TATE COHOMOLOGY OF THE ANTI-INVOLUTION OF THE STEENROD
ALGEBRA
VERSION OF (2008-03-22 07:35)

ROBERT R. BRUNER

ABSTRACT. A MAGMA calculation

1. THE RESULT

This is a calculation by brute force of the Tate cohomology of the cyclic group of order 2 with coefficients
in the mod 2 Steenrod algebra with the canonical involution as the C5 action; the generators are complete
through degree 225 and the relations are complete through degree 200.

There are generators asn_o = &,-1X(&n—1) and agn 1 as found by Crossley and Whitehouse [CW]. (They
called them (more sensibly) a,,—1 and d,,, respectively.) In addition we find generators in degrees

49 : =32+ 17
81 : =64+ 17
97 : =64+ 33

145 : =128 417
161 : =128 433
193 : =128 465
225 : =128 497

Note that the generators of the Tate cohomology do not suffice to generate the fixed points. The first
counterexample to this lies in degree 22, where the norm (1 + x)(£3&4) is fixed but cannot be written in
terms of lifts of the generators of the Tate cohomology.

The relations are calculated by computing a Grobner basis for the ideal generated by the relations in
degrees up to 200. It appears that the generators other than those in degrees 2" — 2 all satisfy 2% = 0. This
is verified for a1, ag, a17, ass, a49, ags, agy, and agz.

There are also suggestive patterns in the powers of the agn_o = &—1x(§n—1). We have a% = a% and
al, = a4, and we conjecture that a3} = a3,s, and more generally, that ag:,;li? = a%2n_1)2, which requires
that there be generators agzs, as1)z2, - ..

Ring generators through degree 225:

ar :=§&
ag : =& + &
ag 1= && + &3
aq 1= E[& + 1l + 61636 + &
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Sarah Whitehouse and Martin Crossley caught a silly error in the first version of this calculation: I was only calculating
the relations in the Steenrod algebra not modulo norms.
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ar7 2= 16583 + €163 + €16 + L83

aso : = &§1°8 + 61726280 + 0638 + €868 + §7€264 + 1658 + 364 + &5

ass 1= 7658 + 6768 + E06080 + E1€3€3 + E1836 + 76283 + €765 + E56u + 263 + &7
ago 2= 16585 + €161 + €56 + §688 + BG4+ 8

ag2 1= &1 +§ 8985 + €7 55255 +E2¢38 + ¢ 95255 + E17E385 + £15€58s + £15648s + 1 €58 + 18965 +
E3E58s + &18006 + E18365 + 56365 + 28565 + &2

= £10¢31s + L1167 4 116576 + E1765365 + 123656, + £1063¢65 + 6106365 + €060 6 + €065 63 +
515254 +€1§2§3£5 +€8¢3¢3 +f1§2§3f4 +£965¢3¢65 + €9¢3¢8 +€1§ 10¢5 +§1§2£354 + 166385 + 16586 +
E363165 + E3€1E5 + 36563 + E363E5¢8, + £36285 + £366 + £56385 + G385 + 3636 + L2 + 8365

as i = 5%2%33355 + 612686 + ERE3 s+ ERE32 6388 +E3E30E5 84+ E3ESET +E16586 +ETEAER + 6566+ 636388 +
§565 + €584

agr 1= E8E3E366 + E3E564E2 + 5E36585 + 515354 + £163%66 + 51525355 + & §2f§§5 + &858 + 1638 +
E1E63 + 326365 + 6306388 + 56585 + E36563 + £36308 + E3833 + 38586 + E3€48s + G362 + &368

