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1. Introduction

All definitions in this article are conventional, as in [1]. We work in projective
space P" over an algebraically closed field of arbitrary characteristic. Let x

k

be divisor degree of hypersurface X € P". We denote X, = () S;* € P" as
i=1

m-fold, which is a complete intersection of k hypersurfaces S; degree s;. Then

X is a Calabi-Yau if 2 = ) s; = n 4+ 1. For a sheaf of differential forms
Q% = A'Qx we introduce Hodge numbers h¥ = dim H(€2), which not only
are symmetrical: h"/ = h/%, but Serre symmetrical also: h%” = R~ 4"~ If we
have Hodge numbers then Betti numbers may be calculated as

b= > hi.

itj=k
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We can also define the Euler characteristic of X as the alternating sum of
the Betti numbers:

For clarity, we rotate the matrix 2% on 45° and call it as the Hodge diamond.
So, for n = dim X,,, we will have:

h0,0 bO — h0,0
hl,o h(),l bl — hl,o + ho,l
B0 pn=1)1 pl(n-1) 0 bp =3 B (n—k).k
k
hnv(n_l) h(n—l),3
h™m b2n = pn

t
If X = () Sk is complete intersection of t-hypersurfaces of degree si, then
k=1

t

Nx = @ Ox(—si) and the sheaf Ox can be determined with used the following
k=1

recurrence relations:

0— OSmSQm...mSk_l(—Sk) — O0s5,n%n..n5 1 — Osinsen..ns, — 0
0 — OS1ﬁSQﬂ...ﬂSk,2(_Sk—l) — OS&HSQI’I..HS]C,Q — OslﬂSQI’l..ﬂSk,1 — O
C.
0— 051(—82) — 051 — 051052 —0
0 — Opn(—s1) = Opn — Og, — 0

Now, for calculations of H'(Q2%) we can get the power series

0 — Sym"Nx — Sym" ' Nx ® Qpnx — ... = Qpuxy = % = 0.

2. Todd and Chern classes

As shown in [2] for any rational complete intersection Calabi-Yau X all non-zero
entries of the Hodge diamond are always lying on its equator or on the central
column. Also, h¥" = 1 if i # m/2. Therefore, we can simplify all calculation
with use of characteristic classes theory.
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We take the Riemann-Roch-Hirzebruch equation
V(B X) = [ eh(®) A(Ty) )
X

attach it to £ = A7 Qx = Q% and rewrite over Chern classes of tangent bundle

o(Tx) =2 ci(Tx) = [T(1 + cv):

4 4 Qi
1
Ch(Q%) = ) e =) ch. (2)
11 <12 <...<iq
Here «; are the Chern roots of Tpn.
For the first time the classes td(Tx) up to tdg were obtained in [3] (p.14).
In the original paper [4] (p.221) Eq.(61) coincides with the tdg in our notation.
All classes up to tdg were obtained in [5], up to tdjo in [2].
The Taylor series for (2) is

#I
b () = D A X", (3)
where according to [11] -
1 (n—#I I o
A= E(p—#I)’ XS :;/\W
The multi-index
I={m,(m—-1,1),(m—2,2),..., (2,1,?./.,5%), (1, 1;;..7 1)} (4)

is a tuple of a partition of integer m and #1 is length of a tuple 1.
For Chern characters of n-folds X from (2) we have the following theorems.

Theorem 1.

o) = S et 4 [(072) - (7] seacd

5! p—1 p—2 p—1
_(Z:i) - (Z:g)] 56%01 (5)
4078 =50, + ()] Besc?

200 +3079) - ()] seae

12070 - 22573 + 11(73) - ()] sesen

+ o+ o+ +




644 V. Dumachev

+ [24(78) — 60(373) +50(373) — 15(372) + (371) ] 5es]

Proof. Let the multi-index (4)
I={5,(4,1),(3,2),(3,1,1),(2,2,1),(2,1,1,1),(1,1,1,1,1) }

be a tuple of a integer partition. Since m = 5 then we have the following
expansion.

For s=1: I =5,#I, =1,

B 1 (n—#I _i n—1
AII_A5_5!<p—#I1>_5!<p—1>’

n #h n
I Il_ 5
Xh=> N =) ak
k k=1

= ci’ — 5020? + 5030% + 56301 — begep — beaes + bes.

For s =2: I, = (4,1),#1; = 2,

1 [n—#I 1 /n—-2
A[2:A4,1:— #2 = — s
AU \p — #1 4 \p-—2

n #l2 n
Is _ Is 4 1
X —E /\:L‘k = g Ty Thoy
k k1<kso

= 626:1)’ — CgC% — 30%01 + c4c1 + dcac3 — des.

