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THE ALGEBRAIC ATIYAH-HIRZEBRUCH SPECTRAL
SEQUENCE OF REAL PROJECTIVE SPECTRA

GUOZHEN WANG AND ZHOULI XU

ABSTRACT. In this note, we use Curtis’s algorithm and the Lambda algebra to
compute the algebraic Atiyah-Hirzebruch spectral sequence of the suspension
spectrum of RP*° with the aid of a computer, which gives us its Adams FEa-
page in the range of t < 72. We also compute the transfer map on the Adams
Es-pages. These data are used in our computations of the stable homotopy
groups of RP in [6] and of the stable homotopy groups of spheres in [7].

This note gives computer-generated computations to be used in [6] and [7]. The
data here are “mindless” input to those papers, input that a computer can generate
without human intervention. The papers [6] and [7] compute differentials, starting
from the data presented here. We are minded to quote Frank Adams [I], page 58-59]
from 1969:

“... The history of the subject [algebraic topology] shows, in fact, that whenever
a chance has arisen to show that a differential d, is non-zero, the experts have fallen
on it with shouts of joy - ‘Here is an interesting phenomenon! Here is a chance to
do some nice, clean research!’” - and they have solved the problem in short order.
On the other hand, the calculation of Ext®t groups is necessary not only for this
spectral sequence, but also for the study of cohomology operations of the n-th kind:
each such group can be calculated by a large amount of tedious mechanical work:
but the process finds few people willing to take it on. ---”

Warning: this note contains data of interest only to experts.

1. NOTATIONS

We work at the prime 2 in this paper. All cohomology groups are taken with
coefficients Z/2.

Let A be the Steenrod algebra. For any A-module M, we will abbreviate
Ext4(M,Z/2) by Ext(M).

Let V be a vector space with {v;} an ordered basis. We say that an element
v =Y a;v; has leading term agvy, if k is the largest number for which aj # 0.

For spectra, let S be the sphere spectrum, and Pf° be the suspension spec-
trum of RP>=. In general, we use P"** to denote the suspension spectrum of
RP™F/RPL,

2. THE CURTIS TABLE

We recall the notion of Curtis table in a general setting in this section.
Let Xo — X7 — ... be a complex of vector spaces (over Fs). For each X, let
{z;;} be an ordered basis.
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Definition 2.1. A Curtis table for X, associated with the basis {x; ;} consists of
a list L; for each i.

The items on the list L; are either an element x; ; for some j, or a tag of the
form x; j < ;1 for some j, k.

These lists satisfy the following:

(1) Each element x; ; appears in these lists exactly once.

(2) For any 1i,j, an item of the form x;; or a tag of the form x; ; < x;—1
appears in the list L; if an only if there is a cycle in X; with leading term
Li,j-

(3) If a tag of the form m;; < x;_1k appears in the list L;, then there is an
element in X;_1 with leading term x;_1 ; whose boundary has leading term
Li,j-

Remark 2.2. By Theorem [3.3 and Corollary the Curtis table exists and is

unique for a finite dimensional complex with ordered basis.

The Curtis algorithm constructs a Curtis table from a basis, and can output the
full cycle from the input of a leading term.

For example, the Curtis table in the usual sense is for the lambda algebra with
the basis of admissible monomials in lexicographic order. In [5] Tangora computed
the Curtis table for the lambda algebra up to stem 51.

Another example is the minimal resolution for the sphere spectrum. This case
is indeed trivial in the sense that there are no tags in the Curtis table.

3. THE CURTIS ALGORITHM

The Curtis algorithm produces a Curtis table from an ordered basis. It can be
described as follows:

Algorithm 3.1. (Curtis)

(1) For each i, construct a list L; which contains every x; ;j such that the items
are ordered with j ascending.
(2) Fori=0,1,2,... do the following:
(a) Construct a pointer p with initial value pointing to the beginning of L.
(b) If p points to the end of L; (i.e. after the last element), stop and
proceed to the next 1.
(¢c) If the item pointed by p is tagged, move p to the next item and go to
Step [20.
(d) Construct a vector c € X;. Give c the initial value of the item pointed
by p.
(e) Compute the boundary b € X, 11 of c.
(f) If b= 0, move p to the next item and go to Step [2H.
) Search the leading term y of b in L;11.
) If y is untagged, tag y with the leading term of ¢. Remove the item
pointed by p and move p to the next item. Go to Step[28.
(i) If y is tagged by z, add z to c. Go to Step[Zd.
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Example 3.2. As an example, we compute the Curtis table for the lambda algebra
fort =3. We start with

Ly = {A:}

Ly = {\Ao}

Lz = {3}
We next compute the boundary of Ao

d(X2) = M Xo.

We therefore remove it from L1 and tag AMAo with Aa. The output gives us the
following:

Li=10
L2 = {)\1/\0 < )\2}
Ly = {\¢}

Theorem 3.3. (Curtis) The Curtis algorithm ends after finitely many steps when
X, is finite dimensional. Moreover, let Y, be the graded vector space generated by
those untagged items on the L;’s. Denote by C, the subspace of cycles in X.. There
is an algorithm which constructs a map Y; — C; and a map C; — Y; which induce
an isomorphism between Y, and the homology of X..

Proof. See [5]. O

Corollary 3.4. The Curtis table is unique for a finite dimensional compler X,
with ordered basis. In fact, it is specified in the following way:

Let I(x) denote the leading term of x.

If there is a tag a <+ b, then a is the minimal element of the set {l(d(x))|l(x) = b}.

If an item a is untagged, then it is the leading term of an element with lowest
leading term in a homology class.