G126 = 5?356“1‘6 0ol +E77E386 + £75¢386 + £71 65866+ £19€3¢6 +f485256 +§ 18486+ E96886 + £50¢5¢6 +
P38 +ET3 63086+ E3ES 6 +ET2ER 3L+ ET2 606566 +ET2En Lo +E17 630 e +E12E5 T Es+ED 6336 +ET 8306+
E1E386+E1€26566+E3E3086 + €7 8186+ 61635636+ 61858886 +E1E886+65" 6 +E306uk6 + 628186 +E386+£5

a12g 1= 23083+ G063 + €068, + £18E3°65 + 383 3 Ea+ 03P + E30630 s + E11 306 + E11 438 +
E11€3°65 + £706306365 + €7463068 + GU6PE3ET + €265 6365 + €726306365 + 3063565 + 30652 ¢564 +
GG €080 s+ €158 I E1PE P 4 €18€0% 3 +61°63°E56u+- €186 €1 +613630¢6 +61°65° 637 +
E1065°68 + €106356365 + €1065768 + £106306567 + £10657 656 + £1°€5376a83 + €1065636365 + 10656368 +
O+ e+ S 38 +E1PE0B e+ L1302+ €12 0086+ 125 €3€ + 6125 €366 +E1°65 63 +
2+ L1261 06 E5 €+ E1085 8165 +E5€30E 585 +E3E30E5 € +E0€3063E3+£5632€306,+€3630€63¢6+
E363061Es + E3E5E5E2 + 7656368 + E06563€0 + £3636560 + E0E5E36586 + 763636386 + E0E5636488 +
E1E263E0 + EE5E366 + ETEREREE + €065 €4 + €763068 + €765°63% + €7€563°60 + E96563 6586 + £765€386 +
EPE5EE8 +E0E5E85E6 + 67618 +EVERER - E165TE3ET + E1657 6565 + 616563 + 6168638586 + E16565€7 866+
ffﬁg&ffg + ffﬁg 163 + €f§§§§4§4 + 163658486 + 5%53535255 + E1E3E5E1E5 + E16265E586 + 162636386 +
5152535455 +51§3§4 "‘515556 +§1 326364 +§1 25455"‘51 31 €586 +ETE3E3ETE6+ETEIEER+ETETETEale +
5152535455 + 51525455 + 5152545556 + 5152 O+ 3656786 + E1E5E564E2 + E3E5E5E48s + E36583E] +
E36388%¢E5 + £63638566 + £363636468 + 5152535456 + 5155532,5255% + E263858s + 1688 + £3€58486 +
E1E5E162 + E1E3€06s + E76365 + €767 + €386 + &°63¢0 + 65560 + 376766 + 5063760 + 0636568 +
5630 + 86566+ €567 + €365 666 +ESELE3 +E5E3E0 + E5E3267 + E3E3€066 + 36563 + E36565 + 63656486 +
E3E3E362 + 3838585 + 38581 + E3E466 + £26886 + Ea85E4ER + La83E1Es + 26581 + 268 + 38482

aas 1= 3L +EIREAES + €706 + €71 E3BEsEF + €74 €35¢€3¢4, +§%4§§4§§ +§%0§%6€§£6 +f%05216§4§§ +
E10632 6 +E1063 83 +€10€0B e+ £1063 03 E ] +E12E5€1 6+ 612858  + € E5E3E1 6+ £33 E5ES + €3 €356 +
1343 1§4+§1§ 2ERELEHEIEPEIH 616565 6+ 616563 2€4+§1§3£7+€1§4§6 +&3 8§4§5+§ Bgse8 6516365+