For s = 3: 13 = (3,2),#[3 = 2,

1 [n—#I3 1 n—2
A —= A = — = —
fs =782 7 31 <p - #I3> 3121 (p - 2)’

n #I3 n
X = E /\ xﬁ = E mila:%Q = —2036% + c%cl 4+ 5cycq — cocg — bes.
k k1<ko

For s =4: I, = (3,1,1),#I4 = 3,

A =A311 = oy ~ 31
Ia = 3L 3 <p - #I4> 3! <P - 3>7
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n #ly n
I
p = E /\ )t = E :z:zla:,;x,ﬁ? = 3¢} — cqe1 — 2¢¢3 + B,
k k1<ko<ks

For s =5: I5 =(2,2,1), #I5 = 3,

1 n — 15 1/n—-3
A = Agpy = 5o "1
I = 2221 = 50 (p - #Is) 4 <P - 3>7

n #lIs n
I
Xb = E /\ x> = E :1:%1:1:%233%52 = cocg — 3c1¢4 + Des.
k ki<ko<ks

For s = 6: Is = (2,1,1,1), #Is = 4,

a1 (n—#I\_ 1 (n—4

n #lg n
I I 2 1 .1 1
X6 = E /\ x’ = E Ty Thy Ly Thy = C1C4 — DC5.
k k1 <ko<ks<ka

For s =7: Iy = (1,1,1,1,1), #17 = 5,

1 n — #I7 n—>=5
A=A - =
fr = ALLLLE T (p—#[7> <p—5>’

n #I7 n
I I 101 .1 .1 .1
X7 = Z /\ Ty = Z Tpy Ty Thy Ty Thoy = C5-
k k1<ko<ks<ks<ks
Substituting this into (3), we obtain (5). O

Equations from chg(QF) to chy(924) are in work [11]. Taking into account
that h;; is symmetric, we do not write out the highest values for ch;. The
complete formulas for chy, (Qf,) are given in Appendix.

3. Hodge diamond

The Hodge diamond of 2-fold Calabi-Yau may be seen in [1] (p. 590), for 3-folds
in [6] (p. 45). Four to nine-folds were considered in [7]-[11].

For example, we find the Hodge diamond of 10-fold Calabi-Yau X;q € P15,
which is a complete intersection of two quadrics, two cubic and sextic X9 =
SN S3NS3nS?nS? (Figl).
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Summing the Betti numbers
b=(1,0,1,0,1,0,1,0,1,0,6354857582,0,1,0,1,0,1,0,1,0,1),
we obtain y = 6354857592. JAN
This result is easily verified using the theory of characteristic classes. For

any morphism X i> P™ with using the bundle

0—Tx — f*“Ipn — Ny — 0, (6)
we find Chern class ¢(Tx). Defining ¢(Opn(d))) = 1 4 dt, for a complete inter-
k k
section k hypersurfaces X = [ 5; of degree s; we obtain ¢(Ny) = [ (1 + s;t).
i=1 i=1
The Euler sequence dual to (6) has the form
0— OI[Dn — Opn(1)®(n+l) — Tpn — 0.
1
0
0 1
0 0
0 0 1
0 0 0
0 0 0 1
0 0 0 0
0 0 0 0 1
0 0 0 0 0
1 46658 9860950 254711095 1539517822 2746584538
0 0 0 0 0
0 0 0 0 1
0 0 0 0
0 0 0 1
0 0 0
0 0 1
0 0
0 1
0

1

Fig 1. Half Hodge diamond for X9 = SN S3N SN S%2NS?% e P
From this ¢(Tpn) = (1 4+ ¢)"*!, hence

o(Ty) = LHO"

(1+sit)
=1
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The Euler characteristic of m-fold is
0= [ )= [ ) Aen(Tx) = umnNp) enlT)- ()

For the intersection of X9 = 5% N 52N 52N S%2NS2% e P we have

c(Np) = (1+2t)*(1+ 3t)*(1 + 61)
= 1+ 16t+...+216t°, ie. c5(Ny) = 216;
14t)16
o(Ty) = ( )

(14 2t)2(1 4 3t)2(1 + 6t)
14 23t — 90t2 + ... + 29420637t10 + ...
i.e. Clo(Tx) = 29420637.

Q

Therefore the Euler characteristic from (7) has the same value x:

Y= / cro(X) = / es(N7) A cro(Tx) = 6354857592, A\
X P15

In the following table we show the Hodge numbers of the 10-fold Calabi-Yay
that are complete intersections in ordinary projective spaces.



