+L2268LLR0B+92ZGC2LG0L+52T%68G50G+%2209€E0TTS+E220609€E2942220L6849%€4T12720249GL¢+022T2896T2+6T266TEG9T+8TZHE00H2T+LT128
E8L06+9T758585G+5T 2126069 +9 1248 TH0E+ET2€GGH6T+2T252€G2T+TTZTTRGL+CTZG66EY+6206TH2+A20L52T+LIL%09+97LTL2+578L0T+HZ06E+ETETT+2282+T2€+02T+

(%2Z=T)(227=T)I(C2Z=T)(BTZ=T)I(9TZ=T)(HTZ=T)(2TZ=T)(2TZ=T)(QTZ=T)(BZ=T)(2Z=T)

tY0LVNIWON3QO

HHTIT+2HTIT=09T22+8E TZ2~GETZ IR+ HETZTT+2ETZGHT+0CTZGET+482T2124+92 122611 +52T2€262+4221281849402T1292L6+8T(226€6T+9TT17L60L2+45TT11L10
TH+2TT.18965+0TTZ9T296+480T1ZG5L6ET+90T2L59T6T+90T7T122L62+20T264L05E+00T2786LEQH+8678LBEBC+O67LLZLEL+Y62E69266+26789€08CT+N62289092T+88726L

IORTAaQCITAYCAQAT AL TACAZAOTA 20 7ITITATINTAAITIAOAALYILN I TATTIOACTI LA TAOAITL S (L 1T T 1 1ML 1D LA 17  AITITI I mAL . AR T rAAI i . ArR S AT T rmm & mmAanans ==



17

00Ti6+861

562496 7EG0E+967509LT+262286TL+0629T6622+4882Z€€4921G+G3Z00ERTHT+5RZTH69€62+42825E56E65+08260G0L95+6L7E9596LGT+9LIES069EH2+HLTBb2CELGE+CL 7282
T2T06+0LZT%%66%L9+892G%9866L8+992ELEY2860T+59289TT2EEE 1+29Z3T129C696T+00ZL25E9496LT+8G269THLY06T+9622TEEELST2+9G621L20€2TL2+261625LGR2ELC+06
Z50GTT152€2+48922680E1922+49%92226645THT12+49%290€E€29L6T+257995G60LLT+0H2E9EGGEHGT+BEZ9HTLLOCET+OEILELLLELOT+YEZLLGEH2GB+2ELBBI62H59+0E7H6L69E8
b+ 8276 6GL2EHE+9224926LL2E2+49222T1L20061+22238202T6+02254949%8T5+08T708€E12L2+491726TOCET+4T28686255+2T2096€02+0T2L8229+RZ9€BYT+9719TH2+47022+226+
A0 LY¥IWNN

€=l f{¢1a@

(922=1)(%27-T)(2Z=T)(02Z=-T)(3T1Z=-T)(QTZ=T)(HTZ=T)(CTZ=T) (CTZ=T)(BZ=T)(97=T)(47=T) (*I=T) (27=T)