32E361 + 06576 + 365%€1 + E5€30¢6 + 567 + 3637 + 0688 + 36865 + 6365

aier := 716306366 + 5?4530&&% + 5%4'5%4555455 +E116°63 16T + Q5T + €11 63E5E0E6 + 11 65€26 +
462 O€4§5+€ € 3 T R PP T+ G HETP G L HEPP PG HETP GG+
126 °§3€4§5+§ €050 +ET2 363060 +ETPE0E5E0 s +ETPETEE] +ETPERERET 6 + ETEFELET +ETEREs +
5?2525 + 268616 + EPEREET + EP0EREIEE + EPEREIG + 716D + €17€3€36s + §1763%¢6 +
€065 6a€3 + 103260 + £1063763 6485 + €1765065 €61 + E106° €8T + E106,58 16 + 67063060 + €10630¢5%8 +
106378685 +E7060 763 +E1 P EREAEs +E060 651 & 106 RETHE060 Ve + €70 €360 +E10ER €5 € +
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EP62E36385 + £965265 + 96563062 + 5152535455 + EPE8E3€56586 + 51525355 + EDE5ER¢Es + £DE5E3E3 +
E6563" €485 + E76563%E0 + 065638586 + EDESEREREe + EDESESE4E2 + ED€5€1° + £16506365 + £1€63%¢] +
E1E3°6367 + E1637636s + 1637630 + €1€33€56s + €1€653¢363 + €1€57E562 + 16316306, + €165 6386486 +
CLEPRERE] + 616326586 +E1€32 56483 + L1830 33 + 1630636365 + 6163763063 + 61639633 + £1633¢5 €565+
ELEIBERET + 1637 €5 8L + ETETE3Es + E1E30€0€4Es + £165°630 + 16356586 + £1€3°6367 + £163%63%65 +
L 3 13 3 E+E1 651 EaCuE3+E1 €023 R +E1ES P E3E5E6+E1E3°E3E3+E165 €365 65 +61651 6565+
E1651 626586 + E1631E5 + E165°E3E065 + 616506363 + £16963% €485 + E1E3E3E €6 + 163636563 + £1€563° +
ETEERELEs +EIERERE] +E1E7E56:86 +E1E3E5E4E3 +E1ERE0EL +E1E3E] €766 +E1E3E3E3E3 +E16563°E065 +
16363063 +E1E363°64 + E1E3€306486 + E1E3ETEREE + E1E3E5€0¢65 +E1636368 + E1E3E3° 65 + 616363560 +
5?5%5??525#51‘535255+£i‘£z€§356+§f§2€§1§4€§+€i‘€2€§§2§5+§i‘§2€§ﬁ+€? §8€5+Eil F0E+ElEEle+
51535 + 515457 + 5%5556 + £3639¢638586 + & 7535456 + 51 5535456 + & 5535455 + &3¢33€5¢ +
£365 35354 + 8618 + & 153‘54 + £363¢3 05455 + 51525354 + E36363065 + 36363163 + 06363765 +
£36:63°¢, + €163°63 + €1 953 + 363863 + E1E31 €58, + 3633¢) + E1€38E8 + €657 ¢uke + 3E3°E3 +
ERE3PERE + ETE3PE3EaE2 + ETE33E3E3 + EREPERERE + 76323 + €765 656565 + 67 15?‘?52? +E763°65% 6 +
£1€3°€5¢E486 +£1€§°£3£i§§ +E7630€5648s +E7633 6566 +ETE3BESE4EE + E3633¢] Jrf%f%?ﬁ%l& +£3637€6363 +
ETE3T €656 +ETESTERE +ETES 0T+ €7 6306360 + €607 €321 +ETESPERER + €760 EREE + €763 36065+
E1E55E5E4E6 + E7EPE3ELE8 + 76526066 + E1 6326563 + 6165 633 + €165 €066 + E1651 €1 €483 + 765656566+
ETESEREREE + E7E0635E4 + ETE5E3EuE6 + ETERETET + ETE5E3 685 + ETE5E32E0 + 676563786 +E76263°6485 +
EETERELEs + ETE0E5€] + 76363765 + EE363°63 + £165°E586 + 1650636366 + £1638E36486 + E165°E565 +
61606566 + £263%63€] + §1§§4§§§§r+ 61616365 + E16526563585 + E1652E563 + £165%636:86 + L165°65 +
515%0535356 +§15210§35ng +§1§§ §o§5 +&1E5E33E3 + 165656586 +E16585E586 + E1E5E3E1E2 + 616561 &5 +
5152 654 + 618 55 + 5152535455 + 5152535255 + 51585352 + &6 %954 + 6165636486 + E163E56362 +
616565656 + 61636565 + 616383 356 +5152§ M2+ 618585688+ 138560+ 6306363 + €3°¢8 +f§4§32,§i’ +
526361 + 6 05354 +E396361 + 33631 +€35€566 + £306362 + £37636365 + £3°E5 6486 +f 25354 +f et +
516386 + €5 E636488 + £3%638586 1+ &5 95355 + f 85355 +§ 6535456 +& 6535455 +£3°63 54 +£34¢5 f4§§ +
25355 +& 05354 + 52535456 + E9E3E8 + E5631 67 + 3630 + €563 86 + £5€36483 + €563%85 + £365€6566 +
E3E8E3 + 38387 + E3E8 + €3° + 63886 + 32682 + 5%05455 + E5€7 + £563 + £3€3¢s