Proof. See [5]. O

4. CURTIS TABLE AND SPECTRAL SEQUENCES

Now suppose V is a filtered vector space with --- C F;V C F;;1V--- C V. We
call an ordered set of basis {v;} compatible if for any ¢ there is a k; such that F;V
is spanned by {vy : k < k;}.

Let Xo — X1 — ... be a complex of filtered vector spaces such that the dif-
ferentials preserve the filtration. Then there is a spectral sequence converging to
the homology of X with the Ej-term FjX;/Fi_1X;. Suppose we have compatible
bases {Ii,j} of Xz

Theorem 4.1. The Curtis table of X, consists of the following:

(1) The tags of the Curtis table for (E,,d,) of the spectral sequence, for all
r>1.
(2) The untagged items from the Eoo-term.
Here we label the basis of E,. as the following. In the E7-page, we use the image

of the x; ;’s as the basis, and label them by the same name. Inductively, we use
Theorem[3.3 to label a basis of E,. by the untagged items in the Curtis table of E,._1.
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Proof. We check the conditions of Definition 211 They follow directly from the
definition of the spectral sequence, the conditions for the Curtis tables of the E,.’s,
and Theorem B3] O

Consequently, we can identify the Curtis table with the table for the differentials
and permanent cycles of the spectral sequence. For example, in the lambda algebra,
we have a filtration by the first number of an admissible sequence. The induced
spectral sequence is the algebraic EHP sequence. So the usual Curtis table can be
identified with the algebraic EHP sequence. See [3] for more details.

In practice, the Curtis table for the F; terms is often known before hand. Then
we could skip those part of the Curtis algorithm dealing with the tags coming from
the E7 term. And we often omit this part in the output of Curtis table.

5. THE ALGEBRAIC ATIYAH-HIRZEBRUCH SPECTRAL SEQUENCE

Let X be a spectrum. There is a filtration on H*(X) by the degrees. For any n
there is a short exact sequence 0 — HZ""Y(X) — H="(X) — H"(X) — 0. This
induces a long exact sequence

o= Ext(Z)2) @ H"(X) — Ext(H="(X)) — Ext(H="T1(X)) — ...

Combining the long exact sequences for all n we get the algebraic Atiyah-Hirzebruch
spectral sequence

@nExt(Z/2) @ H"(X) = Ext(H* (X))

There is another way to look at the algebraic Atiyah-Hirzebruch spectral se-
quence.

Let us fix a free resolution --- — F; — Fy — [Fy of Fy as A-modules. For
example, we can take F, to be the Koszul resolution, which gives the lambda
algebra constructed in [2]. We can also take F to the the minimal resolution.

Then for X a finite CW spectrum, we can identify RHom(H*(X),7Z/2) with
the complex C*(H*(X)) = Hom(H*(X) ®p, Fx,F2) where we take the diagonal
action of the Steenrod algebra on H*(X) ®p, Fy using the Cartan formula.

The cell filtration on H,(X) induces a filtration on H*(X) ®p, Fx, and we can
identify the algebraic Atiyah-Hirzebruch spectral sequence with the spectral se-
quence generated by this filtration. In fact, the map H*(X) ®p, F. — H*(X)
preserves these filtrations and induces a quasi-isomorphism on each layer. So they
define equivalent sequences in the derived category, hence generate the same spec-
tral sequence.

6. THE CURTIS ALGORITHM IN COMPUTING THE ALGEBRAIC
AT1YAH-HIRZEBRUCH SPECTRAL SEQUENCE

Let X be a finite CW spectrum.

Let r} ; € F; be aset of A-basis for the free A-module F;. Letr; ; € Hom4(F;,Z/2)
be the dual basis.

We choose an ordered Fo-basis e}, of H*(X) such that elements with lower degrees
come first. Let e, € H.(X) be the dual basis. Then the set {ej @ r};} is a set of
A-basis for H*(X) ®r, F.. Let ey @1, ; € Homa(H*(X) ®r, Fi,F2) be the dual
basis with the lexicographic order.

The following is a corollary of Theorem [£.1]
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Theorem 6.1. The Curtis table for C*(H*(X)) = Homo(H*(X) ®p, Fi,F2) sat-
isfies
(1) If there is a tag a < b in the Curtis table of Hom 4 (F;,7Z/2), there are tags
of the form ex ® a < e ® b.
(2) The table of all tags which are not contained in Case[dl is the same as the
table for the algebraic Atiyah-Hirzebruch differentials of X .
(3) The items not contained in the previous cases are untagged items. They cor-
respond to the permanent cycles in the algebraic Atiyah-Hirzebruch spectral
sequence.

Consequently, we can read off the Fs-term of the Adams spectral sequence of
any truncation of X.

Theorem 6.2. Let X! be the truncation of X which consists of all cells of X in
dimensions between (and including) m and n. Therefore in the Curtis table of X,
all the tags are those tags in the Curtis table of X lying within the corresponding
range. (Note there could be more untagged items, which are just those not appearing
in any tags.)

Proof. This follows from the previous theorem because the Atiyah-Hirzebruch spec-
tral sequence is truncated this way. (I

We present two examples. The latter one is used in our computation in [7] that
the 2-primary mg; = 0. For notation, in the Lambda algebra, we will abbreviate an
element \;, ...\, by i1...4,. In the Lambda complex of PP, we will abbreviate
an element ex ® \;, ... A;,, by (k)i1...i,. The Curtis table is separated into lists
labeled by (t — s,t) on the top, in which those untagged items give a basis for
Exts= b1 (H*(P)).