N P*X,, AY+1 h?® +1 37 4+ 1 Rt 41 hb® %
1 1112 1351935 387277321 10501578386 63459767087 112835748610 261535698072
2 12112 1058070 299664796 8111318371 49015898362 87164322830 202020202032
3 12/103 596544 162512872 4373000879 26426295482 47012291482 108937103040
4 12|94 289393 73627803 1960861422 11850301257 21096306270 48866466024
5 12|85 131534 30752880 808129348 4884193394 8703004804 20149419120
6 12|76 68770 15076856 391715181 2367483432 4222038470 9770726952
7 13]1022 764229 212652976 5740234801 34687936648 61696775528 142979952840
8 113|932 395602 104608116 2801884659 16932261018 30131946918 69810245712
9 13/842 176266 42869502 1133563160 6850811216 12202062940 28256903232
10 13/833 187380 46211960 1224444300 7399928290 13178323160 30519867024
1113|752 76764 17040272 443823979 2682451162 4782826362 11069610720
1213|743 77310 17209063 448520426 2710861649 4833211732 11186548632
13 13]662 49410 10496126 271147941 1638789922 2923763030 6764729832
1413|653 35384 7192420 184451493 1114857104 1990033714 4603106520
15  13]644 31483 6272228 160344972 969186642 1730378210 4002048864
1613|554 19289 3620803 91502942 553072081 988321166 2284751400
17 14]9222 502681 136161240 3660098253 22118092152 39351041592 91180750248
18 14/8322 235688 59673238 1587491884 9593761744 17080617640 39562942752
19 14]7422 95886 21937280 574296078 3470961362 6186495792 14321077008

879

AdUDRIN( *A



N P*X,, RY+1 h?® +1 37+ 1 Rt 41 h5® %

20 14]7332 100008 23114108 606066279 3662937364 6527955590 15112391112
21  14/6522 43039 8998032 231860759 1401372052 2500618752 5785166520
22 14]6432 38399 7881154 202538442 1224198392 2184839974 5054152752
2314|6333 38530 7920660 203638425 1230856290 2196642090 5081549904
24 14/5532 22214 4265428 108246067 654265906 1168787566 2702386800
2514|5442 16689 3071896 77361956 467607438 835810598 1931926560
26 14[5433 15534 2825939 71033730 429366685 767556980 1774040760
27 14/|4443 9582 1626046 40313192 243672656 436068724 1007311680
28 15[82222 296244 77053898 2058180880 12437961524 22138399096 51285384192
29 15|73222 123904 29460438 775921645 4689373994 8354688906 19344448872
30 15]64222 46524 9819074 253534016 1532391356 2733962504 6325544448
31 15(63322 46658 9860950 254711095 1539517822 2746584538 6354857592
32 15]55222 26349 5198688 132557517 801191856 1430767376 3308716200
33 15[54322 18122 3378568 85305198 515622794 921448312 2130097680
34 15]53332 16554 3038336 76523471 462557228 826755338 1911026520
35 15[44422 10820 1874874 46665072 282062916 504621208 1165848576
36 15]|44332 8889 1490552 36874020 222887278 398935958 921457440
37 15]43333 6805 1091415 26768310 161806005 289801110 669146184
38 16|722222 153384 37547847 993366254 6003343207 10692441908 24761263296

SATOA-NHL NVA-TAVIVO NOLLOHASHHLNI HLATdINOD
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N  P*| Xy R +1 h?8 +1 7+ 1 h* 1 h55 %

39 16]632222 56454 12274403 318540030 1925259019 3433641176 7945900992
40 16|542222 21104 4032790 102276008 618191144 1104385104 2553427200
41  16]533222 19187 3604810 91179609 551140982 984774220 2276663400
42 16[443222 9820 1674918 41571352 251279000 449639832 1038710016
43  16|433322 7299 1184720 29127002 176063618 315276974 728042256
44 16333332 4600 690555 16706445 100983735 181064910 417835584
45  17]6222222 68249 15276362 398310604 2407322932 4291990838 9933947136
46 17|5322222 22204 4270387 108471654 655654587 1171154332 2707992000
47 17|4422222 10784 1868762 46525568 281223716 503104192 1162361856
48 17|4332222 7748 1270210 31293600 189160892 338673976 782138880
49 17|3333222 4510 674400 16302921 98544816 176702646 407755944
50 18]52222222 25659 5051946 128859556 778877268 1390835778 3216464640
51 18|43222222 8130 1343098 33145048 200354436 358664908 828366336
52 18]33322222 4262 630265 15202306 91892629 164803024 380261952
53 19]42;...2¢ 8420 1398170 34547760 208837220 373808600 863391744
54 19]332;...27 3819 552682 13272932 80231060 143938402 332059392
55 20[32;...29 3140 437210 10415920 62961700 113029400 260665344
56 21]21...214 2180 281690 6601520 39903140 71733400 165310464