aig3 1= &1%63°6367 + 106376468 + 1063636366 + E1°065E36485 + €10656066 + &1065€1€8 + €1°6365€186 +
E1065€3€368 +E1063€86s + 106363 + 17655 Er + E176306:€8 + 17637636166 + 6176376165 + E17E5E3€16E +
E12E863600 + E12E3E367 + E17E56568 + E176563°€1Es + £1763368 + €126360¢66 + £126364€3 + €563°€2¢6 +
5?5%853% + f?f%zfgﬁ&a +£36326563 + £365°¢63¢67 + 518505? + 5185353&23 + EFE5€38565 + £363630€0¢65 +
5152 374 +§1§253§4€6 +f1§2§552§5 +E656168 +E765¢d +§1§3§4§7 + 0656565 + E3€16366 +E7E1EE +
E1E52ELE6 +E1E5063E068 +E165163%E6 + E163E8€165 +£165%63 355 +§1 576560 +£165760¢6 +5%5525f11§§+
5152 055 +f1§2§ ST+ 61656376086 +E163657E3 +€1§2§3£7 ‘1‘5152 166 + 16368 + £1€63E863 "‘5 £367+

§6+€ LE8Es +E5763E5+63 05354§5+f Oc3el +£3°¢] 2§4§5+§ &3 0§4+§ 45354564'5 454554—5 €356+

f 654 Jrf 2535455 Jrg 25 5 +f 2€4§7+f 25556 +£2 2§4+£2§3§7 +§25354f6 +52€3£5 +£2§4§5
53 + 863066 + E5€32€6465 + £5637E2 + £363°65 + 3656386 + €361°65 + E36365 + E36364% + E3E467 +
E%é?&s + 6306086 + E56563 + €5€86s + €360 + €36168 + €388

ans := EPE3ERET +ETESER +ETE0ET +ETEIEET +ETEREEe +ETET + &2 €26 + 637 E8 + E5EREIE +E3€3E3 66 +
€56368 + 56488 +E3€5€167 + E36565€8 + 6561066 + E580ES + €316 + €376 €8 + 63063 + €5€365 + €880 +
36168 + €5863%8 +68°

Here is a Grobner basis for the ideal of relations. This is complete only through degree 200.
(1) af

(2) a1Gg
(3) aiag

(4) a1a14 + agag



aiai7 + a%
a1a3o + a14017
2
a1as3s3 + a17
1049
a1062 + a14049 + a30033
2
a10ag5 + ass
a1a81
2
ajagy + CL49
16126 + a30097 + Q62065
2
a1a129 + Qg
10145
2
a1a161 1 G%1
2
a1a193 + gy
3 2
ag + ag
a%ag
2
agai4 + agaiy
2
agaso + agass
2
agae2 + a9ags
2
aga126 + a9a129
agag
2
aga9asQ + ajsany
2 2
agag9Qe2 + ajyaq9 + airaszg
2 2
a6a9a126 + A170G9 + A30081
2 2
aeaiy + aiy
a6a14030 + G17033

a6a14062 + 17065



4 3
a6a140126 + A74039 + A170129 + A65081
aga17 + a9ai14
2 2
agazg + a3z
2
aa30062 1 33065 1 Qg
5 2
a6a300126 + 074030062 + A33@129 + a3
aga33 + agasog
Q6049
2 2
a6a62 + a49081 + CL65
3 3 2
60620126 + A74030062 + Q490145 + Ae5G129 + Qg7
a6ae5 + agae2
agag1
aa97
aga129 1+ A9Q126
4
aga145 + A14@1703,
5
aa161 + a17a3)
4
aa193 + A17030062
ag
2
a9a17
2 2
agaszp + aj4a7;
2
a9a33
2
aja62 + 17030033
2
a9a65
2
aja126 + A17062065 + A30049065
2
agai129
2
ag9a193