301 VYNIWONIQ

PHTZI9G649HT2Z6LET+H%122E6ET+2% 121966840 T26E8ETH+RETZELOEHIT+9ETILGELYS

b+ HETIVE G TEET+2ET2E06E6GL2E+0ETZGEELEOEL+8CTI56922TEGT+92T 26€89T0862+421762L00%L496+22T719L6TH5666+02T26T2H56866T+8TT1706752L2567+49T11221950
66ELE+HTTZ8649L08E6L8G6+2TT2E6G6E8G068+0TT122262€6L56TT+00TZL6%6TERGEIT+90TZESOTLL2568T2+490T229616896482+20TZE82E23EHETE+00T2H6G2EBTOEGH+861Y
€L6LTGEGGG+96I0EL2669699G+467LLGGZEB26EL+4262908E28609606406249289289INEE0T+8BZEE62LOTLYSTT+98752269%9E692T+5R2T29TH9GL2LET+28ILLEHRGGB0HT
087922€9L0TOEGT+842TEHL5986LL51492L426004892T00T+5L26€GL99ETO09T+2L2ERL0L822HL5T+0LT196096L9926T+8979L9T8%BGESHT+9912822LTE6EIET+HQLGEILO
EhELGZT+2926T1296988EHTT+09Z519L0OLIBT2OT+86ZE1b2HS 62L66+49G67LN86GTGehLL+537925GGTTT96G+2622CLB2F696H5+06 2L9L25G21G6495+0%TRG2LLS085CE+9H7T9h
¢m¢m¢ms~¢¢¢Nuo0¢mmhom-+w¢~¢0m00m¢~omﬁ*o¢Noo~hhmoooaa+memwmonOmmmm+0m-0ammhohom+¢m~ﬁmmmmomo~m+mmth¢oomo¢¢~+OmNomNOmH¢mn~+mmNﬁomhaaoﬁo
+9Z70T02TT6T6+%22%09802182422290206GET+02ZEELTEISI+8TZTHLITEOE+91Z6216022T+49TZ2CHG6EH+2TZELCOLET+0TZECLECE+BIYBOTLAGI0EGTT+470G0T+27Th+
WU LVAIWNN

Zmf (6T=0

(6522=T)(2Z=T)(%22=T)(222=T1)(02Z=1)(BT1Z=T)(9T2=T)(HTZ=TI(ZTZ=T)(OTZ=T)(PZ=T)(9Z=T)(HI=T)(27-T)

+JCLVYNIWONAC

0
Na-+mcaNoo+ooHNOm0~§¢oﬁ~om¢oa+moﬁNocmﬂmﬁwQOANmaomnm¢mnANwmonHN+om«Nmmmmo>o+¢mHNthomHOH¢mmﬁN30m~¢¢@¢+nmANNomhm¢NHa+m¢aNﬁowamam¢m4o¢~mm
62ZETOG Y+ TIH0CTESTEO+2HTIZ500602T69T+049T1ZL92E265E62+RETITEH6GGLOBH+GETZTIEOLN0BEL4YETZGGGLL26G22T+2ETI0HEGTEEESBT+CETICONTB $52CL2+48212N
TLTL6GG68€+92T2LETE226E959645921209222849€E9L+22T16GT9CLGLE66+02T2089G06%9T0ET+8TTZEEHIGHGE2LIT+ITTZ96ECUEEYODT2+yTTIIEE6GETHCHTIZ+TTIE LGEY
OTH3TE+ITTZT9GE20068 THE+BOL 2590668596059 +90TZ0%H%66E€953825+50TZE09GHLLBE6OS+20TZ79T9G5608620L9+00TZ2T0€4228225L+486262L092422€¢284967%EH5LY8
16268+56763EL05%61€56+4262TLI6ETZH04%00T+CHZT5662890LEYNT+83ZEHILTI28LULAT+GRZI2HE9LTG62960I+%616EGGRZTGLEBOT+2BIOZECCTILTOGCTI+0RZO6HEHILIEL
TH0T4+6L4GEOLBILOSI00T+GLZLECLLOLGBRY6+HLIEED60TBRbLER+2LIGHTEEZHLLOTE+0L Z86TTBTLTAYYL+8929%3LL68LEOLI+99IECOCETELYELS+HIT06504LL2BLTG+29
20950 8TTTIGH»+092€LTT686LL9LE+BS Z99T 099 DZ6ETE+9676UYELITOELS2+9G792TT2CTHELCP+ 26752 96EHTSTHOT+0GZETZEBEOLGLT+OHIZTINGLEGTL 645426686 TENY

L2 . e i m e e ema~: mAmm Aa~mi Al m AL AR A ARAT AYAT . AT, AAAARTAT LA

(22=T)(822=T)(927=T)(E2=T)(22Z=T)(HZ=T)(GZ=TI(QTZ=T ) (HTZ-T)(HZ=-T)(2Z=T1)(92=T)(2Z=T) (4Z=T)

t dOLVNIWON3IQ

B2LZ96+92TZ076+%21IL96L+422TIHEEEH+02T72268LT+8TTIZ4HE6665+9TTZE9EESGT+9TTIZHESCO6E+2 TTILE6EBLIB+0TTZ0698C2LT+80T75545209
ﬁm+ooﬁwo~m0mm¢u+¢o-mamommmw+m0-mmmmnm0ma+ooﬁNMN@nwOmom*moNth¢ﬁﬂoom+ooN0h¢¢hooo:+¢oNNm¢m¢h0mm+~¢~aoomm¢ooo+oonmAAnnmwm+mmNON¢Nohmoa~+