099

AdUDRIN( *A
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Appendix

Taylor series coefficients for

(—e
(
(

C

(4

ch(QY):
Ch() = 1;

ch(Q}):
Cho = 10;
Ch3 = %
Ch4 = %
Ch5 = %
Ch6 = %
Ch7 = %
Chg = é
Chg = &

4
1

Ch(fy) = ch.

chy =0, if £ > 0.

chy = —¢y; chy = % (c% — 202) ;
‘|‘ 36201 — 363)

— 4020% + 4c3cq + 203 — 404) ;

ci’ + 5620:% — 5030% — 50301 + deger + Heaes — 505) ;

— 6cact + 6escd + 90201 60401 ]
—12¢cyc3c1 + 6esep — 202 + 363 4+ 6cocy — bcg

—c] + 70201 — Tesef — 14c3c3 + Teacd + 21cacsc?
—70561 + 70201 — 70301 — 14cocycq
+7cge1 — 70303 + Tegey + Teges — Teq

- 80201 + 80301 + 200201 8cyct — 32020301
-i-805,c1 —16¢3¢? + 12c3¢3 + 24cacycd — 8cger
—1—24020301 — 16¢c3cqc1 — 16¢oc5¢1 + 8crey + 202
—8020% + 40?1 — 80%64 + 8cszes + 8cocg — 8cg

—cl + 90261 — 9036(1S — 276261 + 90461 + 456263611

—90561 + 300201 — 180301 36020461 + 9cgc?
—bdciese? + 2Tcseqc? + 2Teacsct — ey — Yercd

—90%61 + 27626%01 — 96?101 + 270%6401 — 18cszcscq

—18626601 + 96801 — 3C§ + 90%63

—18coc3ey — 90%05 4+ 9cyc5 + 9c3cg + 9cacy

651
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Ch10 = %0,

ch(Q4):
chg = 45;
Ch3 =
Ch4 = %
Ch5 = %
Ch6 = %
Ch7 = %
Chg = %
Chg = %

— 100201 + 100301 + 350201 — 100401 — 6002030“;’
100501 - 506261 + 250301 + 50020401 - 100601
100626301 40636401 40026501 + 100701 + 25c5¢2
150401 60020301 60026401 + 30c3c5¢3 + 30020601
100361 — 106861 40620361 + 60coc3cqcq + 30020561
10cgcy — 20cqc5c1 — 20c3c6c1 — 20coc7c1 — 202
15c3¢3 — 10c2¢3 + 5¢2 + 10c3cq — 10c3cs — 20cacses
10c4c6 — 10c3¢ + 10cze7 + 10cacs — 10e1g

chy = —9¢;; chy = % (90% — 1602);

1 (=36} + 8eaey — 6cs);

( —9¢} + 40c2¢3 — 20c3¢3 — 40c3e; > )

(9¢t — 32coc} + 20c3cq + 16¢3 — 8cy);

?

—10cyc1 + 30coc3 + 30c¢5

( 901 480201 + 180301 + 720201 + 420401 —102¢5¢1

—66coc3c1 — 1662 + 2403 — 12¢oc4 + 132¢4

56coc] — 901 ldescf — 1120201 9leycs
105620301 + 231656% + 566261 — 636%61 + 84cocycq
42c3¢4 — 336c6c1 — 42c3c3 — 168cocs + 378¢r

9cf — 640201 + 8cscf + 1606261 + 1600401
—1440203c1 4400501 - 1280201 +124c3¢c3

V. Dumachev

?

—256020461 + 7200601 + 136626301 — 128czcqc1 |

+656c2c501 — 888crcy + 16¢5 — 64cac? + 88¢3
+48¢c3cy — 104c3c5 — 608cacs + 944cs

-3¢} + 240201 720201 — 840461 + 6002030‘1l
+2520501 + 800201 — 72c3¢3 + 192026461
—462c6c3 — 96¢3c3¢3 + 102¢3¢4¢2 — 570c2¢5¢3
+630c7c? — 24c5¢y + T8cacker — 114cke;
—906%6401 + 108c3cser + 780cacgey — Tldegey
—6c3 + 18c3c3 — 36c2c3¢4 + 150c5¢5 + 102¢405
—234c3cg — 5T70cyc7 + 738cg
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9cl0 — 800201 — 100301 + 2800201 + 370¢4c8
—210026301 4000201 + 350c3c} — 1100020401
+247Oc6cl + 500020361 650030461 + 3670026501
—37300701 +200c3¢? — 570cac3c? + 9300401
chyp = L. +87OC2C401 66063650% — 6240026661 + 4570680%
10! +5OC§01 — 2300%0301 + 480coc3cs01 — 2190030501
—1390¢c4c5¢1 + 2390c3¢6c1 + 6710co¢7¢1 + 20c4 ¢4
—4930cgcy — 16c2 +120c3¢3 — 380cac? + 640c2
—1000264 — 206364 + 500coc3c5 + 17806%66
—25006367 — 43006268 — 1210650“? + 5020010