Example 6.3. As a relatively easy example, we compute Ext>*T9(H*(P§)) using
the Curtis table of P in the Appendix.
There are only two boxes that are used in this computation: the ones labeled with
(9,3) and (8,4). The box labeled with (9,3) is the following:
(1)53
(3)33
(M11+(9)1
The spectrum P§ only has cells in dimensions 2 through 8. We remove the item
(1) 5 3, since it comes from the cell in dimension 1. We also remove the tag (9) 1,

since it comes from the cell in dimension 9. Therefore, the only items remaining

in this box are (3) 33 and (7) 1 1.

The box labeled with (8,4) is the following:
(1)511+(2)61
(5)111+(6)21
After removing the element (1) 5 1 1, which comes from the cell in dimension 1,
the element (2) 6 1 tags nothing. We move the element (2) 6 1 from the box labeled

with (8,4) to the one labeled with (9,3). Therefore, we have the conclusion that the
group Ext>*+9(H*(Pg)) has dimension 3, generated by

(3)33, (7)1 1, and (2) 6 1.
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One can even recover the mames of these gemerators in the algebraic Atiyah-
Hirzebruch spectral sequence. See Notation 3.3 in [7] for the notation. In Ext(Z/2),
the elements 3 3, 1 1 and 6 1 all lie in the bidegrees which contain only one nontrivial
element. Therefore, we can identify their Adams Eo-page names as h3, hi and hohs.
This gives us the algebraic Atiyah-Hirzebruch Eq-page names of these generators:

h3[3], hi[7], and hohs[2].

Example 6.4. We present the computation of the Adams Eo page of P72 in the 60
and 61 stem for s < 7, which is used in the proof of Lemma 8.2 in [7]. The boxes
that are used in this computation have the following labels:

(59,s) for s <7, and (60,5s"),(61,s") for s <8.

The spectrum P2 consists of cells in dimensions 16 through 22.
We start with the 60 stem.

We have Extb1T60(P22) = Ext22+69(P22) = 0, since the boxes labeled with
(60,2), (59,3) and (60, 3), (59,4) becomes empty.

We have Ext33t00(P22) = 7/2, generated by (19) 11 15 15 from the box la-
beled with (59,5). The box labeled with (60,4) becomes empty. Since 11 15 15 €
Ext33+t4 = 7,/2 generated by co, we identify (19) 11 15 15 with its Atiyah-
Hirzebruch name c2[19].

We have Ext*4+60(P22) = 7,/2 © 7 /2, generated by (16) 13 13 11 7 from the box
labeled with (59,6), and by (20) 197 77 from the box labeled with (60,5). We find
their Atiyah-Hirzebruch names g2[16] and f1[20].

We have Ext>5T0(P22) = 7Z/2 ® 7Z/2, generated by (16) 11 14 5 7 7 and
(21) 7 13 5 7 7 from the box labeled with (59,7). The box labeled with (60,6)
becomes empty. We find their Atiyah-Hirzebruch names hogz[16] and hiei[21].

We have Ext®¢T60(P22) = 7/2 0 Z/2® 72, generated by (16) 7144577 from
the box labeled with (59,8), and by (20) 559777 and (22) 359777 from the box
labeled with (60,7). We find their Atiyah-Hirzebruch names hig2[16], h3 f1[20] and

We have Ext™"T60(P22) = 7,/2, generated by (21) 359 3 57 7 from the box
labeled with (60,8). The box labeled with (59,9) becomes empty. We find its Atiyah-
Hirzebruch name hyy[21].

Similarly, one can compute the 61 stem. The computation is summarized in the
following Table 1.
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TABLE 1. The Adams E5 page of P22 in the 60 and 61 stems for

s< 7T
s\t—s 60 61
7 hiy[21]  highsdo[16]
hiy(22]
6 hgg2[16]  hohsdo[16]
h§f1[20]  Phohs[19]
5 hog2[16]  h1g2[16]
h161[21] h5d0[16]
hy f1[20]
h1h500[21]
hgd;[22]
7 w6 hoh0]
Al20 g1
fi21]
h2hshs[21]
h5CQ[22]
3 c2[19] h3[16]
hihshs[22]

7. THE HOMOMORPHISM INDUCED BY A MAP

Let f : X — Y be a map which induces the zero map on homology. Let Z be
the cofiber of f. Then the homology of Z can be identified with the direct sum of
H.(X) and H,(Y) as a vector space. If z1,...,z) is an ordered basis of H,(X)
and y1, ...,y is an ordered basis of H,(Y), then y1,...,y;,x1,...,xk is an ordered
basis of H,(Z) with certain degree shifts. Note we do not make elements with lower
degree go first here. Instead elements y; always go before elements x; regardless of
degree.

Note that in this case, there is a map of Adams spectral sequence of X and Y
which raises the Adams filtration by one, and on the Fy page it is the boundary
homomorphism for the Ext group for the exact sequence 0 — H**1(X) — H*(Z) —
H*(Y) — 0. We call this the map induced by f.

Theorem 7.1. The Curtis table for C*(H*(Z)) = Homa(H*(Z) ®F, Fi,F2) from
Section 5 with this ordered basis satisfies
(1) All of the tags in the Curtis table for C*(H*(X)) and for C*(H*(Y)) also
appear in the Curtis table for C*(H*(Z)).
(2) The remaining tags give the table for the homomorphism on the Adams
Es5-page induced by f.
(3) The untagged items give basis for the kernel and cokernel of the homomor-
phism induced by f.