2
aga14



a9a14a17
9014430062 + 417433065
a9a14a30a126 + A170330Q129
9140620126 + A170650129
2 2
a9Q14a726 + Q170729 + 65081129
(90144193
2
a9a17
3
917033 + a14017
a 3 2
9017065 + 14049 + 1401703,
3 3
a9a17a726 + 4170799
3
a9a17G129 + A14030049062 + A30065
9170193
2
a9a30
a9a30a33
9300620126 + A330650129
a9a30065 + A9aA33062
2 2
9a30079g + 4334759 + A650810145
9300129 + A9A330126
a9a30a193
2
a9a33
2 3
a9a33aes + A14a30049 + a1703,
3 3
a9a33aia + A330729
2 3
a9a33a129 + A17a30055 + A30081
a9a33a193
a9a49

2
ag 0162



962065
2 2
9620796 1 A650729 + A81A97A145
90620129 + A9065A126
90620193
2
(19(165
3 3
a9ae50726 T A6507129
3 2
Q9ae50129 + A170G5 + A50A62081
90650193
a9asg1
a9ag7
a9a1264193
2 2 2

9a7Ta9 T G170G2A126 + A37A810126
a9a1290193
a9ai145
a9a161

7 2
a4 + ajg

6
74030 + A49065

6 4 3
a14062 + a7403¢ + ae5a81

5 9
aj,a3g + as90a81

5 5
(740300620193 + A170300620126 + @33G1290193

5 2
a74059 + G49G145

4
ajqQ17

4 3 4 3
Q140300193 + 1701290193 + A30A33059 + 50810193 + A81097G161

4 2

74030062 + 490129
4

14049

3 2
a140717



(109) a}qa3y + a3,

(110) afya3yagy + a49a62a145 + G49a81a126 + A620650129 + A62037 + A350126
(111) a3 a3ya62a103 + aSpas1a126 + A4901450103 + G6501200103 + A370103
(112) a%4a17a30

(113) aﬁago + a49a129 + agi1agr

(114) a%4a§0a49 +»a17a§0

(115) a3 as9a62 + ar7a3qase

(116) a14a%7a30

(117) ay4a17a62 + a14a30049 + 3033

(118) ajsairaize + aipagr + asoas2aes

(119) aisairaigs + algaiss + agaad,

(120) a14a$y + asgaias + ad;

(121) a14a§Oa49a62 + agoa%

(122) a1sas0a49ady + a3yagyacs

(123) aysa33 + ai7aso

(124) a14a4219

(125) a14a49a126 + A30a33a126 + 30062097 + A6
(126) a14a49a193 + a30a33a193 + A6203;

(127) aysa65 + ar7ase + azoaag

(128) ay4as1 + asoaes + a3zaee

(129) aisa97 + asoas: + asgas2

(130) aisa129 + ar7a126 + as2as:

(131) a14G145 + azo@129 + a33a126 + Ag2a97

(132) ai4a161 + azoaias + aa9a126

(133) ai;

(134) a%7a§0



(135)
(136)
(137)
(138)
(139)
(140)
(141)
(142)
(143)
(144)
(145)
(146)
(147)
(148)
(149)
(150)
(151)
(152)
(153)
(154)
(155)
(156)
(157)
(158)
(159)

(160)

a%7a33

a%agg + a30a§3

0%7%‘5

a?ra126 + az0ags + ateaen

0%70129

a%7a193

a17ago

a17a30a193 + a30a19a3a65

a17a30as3

a17a30ag, + a3oas

a17a30033062

174300330126 + Q17035065 + A30049062065
170300350726 + a30062081aT26 + A330650729
a17a’30a%2a‘?26 + a§0a81a?26 + a33a%29
G17G30065 + 617033062

170300129 + 170330126 + Q49062065

a17a§3

170330350126 + A300490650]126 1 1330329
17033062065

174330650399 + Q300620650126 + A30A33a82a126 + a3yad,a0r + a3gag,ass
a17a33a?29 + a§0a65a%26 + a§0a33a62a%% + a§0a§2ag7a126 + a§0a22a65a126
G17G330193 + Q490650129

a176G49

a17ag; + a30a3,081

17435065 + 430049032065

3 3 2 3 4
(1703590796 1+ 0300620810796 + 650729
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(161) a17a§2a65a‘1126 + a30a49a62a65a‘1126 + a65a§’29