ch(Q3,):
chg =120; chy = —36¢c1; chy =2 (9¢] — 14cp);

chg = —6651" + 14cocy — Tes;

chy = % (90‘1l — 28020% + Teser + 1403 + 804);
2
5

chs = & (—180“;’ + 70020? — 700%01 — 75cqcy + 3bcocs + 8565);

=2

h ( 18c1 — 84cac} — 21escd + 1260201 + 171eyc? >
6 =

4203 — 63cac3c; — 201cse1 — 2802 — 96¢ocy + 96¢g

—36¢] + 196c2¢; + 98czc] — 3920201 623c4c}
+147cocged + T63csct + 196¢5c1 — 2453 ¢ )
+770cocq4c1 — 28¢cgc1 — 986%03 + 98c3cy ’
—7420205 — 93867

=

Ch7 =

9c% — 560201 420301 + 1400201 + 2520401
—28cyc3¢3 — 322¢5¢5 — 1120201 + 133c3c?
—490020461 — 1680601 + 70020301 — 98cszcycy ;
+658cacscr + 1134c7cy + 1463 — 56c2c3 + 112¢3
+112C%C4 — 196¢3c5 — 112¢9¢ — 1904c¢g

X~

Chg =

—6c7 + 420201 + 420301 — 1260201 — 2520401
+33605cl + 1406261 — 168c3c3 + 672cacqc
+399¢6c; — 84020301 + 189030401 - 1071cQC5c%
—23310701 42¢3c1 + 147cac3ey — 315c3 ¢y ;
—357020461 + 462c3c5¢1 4 42¢0c601 + 4641cgcq
—7c§ + 210303 — 42¢coc3c4 + 3150305 + 189c¢yc5
—483c3cg + 1365coc7 — 6069¢9

Chg =

Clo
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1810 — 1400201 — 1750301 + 4900201 + 10750401
105020361 — 1495¢5¢] — 700c3c] + 8756301
350c3cscs — 3650626401 — 29150601 — 1355636401
6565620501 + 174056701 + 350c3¢ — 1155¢2c3¢3
26856401 + 3165020461 — 3450636501

chip = 757 | 1230cac6¢f — 40505¢8¢] + 35c3cr — 245¢3 ¢3¢
750coc3cqc1 — 4395030561 — 2665¢4c5¢1
6155c3cge; — 21205¢oc7¢1 + 61925¢9c1 — 2863
2100203 1040cc3 4 1870c2 — 400c3 ¢y

40ckcs + 1700c2c305 + 400c3cs — 2560c4co
29840cocg — 40c3c7 — 73040c¢

ch(2j,)
chg =210; chy = —84cy; chy = 14 (3¢} — 4cp);

chg = —7 (26? —4dcocy + 03);

chy = 43 21c1 — B6cact — Teger + 28¢5 + 3404)

chs — 2 —42¢7 + 140c2¢3 + T0c3c? — 140c3¢y |
S8\ —205c4c1 + 3bcaes + 115¢5 ’
chg = 2 4201 — 168cac] — 147Tcsc3 + 2520201 + 417cqc?
60\ 84c3 — 2leacge; — 147czc1 — 56¢3 — 282¢9cy — 258¢q
—12¢] + 56ch1 - 700361 — 112¢3¢3 — 205¢4¢3
chy = % —21626301 + 250561 + 560201 — 770301 + 296¢coc4c1 | ;
+380cger — 14c3es + 14esey — 136¢oc5 — 434c7
3cf — 160261 - 266361 + 406201 + 800401 + 20020301
chy = 28 +10c5¢3 — 32c3¢3 + 45c3¢3 — 180cacyc? — 280cq et )
8| +6c3c3c1 — 20c3cqc1 + 100cacscr + 334crey + 4ch ’
—16626% + 380?1 + 446%64 — Tdczes + 136¢ocq + 44cs
-2 + 120201 + 240361 366261 - 786461 - 3062036‘11
—30c5¢] +40c3c3 — 600301 + 240020401 + 435¢6c}
che = 22 +45c3c4¢ — 135cac5¢3 — 543crc? — 12¢5¢1 + 45caciey