Proof. This follows from Theorem [Tl by using the filtration Y C Z, and identifying
the do-differential with the attaching map X — Y. ([l

So we can use the Curtis algorithm to compute the homomorphism induced by
a map.
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8. THE ALGEBRAIC ATIYAH-HIRZEBRUCH SPECTRAL SEQUENCE OF THE REAL
PROJECTIVE SPECTRA

We use the Curtis algorithm to compute the algebraic Atiyah-Hirzebruch spec-
tral sequence for the real projective spectra. We take the lambda algebra for the
resolution of Z/2 and use the usual Curtis table for the sphere spectrum as input.
We have carried out the computation through stems with ¢ < 72. As a usual con-
vention to out put the Curtis table, we abbreviate the sequence 2 4 1 1 by *; when
there are multiple 2’s consecutively, we replace them by the same amount of dots.

Together with the algebraic Kahn-Priddy theorem [4] and known information of
Ext(Z/2), this gives the Adams Es-page of PP up to t — s < 61.

We also compute the transfer map. Recall that the fiber of the transfer map has
one more cell than PP in dimension —1, and all the Sq¢’ acts nontrivially on the
class in dimension —1. We will use Theorem [7.] to identify the table for transfer
with a portion of the Curtis table for this complex.

For notation, in the Lambda algebra, we will abbreviate an element A;; ... \;,
by i1...i,. We will abbreviate an element ex ® A;, ... \;, by (k)i1...i, in the
Lambda complex of PP°. The symbol o means zero. The Curtis table is separated
into lists labeled by (¢ — s,t) on the top, in which the untagged items give a basis
for Exts~ LY (H* (Pp°)).

The table for the transfer is the output of the algorithm: (We put the table for
the transfer map first since it is shorter)

In this table we only list the nontrivial items. Others either map to something
with the same name, or to the only choice comparable with the algebraic Kahn-
Priddy theorem. For example, (1) maps to 1, i.e. the inclusion of the bottom
cell maps to n. As another example, (5) 3 maps to 5 3, which can be proved
independently by the Massey product

(ha, hi, ha) = hihs.

‘We do not include such items in the transfer table.
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Table 2: The table for the transfer map

56235733

243336653

1) 7 53

1)53 333
1)6233 24333

1) 15 133

1) 133 1133

(3) 15 117

(2) 13 3 1053

(1) 1133 9333

(4)65 3 5733
(1)8333 15333
3)8333 17333

(3) 117 777
1)6653 35733

(5) 11 3 3 3577

2) 777 4577
(1)62344111 241124333
1) 4577 23577
(3)13124111 12245333
(1)81124333 222245333
(5)13124111 62245333
(3)81124333 122245333
(1)62245333 222235733
(8)3577 129333

1) 15 15 13117
(12)577 )
(1)623441124111 2411241124333
(1) 31 29 3
(2)129333 936653
(1)56245333 222336653
(1) 29 3 2733

1) 13577 113577
(1)93665 3 5536653
(3)1245333 5536653
(3) 31 277

(2) 29 3 265 3

(1) 2733 25333
(3)93577 573577

(1) 129333 573577
(1)811241124333[2222222245333
(3) 13577 59777
(5)124533 3 6523577
(1)
(3)811241124333]4222222245333
(3) 27 7 2377
(1)593577 3573577
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M)5536653 17336653
(7) 31 23 15

(6) 29 3 2213 3

(5) 27 3 3 211133

(4) 25333 209333
(1) 144577 359777
(1) 23 15 21 11 7

(5) 27 7 2111 7
(2)2377 20577

M 17777 713577
(1)8129333 3593577
(1) 21117 19777
(3)2377 19777

(9) 13117 111577
(1)2057 7 183577

) 17777 714577
(1) 713577 559777
(2209333 1736653
M 111577 911777

() 17777 911777
(1) 1736653 111245333
(4209333 12129333
(2)173665 3 10936653
(1)111245333 95536653
(256523577 4155536653
(7) 2315 15 15 15

(6) 21 117 1413117
(1) 1313117 915777
(6)20577 3135774915777
M 17777 915777
(5) 183577 12113577
(3) 12129333 78129333
(1) 1313577 1159777
(8)209333 1159777
27144577 8359777
(6)173665 3 8359777
(3) 1313 11 7 T111577
2915777 6911777
(1) 1159777 9359777
(1)8359777 45359777
(278129333 83593577
(1) 2377 71115 15
(8)19777 1017777
(3) 1313577 9713577
21159777 8559777
() 7144577 510113577
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6247111515

2)8359777 16359777
(1)45359777 235359777
(1)83593577 453593577
(A) 1413117 9111577

M 1017777 8011777

(5) 15 15 15 911 15 15

(6) 1413117 71313117
(3)1017777 6915777
(2)8911777 16911777
(49359777 3510113577
(1) 71313117 57111577
(3)9111577 57111577
(3)9 1115 15 57111515
(1)8453593577 45453593577
(316235536653 |45453593577
(1)271245333 2555360653
(2005659777 )
(3)271245333 51247111515
(2)255536653 3646911777
(1)623510113577 |22459359777
(4)5593573577 )
(7)18243336653 |84235359777+22459359777
(8)57 1115 15 )

(9) 471115 15 28113577
(3)2812933 3 238129333

(1)

24347111515

The Curtis table for the Adams Es-page of P in the range of ¢ < 72 is the
following:

*=2411
=2




—
[ V)

GUOZHEN WANG AND ZHOULI XU

l
EN|
~—

|(1> |
(1)1 (6) 1
|(3) | (1)33
(5) 11
OF (4)111
()11 o
(5) 3
1)
(1) 3
(3) 1 < (5) (8,3)
(1)61« (2)7
e
(1)21+« (2)3 (5) 21« (6) 3
(2)11 <41 (6) 11+« (8) 1
(D111« (2)21 (1)511+« (2)61
(5) 111+« (6)21