(162) ai7ag,a193 + a3gasiaigs

(163) ai7as2a129 + a17a65a126 + A30049a129 + A62065081
(164) a17a§5

(165) a17a65a?29 + agoagga@‘g,a%% + a§0a33a§2af26 + a§0a22a97a126 + a30a§2a65a126
(166) a17G650193 + Q650810129

(167) airas: + alg

(168) airagr + asgass

(169) ar7atyy + a3oaesaizg + 30330620706 + 030052097076 + 300390650796
(170) airaisgaioes + asiagraiys

(171) a17a145 + a§1

(172) airai61 + aggaizg + asiagy

(173) agoagg + 490650129

(174) agoagl + Ae5a81 4145

(175) a§0a97 + agoaggagg + agi1agraiag

(176) aSpassass + agsasiaizg

(177) aSpaszas1 + as1agrai4s

(178) ayas2agr + as9al,s + asiagraie

(179) aSyaes

(180) agoasgagg + 4906501260129 + A62081097G129

(181) ajyassaizs + ajyaeaagr + adyadacs

(182) ajpassaies + a3paioaeaize + 3003905,

(183) a5yagaaes + ajgassady + asgaiys

(184) a3yagyas1 + assa120a161

(185) aSyassaize + a30a33a62a126 + a30a32a97 + a30agaass

4 4
(186) asgassagy + 62081097161 + Ue5081A1260129
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(187) ajyassaizaros + ajgady + asoalssaios + asiagraieraios
(188) a§0a49

(189) ajpad,aor + adyagsaes + as9a126a3 45

(190) agoa%ﬁ

(191) a§0a49a65

(192) adyad,assaias + a3passaisaise + adpagsaer + azoadsaes
(193) a3yagsai9s + a30a33a620103 + 39320126 + A3203,
(194) a3ya19 + adpassaiss + adpas2a97 + azoadsaes + aszads
(195) a3pa33ag, + ag1agraisg

(196) a3paigags + az0a33a¢s

(197) a3pas0agsa65 + a81a97a1450161

(198) a%oa4ga129

(199) a3pags + a3zagy

(200) adpaias + adqas:

(201) asga3zag, + asiagraiys

(202) a30a§3a126 + a30a62a§5 + aigaé

(203) a30a33065 + agoaig =+ a§3a62

(204) azpasszaizg + ai9a62as1 + ap2ais

(205) azpazqal, + asiagrais;

(206) asoaseadyacs + assai2eais,

(207) aspa9a65a193 + A62065081G129

(208) asoasgas1 + asoads + assasaacs + ajgass

(209) aspas9a145 + a33062a129 + 330650126 + A39A126 + G203,
(210) azpal,ads + asgai,sa19s

(211) aspassasi + asgas2acs

(212) asoagsai2e + as3aeaaizg + ajo@ize + ae2a
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(213) asoaesa145 + as2081a97
2 2 2
(214) aszoag, + az3a126 + as20gs
(215) aspagiagr + ag2aes5as1
(216) asoagiai129 + a49G62G129 + A49G650126 + A62081a97
2 2
(217) asoagiGras + a49G62a145 + A49a81 G126 + A620650129 + G62057 + g5 126
2 2 2
(218) a30ay7 + az9a126 + Ae203
2
(219) aspagraizg + ae2a650129 + 550126
(220) asoagraiss + as20650145
2
(221) asoagrai9s + as20650193 + ag70126
(222) agoalsg + 4 + ta2
300799 T 43301260129 T A62081A145 T 4620974129 T Gg1A126
(223) 3001290145 + A20810161 + 810970126
2 2 2
(224) azoaiys + a2a970161 + 620729 + 6501260129 + A570126
(225) asoaie1 + as2a129 + a65a126
(226) a,
2 8 2 2
(227) a3zzagy + a62097aT990145 + A81097G1260 729
2
(228) a33a65
(229) a3sa
330129
(230) a3;a
330193
(231) 33049
(232) assag2a65a129
2
(233) aszae2aizg + 3306501260129 + 620650810145
2
(234) a33a65
5
(235) a33a65a129
(236) aszaesa193 + ae5081G145
(237) asgasi + asgaes