N —111cic; — 135c3csc1 + 198¢czese1 — 462¢ac6e1 ;
—591cgcr — cg + 30303 — 6cocsey + 570305
+33cqcs — 8Tcgeg + 513cocy 4 2427¢g
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42¢10 — 2800201 — 6650301 + 9800201 + 22850401
+11550203cl + 14956501 - 14000201 + 2275c3 ¢}
—8950020461 + 420c3¢3 — 350626301 — 2425030401
+47750205cl + 241750761 + 700c3¢3 — 2625026361
+6765c401 + 8175026401 — 11670630501

chig = % —1—552050801 — 350301 — 175020301 + 3090002060%
—5055030561 — 3215¢yc5¢1 + 10015¢3¢6cq
—48305¢coc7c1 — 247985¢9c1 — 185050601l
—2530coc] + 4640c2 — 1070c3 ¢4 + 1703 ¢y
+4390coc305 — 566% — 10250¢c4¢g + 1140coc3c4c1
+11170c3c7 — 64900%05 — 12410cycg + 441170c¢19

ch(03,):
chg =252; chy = —126¢;; chy = 7(9¢} — 10¢3);

chg = —7 (36% — 56102);

chy = % (63c] — 140coc? — T0czcr + 703 + 100cy);
chy = % ( 6301 + 1750201 + 1756361 — 1750201 — 2500401)
che — 2 63§ — 210cocf — 315¢3¢3 + 3150201 + 465c4c3 — 703
678\ +105coe3c1 + 285¢s5¢1 4 10563 — 390¢a¢4 — 5706 ’
cho = T 70cocy — 18¢] + 1400301 - 1400201 — 215¢4¢3 + 700201 ]
T 390cocqc1 — 2856561 — 1050301 + 570cgc; — 105020361 ’
9cf — 400261 - 1000301 + 1006261 + 1600401
+120020361 + 3400501 — 800261 +130c3¢3
chg = é—‘!l —460020461 — 7200601 — 20020301 — 20c3cqcq ;
—100coc5¢1 — 420c7¢1 + 1002 406203 + 1OOc4
+1200204 — 200cs3cs + 520cocq 4+ 1400cg
150201 3c] + 450301 450201 750401
50c3c3 — 75020301 225¢5¢t — 90c3 3 + 300cacqcd
chg = % 510c6c3 + 30c3csct + 30030401 ;
150coc5¢7 + 6300701 — 15¢5¢1 + 60cacicy — 150c2e;
300c3c5c1 — 180626401 — T80cacgc1 — 2100cgcy
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63c10 — 3500201 — 12250301 + 12250201 + 21250401
+2625c2¢3¢] + 8375¢5¢) — 17500201 + 35000361
—11000620461 — 203450601 — 1750020301
—1775030461 — 8975020501 — 395056701 + 8750201
—3675cac3ct + 9300c3c3 + 10725020401
—19200c3c5c3 + 48480cacaet + 142405¢gc3
—1756361 + 1750%0361 + 750coc3c401

—1—1275020561 + 275c4c501 + 2795¢3¢6C1
+10715¢c9c7c1 + 78095¢9c1 — 7002 + 5250203
—33500204 + 617505 — 14500204 + 2500304
+5900coc3¢05 — 119900%66 — 15370c4cq
+19910c3¢7 — 88810c2cg — 780950¢1

Ch10 =

=S

ch(Q?O):
chp = 210; chy = —126¢1; chy =7 (9¢] — 8ca);

chg = —7 (36:1') —dcocq — 03);

chy = 2 (63cf — 112co¢7 — 98¢zt + 56¢3 + 68¢4);

Ch5 =

Do

—63c} + 140c2¢3 + 210c3¢f — 140c3c1
—135¢c4c1 — 35¢c9c3 — 115¢s ’

2N

6 =51\ 1 180cheser + d3eser - 84¢2 — 282eneq — 258¢s
—18ci + 56ch1 - 154(;3(;1 —112c¢3¢3 — 79¢4c3
—4210501 + 560201 — 910301 + 268cocyc1 — 14702030%
+136¢gc1 + 140%03 — 14czeq + 136¢oc5 + 434c7

(BN

( 63c) — 168caci — 35Tcsc} + 2520201 + 207c4c? — 56¢3 >
Ch7 = (

9cf — 320261 - 1080301 + 800201 + 480461 — T2c6c?