L e e e e i mm s tm s m i mAm A 4 im . s A AA AN .Ml M. YL A AT AR A AL IFANANT I LT A AN TANLL T

(ETZ=1)(2TZ=T)(T1TZ=T)(CTZ=T)(6Z=T)(57=T)(L72=T)(92=T)(92=T)(GZ~-T)(H2=-T)(22-1)

sYOLVNIWONIA

BLIT+Y
LIT4€L2T=202G+TL2E+0L28T+692T2+4592G64L922L+4992G6GT+6G2602+497GLE+EILE26+29Z9E8+T9ZTETT+09Z569T+652ZHECC+BGZCETE+LGT76209+952TLEGHGGTT6G9+454
TEOFOACLTIRCNATAZET0CI2TAaTEITIABT4NLTIAQI I T4ARTIGOEN7 400 TI0NKE 241 57§ IAGZ4GHTE206246H2GEETE 459 /0GOHE+EHIBGRGE+CHTEEBLE+TH/TEBBE+OHT2E66E+6ETO

(9Z=T)(LZ=TI(9Z=T)(SZ=T) (HZ=TI(EZ=T)(2Z=T)(QZ=-TI(GZ=T) (HZ=T)(EZ=T) (2Z~=T)(TZ=-T)



2006+2G72L0€E9E2T+162L8889GT+05768E06T2+€6919L025L248%2TEOECHE+LH20€2T6TH+99Z0265ECG+5%18E6O%65+4H798G0689+4EH2650TGBL+CH2TBNGLBE+THZ6TAGGLE
+0497298€29CT+6 €2 T6BLOETTI+EEZHIBTS02T+LEITLLIGGET+9CZEOOBNE2T+GE2620CR0ET+HEZOLGBIIETHEEZHIEHLBCT+2ELTHIVGCT+TELTYHLLO6TTI4+CELH622L0ETT+622
6966 160T+82229EE%96+4L2208990L8+4922L9G6CLL+5272920LL9+521926%928G+E2150LG626%+2220T160609+T2Z6GHEEEF+02Z¢€TE992+6TI6HL2802+RT226%¢65T+LT12662
BB TT+912G62LLEIB+GTZIHE20T9+HTZGCOLTH+ET2ETSIL2+cT7EnTILT+TTZG9GL0T+0TZ€ELIL9+6262649E+BL06BLT+L 2909649749 0RE+GT9CS T+ 2625+€ ZESTH2Z9E+T2H+0, T+

PRV W RSICR PRV AN

(B2Z=T)(92Z=T)(4%27=-T1)(227-T)(C2i=T)(RTZ=T)(QTZ=T)(HT12=-T1)(2TZ=T)(2T2=T)(OTZ=T)(QZ=T)(7Z=T)

:30LVNTWONIQ

96TZT1+496T7T=26T1€+40

6T22-88T2YE+98TZHH+%3 1Z9EE+28T12CE9+00TZTEYC+E6LTITHCG+9LT2GEHCET+HLTI69EL2+42L128%858C+0LTZHSTTIT+e3T1Z70562TC+G9TIGTTHLE+H9TL460€6HG69+479T29¢428

AT A ANT 1A 1A IO I TAArT 17 ILIAIIAOr T I, LLAr I A r T TELCLOCCAL DI AT TP LIV LTL AArTILAALATICTAGLTIL Y CATACT AALT SO ANCA A r I AL T I INTY FALC AIALTTI PP YOI ALANLTYILALY

L=l {61=@

(GZ=TI(GIZ=T ) (HTZ=T)(HZ2=-T)(OTZ=T)(8Z2=T)(2Z=T)(HZI=T)(HZ=T)(CTZ2=T) (EZ=T)(Z7=T)(4%2=T)(21~T)
tY0LVNIWONIQ

RO7TA207 JaAaNOTICTA0CICCAOC 1T ] AablT S

(H2=T)(3TZ=T)(OTZ-T)(HTZ=T)(cT2=TH(2ZI=T)(RZI-T)(97=T)(HZ=-TI(2Z=T)(B82=T)(G =T ) (HT1=T)(CZ=T)