(238) aszagr + asgas:
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(239)
(240)
(241)
(242)
(243)
(244)
(245)
(246)
(247)
(248)
(249)
(250)
(251)
(252)
(253)
(254)
(255)
(256)
(257)
(258)
(259)
(260)
(261)
(262)
(263)

(264)

6
330129
2
(3307990193 + A8109701450161
a33a145 + @49Q129 + ag1a97
2
330161 + Q490145 + aH7
3
Qg9
2 8 2 2
Q790ge T A6208107990193 + A81A97A12607 45
2
Q19065
2
Ay9081
2
Ay19a129
2
A19a145
2
(190161
2
190193
7
Q490690650129 + A81097014501613193
2 2
(490620745 1 0620810729
0490620161 T A620650145 + 0620810129
2
49065
49065081
2
4906501290193 + 4814970729
490650145
(490650161 T G650810129
2
4903
(490810129
0490810145 + G650810129
490810161 1+ A650810145
a490810193 + A81A970145

Q49097 + Q65081
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(265) a49a%29

(266) as9a129a145 + ag1a97a145

(267) asgaizgaier + as9aiys + asiagraiet
(268) a49a§’45

(269) ‘149&%45@%93

(270) asgaiasaier + aesa129G161

(271) alyaesas1a129 + Ag5a120a761A193
(272) alyasia97aisg + as1a97014501610703
(273) adyas1atyg + aesa1200761 0795

(274) ag2a65a359 + aG2a81a97a145

(275) a62a65a%45 + a62a97a%29

(276) ag2a65a161 + A62097G129

(277) a62a81a97a%45 + CL62(181(1§29

(278) aggagla‘ﬁg

(279) aﬁgagla:ﬂgalgg

(280) agaag1aizgaiys

(281) 6208101290145

(282) agaasia120a161 + Ae2a81a7,45 + A62097A1290145
(283) a62a81G?45 + (162(141129 + a65a126a§’29
(284) apaasi 1450161 + A62097A1290161 + A6205 29 + 6501260399 + A81aA9701260145
(285) aﬁgagla%m + a62a329a145

(286) a62a97a‘1129

(287) a62a97a:1)’29a145

(288) ag2a97a399a193 + ag2ats9a161

(289) ag2a97a359a145a193

2 4 3
(290) ap2a97a7290161 + 620729 + (6501260729

15



2 4 3
(291) ap2a97G129a745 + 620729 + 6501260729
2 2 2 2
(292) ag2a97ais) + 6207990161 + Q6201290745 T A65G12601200161 + G65012605 45
5 4
(293) aﬁga‘l’% + a65a126a129
4
(294) a620199a145
4 2
(295) 6201290161
4 2
(296) ag2aisgaie1aios
4 .3
(297) ag2as9aig;
3 2
(298) A62012907 45
2 4
(299) ag2af99aiys
(300) a;
(301) aZsa
65081
(302) aZsa
650129
(303) aZsa
654145
(304) aZsa
650161
(305) aZsa
650193
2
(306) 065(181
2
(307) agsasiaisg
2
(308) agsa81a129a193 + Ag1a97aAT 45
2 2
(309) 650810745 + ag1a97A799
(310) agsasia145a193 + 8109701450161
(311) agsasiaie1 + asiagraizg
2
(312) agsagr + ag;
6
(313) a65a129
2
(314) aesai29a161 + A81G97G1450161
2
(315) agsaizgaio3 + ag1G97a1450193

(316) agsa1296145 + ag1a97a161
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(317) agsa120a36) + a81a97G14501610103
(318) aesa120a361 0393

(319) a2,

(320) a2, agr

(321) aZya129

(322) a ai45

(323) a3jai61

(324) a?,a103

(325) ag1a3,

(326) ag1agraiqg

(327) asiagraizeais

(328) asiagraizgaisr + as1ag7aiy
(329) asiagraizeaios + asiagraie
(330) asiagrad s

(331) agiagral saie

(332) a81“97a%45a193

(333) agiagraiasate

(334) asiagraia5a161a393

(335) asiagrais

(336) ag1agrals;aies

(337) ag;

(338) ad;aiag

(339) a3,a145

(340) a3,a161
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