| 452cs¢3 — 640201 + 118c3c? — 304cacqct + 152020301 )
8! 16c3cacy — 44c3eze; — 3d4cacser — 1068c7cq + 8¢y ’

76c3 — 32coc3 + 88c3cq — 148c3c5 + 272¢oc + 88cs

-3¢} + 120201 + 480301 — 360201 — 180401
—2820501 + 40c3c? — 84c3c3 + 192020461 - 30661
+48c3c3¢ — 9ezeqct + 35leacscd + 1143c7c3

chg = o —126%61 + 51020%01 — 1170?101 — 1290%0401
+246¢3c5¢1 — 354cocger + 327cgeq + cg — 30%03
+6coc3cy — 570305 — 33cqc5 — 9002030‘11

+87c3ce — 513cocy — 2427¢y
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63c10 — 2800201 — 12950301 + 9800201 + 3950401
+30450203cl + 101050561 - 14006201 + 3325c3 ¢t
—6850cocact + 1865¢c¢t — 2450020301 + 305030401
—17695620561 617156761 + 700c3¢? — 3255¢2¢3¢3
+7395c401 + 7545026401 — 16710630501

chig = 357 | +19560cac6e] — 41185¢sc] — 245¢5¢1 + 455¢3 cacy
—120coc3c4c1 + 6915036501 + 3715¢c4c5¢1
—8255cgcgeq + H9425¢coc7c1 + 261685cqc; — 5663
+420c3¢3 — 2530c2¢7 + 4640c2 — 1070c3 ¢y
+4390cac3c5 — 6490c3cs — 10250c4c6 + 170c5 ¢4
+11170cgc7 — 12410¢cocg + 441170c¢1¢

ch(Q7,):
chg =120; chy = —84cy; chy = 14 (3¢} — 2c0);

chy = % (—84c} + 84cocy + 42¢3);

chy = 4 (21c} — 28cac? — 35czc1 + 14¢3 + 8ey);
e — 2 —42¢% + T0cyc? + 140c3¢3 — 70c3er |
> Bl —50461 — 356203 — 8505 ’
ch 2 42¢§ — 84cact — 231cscs + 1260201 39¢yc3
6780\ +147coczer + 309¢s¢1 — 2863 + 42¢2 — 96¢a¢4 + 96¢6
—12¢] + 280201 + 98csct — 56c3c3 + 3Tcyct
chy = % —2170501 + 280201 490301 + 82c9cqc1 — 188cgcq
+14C%Cg — 14czcq + 106coc5 — 10502636% + 134c7
3cf — 80201 340361 + 206261 - 200401 + 52020361
che — 28 —1—1100501 — 16c3ct + 33c3¢3 — 42cacq0F + 1600601
87 8 —18c3czcq + ldezeqcr — 118cacsey — 106¢7¢1 + 2¢5
—8czc§ + 1GCZ + 160%64 — 28czcs — 16¢ocg — 272¢g
-2 + 66201 + 300301 - 180201 + 246461 - 60626301
—1320501 + 20c3c3 — 48c3¢t + 48626401 — 2730601
ch 12 | +36c3c3¢? — 2Tegeqc? + 22590562 + 165¢7¢2 — 65y
9= 79

+27Cg€§61 — 516?161 — 456%0461 + 102¢3c5¢1
+90c2c6c1 + 969cscy + 3 — 3c3es + 6eacgey
—456%65 — 27¢cqc5 + 69c3c6 — 195¢o¢7 + 867¢q

I

)
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42¢10 — 1400201 — 8050301 + 4900201 — 8150401
+19950203cl + 4595¢5¢} — 7006261 + 19256361
—1550020461 + 12415¢6¢f — 1750620301
—|-13750304cl — 10865026501 — 67450701 + 3506261
—1785020361 + 3315¢3c3 + 2535020461

chig = 3 | —7590cac6c] — 72635cs¢ — 175¢3¢1 + 385c3czcy
—510c2c3c4¢1 + 5055¢3¢5¢1 + 3005¢4¢5¢1
—833bcgcger + 19745coc7¢1 — 120145¢9¢1 — 2803
+210c3c3 — 1040c2cf 4 1870c2 — 400c3cq + 40ccy
+1700coc3¢5 + 4000306 — 723003656%