—~
~—
—_
—_
T
—
~—

3 9) 1

(2)111++ (4)11

—
w
=
w

(3) 21« (4) 3

(3)111+« (4)21
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(1)1233« (8)
(3)4111«+ (4)511

(1) * 1

(11,3)

(3)53« (5) 7
(5)33 ¢« (9)3

(11,4)

(2)333+« (4)53
(3)233 « (6)33

(11,5)

(2)1233+« (4)233
(44111

(2) * 1

Ln1*1 |

(11) 1 + (13)

|

511+ (6)61

2
)333+« (5)53
)

)111+ (10)21

(12,5)

(3)1233+« (5)233
(5)4111+« (6)511

(12,6)

(1)44111+ (4)1233
(3)*¥1+ (6)4111

[N}
~

(12,7)

(1)2*%1+ (2)44111
(2)1%1+« (4)*1

(1)11*%1« (2)2%1

(7) 33 « (11) 3
(11) 11« (13) 1

(4)333+« (8)33
(10111 (12) 11

|

3

) ) *1
Lm11*1+«®1*1 I

(M) 7

1*1+ (5
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(6)53 (1)6233
(7) 61+ (8) 7 (6)1233+« (8)233
(1) 21+ (12) 3 () 4111
(5)333+(9)33 (1)51233+(2)6233
(6)233 (6) * 1
(7)511+« (8)61 —
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(20)245333+« (26)24333
(23) .4333+« (24)36233
(25) 6 * 1« (26) 84111

(29) 2% 1« (30) 44111

(30) 1% 1 « (32) * 1 )
(40, 8)

(1)3593577
(3)3573577+«+ (5)593577
(3) 71245333+« (4) 132357
(5)6523577
(7)5536653+« (9)936653
(9) 21 1 * 1 « (10) 22 * 1

(17) 131 % 1« (25) 124333
(23) 1124333+« (24) ..4333
(25) 51 %1 « (26) 6 * 1

(29) 11 %1 « (30) 2 *1

.
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(40, 9) (40, 16)

(3)47336653+« (855366053 (1) 131 ***1 ¢ (9)1**24333

(356336653« (4)71245333 (7)11*%%24333+« (8)2**24333
(5)36336653« (6)6523577 (9) 51 % % * 1« (10) 6 * * * 1

(9) 2011 %1« (10) 21 1 * 1 (13) 11 % %% 1 « (14) 2 * * * 1

(11) 36245333« (12) 6235733 4
(15) 81124333+« (24)1124333

(17) 1211 %1 « (18) 131 * 1 (40, 17)

(23) 12344111+« (25)2344111

(25) 411*1+ (26)51*1 (1) 121 1% ** 1 4 (2) 131 * * * 1

(7)1234411%*%1« (9)234411%%*1
* ok ok

(9)411 14 (10) 51 % **1

)247336653 (40, 18)
(2)235536653+¢« (4)47336653 g
(3356235733« (4)56336653 (1) ***24333
(5) 243336653+« (6)36336653 (1) 8411 ***1 « (2)1211***1
(9) 36 .45333(—(10)562*45333 (5) 4411 ***1 ¢« (8)1234411*%*1
E?)l)l6431517313(;((1102))2??6121451333 mrrrricaoerrrrre J
(14) ... 45333« (19)62344111
(15)362344111+4 (16)81124333 0. 10
(17)8411%1« (18) 1211 *1 (w, 1)
(21)4411%1+« (24)12344111 (1) 6% ***1 e (2)8411%%%1
* ok *
(23) 14 (26)411*1 (2)34411%%*1
(B) 2% %% %1« (6)4411**%1
I * %k

6 8 *1

(3).43336653+« (4356235733
(6) ...336653

(9) ....35733+« (10)36..45333

(9) 14 * * 1+ (10) 16 41 1 * 1

(12) ....45333 « (18) 24333
(15)2%24333+« (16)362344111
(17) 6 * * 1 « (18) 8411 * 1

(21) 2% * 1+ (22) 441 1%*1

(22) 1** 1+ (24) * * 1

(3) 23 15

(7) 27 7 + (11) 31
(11) 15 15

(23) 11 7 « (27) 15
(27) 77 + (35) 7
(39) 11 + (41) 1

7

(2) 21117

(3) 22 13 3 « (4) 23 15

(4) 23 7 7 « (10) 29 3

(7) 26 53 « (8) 27 7

(10) 13 11 7

(11) 14 13 3 « (12) 15 15

(20) 77 7 « (26) 13 3

(22) 577 «+ (34) 53

(23) 10 53 « (24) 11 7

(27) 6 53 « (28) 77

(38) 111« (40) 1 1 )

(41, 5)

(1) 111577

19777

(2) 20577« (9) 2733
(40, 15) @B)y1r7r77

(3) 21 11 3 3 « (4) 22 13 3
CO . 35733+« (2)36...... 45333 (7) 25333 «+ (8) 265 3
(4) cooeennn. 45333+« (10) **24333 (11) 13 11 3 3 + (12) 14 13 3
(7)2%*24333+« (8)36234411%*1 (18) 457 7 + (25) 11 3 3
(9) 6% ** 1 « (10)8411**1 (19) 3577+ (33)333
(13) 2% ** 1+ (14)4411**1 (23) 5733« (28) 653
(14) 1% % * 1 + (16) * * * 1 (23) 9333+« (24)105 3
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(1) 714577+« (2) 111577
(1) 183577 « (8) 25333
(2) 713577« (417777
(3) 209333+« (4) 211133
(6) 59777+« (10) 13577
(11) 129333 « (12) 1311 33
(17) 23577 « (24) 9333
(20) 35733« (25) 8333
(21) 47333« (22) 6653
(23) 45333+« (24)5733
(27) 51233 « (28) 6233
(41,7)