Pd0LIYNTWEND D

HP2T428752+408705T+EL769049L26TT2+45L20895+2L20652T+0L726T192+4897993L%+G97L8608+4997
€22L2T1+4292%3€60T+09260€EEG2+3GLTBH0GE+GGLL O +H52EEN0HE+ 257686829+ 057G9CL0L+8HZYGTIEL+9922T624L+99TLLG6LL42HTGOARLNL+0H769CERA+RETZQTINTZTO

ANCICANTIC A CIeNCr FaaICTICAICCANCICRAILZACTI0A0ORITLICTI0MAOT T ALY T REICIATII TRTOPRANI TREOI?ITaCT IZ2NTTTAOTIOACQKL LT IQZ ) TAZT THALLATICTTA07CTA07TS

$MOLYNTWON 3O
BTTZST+GTTZH9L2+5TTZ45%12+2T12229TI+0TTZT19954%+80TZERBEYT+G0TZT846TH+H90TZI9%2LEQOT+20TZLE200EC+NCTZ6ZH80L9+48623EC69N6R+96266893LGT+
HOT6LLIZH924261%9399G0249+062%¢00L6EG+8EZ HECT2HEO+IEZEQOHZHTET +9RIH46LH998L 1428796269 TGEL+0BIENGZTHOCE+RL I08TL962LE49LLHTLR99CCH+HL7R80ERYG0
€542L12626L21609+40L226GL06289+48926L 1200855, +9972€T1G2E86L+992TT9660%E8429731869LT68+4U0ZTBEEGHUSB+867TIGH0CICE+AGTTIBALLBTOL+ RS 2H5B60EREL+267

FALLLALIIOAAr T AT AT ALF A0 ATICrAICT LT FAnL IOLI ALCLCALALLTIOICACDINCLILTITONILANAIANLIALT LA ODIIALCCTIAOCIICTITAOCTRNIC AL ITALCTILATINILGATC? CAQONKT




(6Z=T)(8Z=T)(LZ=T)(92=T)(52Z=T ) (HZ =TI EZ=TI(2Z=-T)I(LZ=TI(9Z=T)(GZ=T)(HZ=T)(EL=T)(2Z=T)(T2~T)
AN LY NIWON3IQA

3221+

AN 1IVATIWNN

I al f0T=n

$¥OLVAIWNN
9af £9T=(Q

(TTZ=T)(0TZ=T)(EZ=T)(8Z=T) (LZ=T)(22=T)(SZ=T)(H7=TI(TZ=T)(2Z=T)I(GZ=T) (HZ=T)(TZ=T)(22~T) ([2Z2=T)

NI YNTLIANTA

G=0 £9T=g

(E2=T)(TIZ=T)(GZ=T)(6Z=TV(2Z=T) (LZ=TI(EZ=TI(SZ=T)(TZ=TI(EZ=TI(TZ=T N T7=~T)(EZ=TI(TZ=T)(TZ=T)
$J0LYNIWONAQ

A m s P r Y LA A, FE TR LR TAC T TETIALIACTIAI O LDIIT NTL 0T TIOCATAI 278 TAY L0272 TNOLZ2472774NCA KT 172TOCICTIT7ZNTH47227 4

(ET2=T)(2T2=T)(TTZ=1)(27-T)(6Z=T) (g Z=T)(LZ=T)(9Z=T)(TZ=T)(9Z=T)(€Z=T)(22=T)(E2=T)(?2=T) (TZ=T)

$AOLYNIWONIG

991469221 +99Z8Y+EG2LIE+29186TT+T9294%2€+0920LLL+6570999T+06Z250EF+L57T5CT9+95261990T+667€8206L1

+HG2ETGEL2+EGITBBG629+2G62€09929+ TG 10EL2€R+0C2T2ECE2L+6529N9EIFIT+BHIGHUSETEHLYTIELLLNBL+IHTOTGITGEHGHIGLBETES+HH7T2HT025+E9Z060EHTO+2H78L22

et i M AAT AT EA . AL T AR, AL L AN, Tr L AL A F A AARTIANAT I CIT AN I AL T T A AC I ACLTLAIT A C I TOTAT AT ALCTICNLLOCZTACCTINICOCZ7TA2CTACKTCCZTATC? HTGCHATTANEGT