—25600406 - 400307 + 298406208 - 73040610

ch(Q},):
chg =45; chy = —36c;; chy = £ (36¢] — 16¢2);

chy = & (—36¢3 + 24cacr + 18c3);
chy = % (90 8020% — 13c3c1 + 403 — 204);
che — 2 —18¢7 + 20cac? + 50c3¢f — 20c3¢; ) |
° 7 B\ 4+25¢4e1 — 15¢2¢3 — 15¢5 ’
che — 2 18¢% — 24coct — 8lesed + 360201 —69c4c?
678 +5T7cocger + 39¢5¢1 — 862 + 1203 — 6cocy + 66¢q
—36¢] + 560201 + 238c3ct — 112¢2c3 + 2870401
chy = & [ —147¢c5¢} + 56c3c1 — 105¢5¢1 — 588cser + 42c3¢s |
—42c3cq + 168cocs — 273020301 — 378c7
9c% — 160201 — 820301 + 400201 — 1280401l + 52c3c401
h 4 730301 320201 + 20026401 + 4326661 506%6361
8 =gl

534c7c1 — 172coc5c1 + 4cy — 16c2¢2 + 22¢2 + 58¢5c3 ;
120%04 — 26¢c3cs — 152¢oc6 + 13202036? + 236¢g

—6c7 + 120201 + 720301 — 360261 + 1380401
—150020361 - 546561 + 406201 — 108c¢c}
—48¢cacyc — 681cgc} + 96c3czet — 111egeqct
chg = 9@ —1—30902056% — 1251070% — 120301 + 57020%01 — 7503101 ;
—276%6401 4+ 102c3c5¢1 + 522c0c6¢1 — 1059cgcq + 36%
—90%03 + 18coc3ey — 750305

—bleges + 117c3c6 4 285cac7 — 369¢g
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chyp =

18¢° 40@c1 - 2750301 + 140c2c1 - 625c4c‘f
—1-705020301 + 205¢5¢7 — 2000201 + 6250301
+350c2c4¢] + 4205¢6¢] — 650626301 + 845636401
—2035020561 + 102850701 + 1000201 555cac5c3
+735¢3¢3 + 165020461 — 1050636501 — 5100c2c6c?

100 [ +12815¢cg¢F — 650301 + 155¢3c3c1 — 300cac3c4cq
+1155C%C561 + 835c4c5c1 — 2315c3¢6c1 + 10cqcq
—5195¢ac7¢1 + 8605¢9c; — 8¢5 + 60c3¢3
—190626?1 + 3200% — 506364 — 106%04 + 250c¢soc3cs
+89OC%CG — 1250c3¢7 — 2150c¢9¢g + 2510¢qg
ch(Q}):
chg =10; chy = —9¢y; chy = % (90% — 202);
chg = % (—3051" + cac1 + 03);
chy = % (90‘1l — 4020% — 8¢z + 203 — 464);
chy = 5l ( 901 + 50201 + 150301 — 50261 + 15¢4¢1 — beocg + 505)
che — L 9c% — 6eact — 240301 +9c3¢3 — 36c4¢F + 18cac3c1 |
678\ —24¢50y — 23 + 3¢ + 6cacy — bieg ’
—9¢T + Teact + 35¢c3c} — 14c3c¢3 + T0cqcd — 42coc3¢?
ch; = % +7OC561 + 70201 — 140301 — 28cycq0
+3b5cge1 + 70%63 — Tegeqy — Teges + Tey
9c% — 80201 480301 + 200201 — 1200401 + 80020301
che — L —1600501 — 16¢3¢2 + 40c3c3 + 80cacact — 1206661
87 8l —32c3c3e1 + 40c3cqcq + 40czcsc01 — 48¢cre1 + 2¢5
—8026% + 40121 — 80%64 + 8cszes + 8cocg — 8cg
—3c] + 30261 + 210301 90201 + 630401 45020301l
+105C501 +10¢3¢3 — 30c3c; — 60020401 + 1050601
h 3 | +30c3csct — 45030401 - 45020501 + 63c7c? — 3c3er
9 = g1

-1—15626?))01 — 96401 + 15026401 — 18czcsc1 — 18cacgey
+21cger + cg — 30303 + 6Gcacsey
+30%C5 — 3cyc5 — 3ezcg — 3cact + 3cg
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9cl0 — 100201 — 800301 + 350201 — 2800401
—1—210020301 - 5600501 — 500201 + 1750301
+35OCQC401 7006661 200020361 + 35063040:{’
—1-350020501 5600701 + 25c3¢3 — 150020301
chyp = L. +105C461 — 150c3cqe? + 210c3¢5¢2 + 210cac6¢3
10! —2806861 —20c3er + 50c3cser — 120caczcqcy
—60026501 + T0cyc5¢1 + T0c3c6c1 + T0coc7Cq
—80cgcy — 2¢5 + 15c3¢3 — 10cact + 52 + 10c3 ¢y
—100364 — 20coc305 — 100%66
+10c4cg + 10c3c7 + 10cocg — 10c¢ig
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