(1)55977 7« (2)714577
(1) 173665 3
(3359777« (5144577
(3) 8129333

(7)573577+« (11)93577

(11) 1245333

(15) 336653« (19) 36653

(18) 235733+« (24)45333

(21) 245333+« (22)47333

(27) 344111+ (28)51233

(31) 1% 1 « (33) * 1

(41, 8)

(2)3593577

(36936653« (48129333
(4)3573577+« (8) 573577
(9)6336653+« (16)336653

(11) 10245333 + (12) 1245333
(15) 6245333« (22)245333
(30) 11% 1+ (32) 1%1

(41, 9)

(1)56523577

(3)36523577+« (46936653
(7)56235733+« (13)6235733
(9)36235733+« (1006336653
(11) 7131 %1 <+ (12) 1024533 3
(13) 6 ..45333 « (19) 131 * 1
(15)4..45333+« (16)6245333
(2)247336653
(3)235536653+« (436523577
(6)243336653+« (11)56245333
(7)356245333+« (856235733
(9) ..336653+« (10)36235

733
(11) 581124333« (12) 7131 * 1
(12) ...35733« (17)81124333

(13)4..45333 « (14) 6 .45 333

(15) ...45333 « (16) 4 ..453 33
(19)512344111+« (20062344111
~

(1) 1247336653
(4).43336653+« (10)...336653
(7) ...336653+« (8) 356245333
(10) .....35 73 3  (16) ....4 53 3 3
(11)4...45333« (12) 581124333
(13) ....45333 «+ (14) 4 ..453 33
(19)34411%1+« (200512344111
(23) 1 %% 1 « (25) * *1

(41, 12
(1)6...336653 « (8)...336653
(7) 6 ....45333 « (14) ....45 33 3
(11) ... 45333+« (12)4...45333
(22) 11 % %1 (24) 1% *1

(1)36...35733 « (2)6...336653
(5) 6 ......d 5333 « (12) ...
(M) 4 ...... 45333+« (8)6

(41, 14)

1) e 336653+« (2)36....35733
(4) v 35733« (9)811*%24333
(5)4.....45 333 « (6) 6 ...... 45333
(7) v 45333« (8) 4 ... 45333

(11)51234411%1+ (12)6234411%*1

*H ] (12) 512
— (A7) *x k1

(8)11**24333
(14) 11 % ** 1« (16) 1 * * * 1

= W

KA1 (4)6234411%%1

3
*14 (4)51234411%%1
* %

3
1
9 R

(9)

® ok ok
1+ (8) 1****7

*
*

(1)2344
1 *

(42, 3)

(11) 30 1 «+ (12) 31
(27) 14 1 « (28) 15
(35) 6 1 < (36) 7

(36) 33 « (42) 1

(39) 2 1 + (40) 3
(42, 4)

(1) 11 15 15

(3) 21 11 7 « (5) 23 15
(5) 2377 « (9) 277
(11) 13 11 7 « (13) 15 15
(11) 29 1 1 « (12) 30 1
(21) 777 « (25) 11 7
(23) 577« (29) 77
(27) 1311 « (28) 14 1
(34) 233 « (41) 1 1
(35) 511 « (36) 61
(39) 111 « (40) 2 1




w
o}

—~
N
S
ot

-

(1) 10 13 11 7 « (2) 11 15 15
(2) 19777« (4) 21117
(3)2057 7+ (6) 2377
(9) 14577 « (12) 1311 7
(11) 28 111 « (12) 291 1
(19) 4577« (22) 777
(2003577« (24) 577
(27) 12111 « (28) 131 1
(33) 1233+« (40) 111
(35) 4111+« (36) 511

(1)911777+« (2) 1013117
(2) 183577« (420577
(3713577« (5) 17777
(4)209333

(7)59777+« (11) 13577
(9) 113577 « (10) 1457 7

(11) 244111+ (12) 2811 1
(12) 12933 3

(18) 23577 « (20)4577

(21) 35733 « (25) 5733

(25) 36233+« (26) 8333

(27) 24333« (29) 6233

(27) 84111+« (28)12111
(31) 44111+« (36)4111

(42, 7)

(2)559777+« (4713577
(2) 1736653
(4)359777+« (859777
(5) 1323577+« (6) 14457
(6)593577+« (12)93577
(10) 936653

7

(11) 22 % 1 + (12) 244111

(19) 235733+ (20036653

(25) ..4333 « (26)36233

(26) 124333+« (28)24333

(27) 6 % 1 < (28) 8411 1

(28) 344111« (34) *1

(31) 2% 1« (32)44111

(42, 8)

(1) 111245333

(3)3593577+«+ (5)8129333
(5) 3573577+« (9573577

(5) 71245333« (6) 1323577
(7) 6523577« (13)1245333
(9) 5536653

(11) 21 1 * 1+ (12) 22 * 1

(25) 1124333« (26)..4333
(26) 2344111« (33)1%*1

(27) 51 % 1 « (28) 6 * 1

(31) 11 %1« (32)2%1

(-12.9)

(2)56523577

(5) 47336653« (11)6336653
(5) 56336653« (6) 71245333
(7)36336653+« (86523577
(11) 20 11 %1 « (12) 21 1 * 1