(L2=TIET2=T (2 Z=TMTTZ=TI (G =TI (EZ=T) (H =TI (L 2=TI(TZ=T)(G7=-T)(22=TI(T72=T (T Z=T)(TZ=T) (1Z=~T)
SYLLYNIWONIQ
9h 28465 ZEH+HHIELT+EHZEQG+2H7422T+1HITZ292+40H12G605+6E2TE6Q+8EZYTLHT4+LEZEOL22+0ET2LYEE+SETGTEGY+9E7 TLOEG+ECZ6E9TE4+L2ET02E20T

AL AT L Am AL AL Y AL T IA I IAATL AT Y AT LT Al I IT T I ADANDI G AT IT AT iCALTYC T ARDIT Ml RCCTACTINCALCI 2P TAGCTINCT4T 7 HhQMATZ74N77TCHAN2 44T /TTNANRT4QA TIA )

(GT2=T)(27=T)(ETZ=T)(ZTZ=T)(TTZ=TI(0T7=T)(6Z=T)(B8Z=TI(Ts=T)(92=T)(GZ=T) (H7-T)(EZ-T)(22=T)(T1Z~T)

$¥CLVYNIWONIC

GOZT+982ET+E8250T1+292T64+ 180T RT+067THGG+06L22889T+8L76036e+LL2T2T6L+9LT3EH29T+GLIELIETE+HLTIHSTHLGHELIEEHENOT+2L4LL9289T+TLTCLN02L2
+0L26206625+69245C83G699+489ZL608E56+LG7209%€LET+99ZES6LTEET+G9Z8REYREG2+49Z66GEHEGE4EITIIH0HLH+29L %L 8 09GTI+TIZIBYELGBL+09ZLCI¥H980+6G 1866
€06T2T1+06/T2608€8 T+26228LT66LLT+9622092250T2+466722T%2964%2+462985T0RZB2+E522990€HT2E+2626G5T85L0GE+TSZEENGELHAE+UGZIO6TZEUBEY+6HZBLGIBOYLY
485769292 LIG+LYTHEHG22GEC+OHTBL0GE5095+G922€652E6LG+95Z8TO020265+4EH2LH2922865+29TH9969LL06G+THI02ILOECES+08THL4200LLG+6EITGHGBELSG+IELTE
DEHE2EG+LELDG6L29206+9€ZGLTLO069+GEIHORZO9ZEH+HEZLOGTBEHHE+EEIGC6R2TCGE+2EZYH864dGTE+TEZREEIBELLT+OEZEILBGHOH2+622L90B0LGCT+8LTBHO5LGEL
1+42289€E0%95T+9220%EEBEHTT+622669498666+52769€656GL+E222TG69E66+2¢20T1500954+T2ZTGELREYE 4022826 TEHG2+6TIY16529RT+8T7TSEGS0ETHLTITL 6GE06+49
176656609451 292C666E+HT20L26962+EL2596G695T+2T12L9 062641171823 eC+0IZE0%9E2+67R8TLYT+876560L+L226LTE+GZTCOFT+GZELLY+HILTST+E72049+276L+T7TT#




(ST2=T)(ETZ=T)(2TZ=T)(TTZ=T)(OTe=T) (6Z=T)(RZ=T)(LZ=T)(L7=-T)(9Z=T)(97=T)(GZ=T)(HZI-T) (22=T)

TAOLYNTWONIQ
867T+G67T+H5617T+E6

T LML MR L T L AT T AALIAC A LOT LN A0NTI I T A IO IR I AN OTILOC Ar AT FrN AN TAALT L CATNLOT AT OTIONCATOTICTIAALLANT I I LI 2 LI TIATYYIT LAl TAAFrPATLLI I ILAIECI O ICLrCC A 170 P