(13) 36245333+ (146235733
(19) 12 11 * 1 « (20) 131 * 1

(25) 12344111+« (32)11%*1
(27) 41 1%1« (28) 51 * 1

GUOZHEN WANG AND ZHOULI XU

(42, 10)
(3)247336653+« (6)47336653
(4)235536653++ (956235733
(5)356235733+« (6)56336653
(7)243336653+« (8)36336653
(11) 36 ..45333 « (12) 56245333
(11) 16411 %1« (12) 2011 * 1
(13) ...35733« (14) 36245333
(17) 362344111« (18)81124333
(19) ¥24333+« (21) 62344111
(19) 84 11%1+« (20) 1211 %1
(23)4411%1+« (28)411%*1
(42,11)
(1) .47336653+« (8243336653
(2) 1247336653+« (4247336653
(5) ..43336653+« (6)356235733
(11) ....35733 « (12) 36 ..4533 3
(11) 14 * * 1 « (12) 16411 * 1
(17)2*24333+« (18) 362344111
(18) 1*24333+« (20) *24333
(19) 6 * * 1+ (20) 8411 * 1
(20)34411%1 <« (26) **1
(23) 2% %1+« (24)4411%*1
7
(42,12)
(1)11247336653+« (2)..47336653
(5)6....35733
(11) 13 1 % * 1 « (12) 14 * * 1
(17)11%24333+« (18)2%*24333
(18) 234411 %1« (25)1%*1
(19) 51 * * 1 « (20) 6 * * 1
(23) 11 % %1« (24) 2% * 1
[CCRE))
(3)56...45333
(5)36...45333« (6)6....35733
(11) 12 11 % * 1 + (12) 131 * * 1
(17) 1234411%1  (24)11**1
(19) 411 %% 1+ (20) 51 % *1
7

(42, 14)
2) o 336653
(3)36 ...... 45333+ (4)56...45333
5) e 35733+« (6)36....45333
(9)36234411%1+« (10)811*%24333
(11) ** 24333+ (13)6234411*1
(11) 8411 % %1« (12) 1211 **1
(15) 4411 % %1« (20)411%*1
(42, 15)

34 (4)36 ...... 45333

3

34 (10)36234411%*1

(10) 1**24333+« (12) **24333
(11) 6 % * * 1 « (12) 8411 **1
(12) 34411 *%1  (18) * **1
(15) 2% * * 1 « (16) 4411 **1

(42, 16)

(3) 131 * **1
(9)11*%24333+« (10)2**24333
*H ] (1T) 1K * K1

2) 6 ***1
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(42,17 (43, 6)
(1)811%*%24333 (2)911 777+« (6) 17777
(3) 1211 % * % 1 « (4) 131 * * * 1 (3) 714577« (4) 111577
(9) 123441 1%*1 « (16) 11%**1 (3) 183577+« (5)20577
(11) 4 11 ***1 ¢ (12) 51 * * *1 (5) 209333+« (6)211133
\ (10) 113577 «+ (12) 1357 7
(13) 12933 3 « (14) 1311 3 3
_— (19) 23577+« (21) 4577
(23) 47333« (24) 6653
(1)32334411**1&(2)811*:24333 (25) 45333 < (26)5733
(3) 24333+ (5)6234411 1 (29) 51233 < (30)6233
(3) 841 1***1« (4)121 1% **1
(7)4411%*%1 « (12)411***1
[CER )
(3)559777+« (4) 714577
(1)2***24333+4(2)36234411%*%*1 (31736653 <« (6)209333
(2)1***24333+« (4)***24333 (5)359777«+ (959777
(3) 6 * *** 1<« (4)8411**%*1 (7)593577+« (13)93577
* %k ok * k kK
(4)34411 1« (10) 1 (11) 936653 <« (14) 129333
* Kk kK * k%
(7) 2 1+ (8)4411 1 (17) 336653« (20)23577
(20)235733+« (26)45333
(23) 245333+« (24)47333
49, 90 (27) 124333+« (29)24333
(@2, 210) (20) 344111+« (30)51233
(1) 11**%%24333+«+ (2)2*%*%24333
(2) 23441 1%% %1« (9)1%**x1
(8) BL*** %1 ¢ (4)6****1 [CER))
(7) L1 *** %1 ¢ (8) 2% ***7
4533
593577
936653
GFCEEVERL T T VW - SR (13)35735779(8)12593577
PR S EP (10) 5536653« (12) 936653
(13) 10245333« (14) 124533 3
(17) 6245333« (24) 245333
(26) 1124333+« (28) 124333
(27)2344111+« (30)344111
7
(1)*****1
[CERC))
e (1)95536653+« (210936653
(43,3) (3)56523577+« (996523577
(536523577« (6)6936653
E;gfggigggi’é (11) 36235733+« (12) 6336653
(13) 7131 %1 « (14) 102453 3 3
(35) 53 « (37) 7 °
(37) 33 « (41) 3 (15) 6 ..4 5333 + (21) 131 *1
(17) 4 ..45333 « (18) 6245333
(26) 12344111+« (28)2344111

.

(43, 4)

(5) 22 13 3 + (6) 23 15
(9) 26 5 3 « (10) 27 7
(10) 27 3 3 + (12) 29 3
(13) 14 13 3 « (14) 15 15
(25) 10 5 3 + (26) 11 7
(26) 11 3 3 < (28) 13 3
(29) 653 « (30) 77
(34) 333 « (36) 53

[ (35) 233 « (38) 33

(43, 5)

(3) 111577
(3) 19777« (5) 21117
(5) 21 11 3 3 « (6) 22 13 3

(9) 2533 3 + (10) 26 5 3
(13) 13 11 3 3 « (14) 14 13 3
(21) 3577+ (25) 577
(23) 6653+ (30) 653
(25) 9333+ (26) 1053
(34) 1233+ (36)233
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(43, 12)
(2)11247336653+ (4)1247336653
(3)6..336653

(9)6...45333 « (16) ....45 333

(13) ... 45333+« (14)4...45333

(18) 11%24333+ (20)1*%24333
(19)234411%1+ (22)34411%1

.

(1)356....45333  (2)56....35733
(3) e 336653+« (4)36...35733
357334 (11)811%24333
45333+« (8)6 ... 45333
) oosacoos 45333+« (10) 4 ...... 45333
(13)51234411%1+« (14)6234411*1
(43, 15)
(1) e 336653+« (2)356....45333
(4) o 35733 ¢ (10) .o 45333
(7) evenns 45333« (8) 4 ... 45333
(11) 1 ** 24333+« (13) **24333
(13)34411**1+« (14)51234411%*1
(43, 16)
(1) 6 ceeen. 453334 (8) ccovnnn. 45333
(10) 11*%24333+« (12)1*%24333
(11) 234411 % %1« (14)34411%*1

—(2) 4 45333
* 14 (6)6234411%%1

=W
=W
* w

T**%1 ¢ (4)234411%**1
* 1

—~
&
=
N
w
*
*
* =

@) =& &g

(1) 1 % * * * %1

(43) 1 « (45)

(13) 30 1 «+ (14) 31
(29) 14 1 « (30) 15
(37) 61 + (38) 7
(41) 21 + (42) 3
(42) 11 « (44) 1

(44, 4)

(3) 11 15 15

(7) 2377 « (11) 27 7
(11) 27 3 3 « (13) 29 3
(13) 13 11 7

(13) 29 1 1 « (14) 30 1
(23) 777« (27) 11 7
(27) 11 3 3 « (29) 13 3

(29) 13 1 1 « (30) 14 1
(35) 333« (37) 53
(37) 511 « (38) 61
(41) 111 « (42) 2 1
7
(44, 5)

(3) 10 13 11 7 « (4) 11 15 15
(4) 19777+« (8) 2377

(10) 25 33 3 + (12) 273 3

(11) 14577

(13) 28 111 + (14) 291 1

(22) 3577« (26) 577

(26) 9333+« (28) 1133

(29) 12111 « (30) 131 1

(35) 1233+« (37) 233

(37) 4111+« (38)511 )
(44, 6)
(3)911 777« (4) 101311 7

(5) 713577

(7)144577

(11) 113577 «+ (12) 1457 7
(13) 244111+ (14) 28111
(21) 36 653 « (27) 5733

(23) 35733+« (25) 6653

(27) 36233 « (28) 8333

(20) 84111+« (30)12111

(33) 44111+« (36)1233

(35) *1 < (38) 4111

(44,7)

(4)559777

6)359777+« (10059777

(7) 1323577+« (8) 144577
(13) 22 * 1 + (14) 24411 1

(18) 336653+« (24)35733
(21) 235733« (22)36653
(27) .4333 <« (28)36233

(29) 6 %1« (30) 84111

(33) 2% 1+« (34)44111

(34) 1 %1 « (36) * 1

(44, 8)

(3) 111245333+« (5)1736653
(5)3593577+« (11)573577
(7)3573577+ (9)593577
(7) 71245333+« (8) 1323577
(11) 5536653« (13) 936653
(13) 21 1 * 1 « (14) 22 * 1

(15) 6235733+« (22)235733
(27) 1124333+ (28) ..4333
(29) 51 * 1 « (30) 6 * 1

(33) 11 %1« (34)2%*1

.
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(2) 95536653« (4) 111245333
(7)47336653« (12)5536653
(7)56336653« (8) 71245333
(9)36336653« (1006523577

(13) 56245333+« (19)6245333

(13)20 11 %1+ (14) 21 1 * 1

(15) 36245333+« (16)6235733
(21) 1211 %1+ (22) 131 * 1

(27) 12344111+ (29)2344111
(29) 411 %1+« (30)51 %1
(2)455536653
(6)235536653+« (8)47336653
(7)356235733+ (8)56336653
(9)243336653+ (10036336653
(12) ..336653 « (17) 6 ..453 33
(13)36..45333« (14) 56245333
(13) 16 411 * 1 « (14) 201 1 * 1

(15) ...35733 « (16) 36245333
(19)362344111+« (20081124333
(21) 8411 %1+ (22)1211%*1
(25)4411%1+« (28)12344111
(27) * * 1« (30)411%*1

(44, 11)

(3) .47336653+« (6)2473366053
(7) .43336653<« (8)356235733
(10) ....336 653 « (16) ...3573 3
(13) ....35 733 « (14) 36 ..453 3 3
(13) 14 * * 1 « (14) 16 411 * 1
(19)2*24333+ (200362344111
(21) 6 % * 1+ (22) 841 1%*1

(25) 2% * 1« (26) 4411%*1

(26) 1% * 1 (28) * * 1

(44, 12)

(1)36...336653 <« (2)6..43336653
(5)56...45333 + (11)6....453 33

(7)36....45333 + (8)6....35733

(13) 1211 % * 1 « (14) 131 * * 1

(19) 1234411%1« (21)234411%1
(21) 41 1% %1 (22)51%*1

(1) ....43336653+« (2)36...336653
4) oo 336653+« (9)6..... 45333
(5) 36 ...... 45333+« (6)56...45333
(7) e 35733+« (8)36....45333
(11)36234411%1+« (12)811%24333
(13) 841 1% %1« (14) 1211 * * 1
(17)4411%*1+« (20)1234411%1
(19) * ** 1 (22) 411 **1

(44, 15)

(2) o 336653« (8) .. 35733
(5) weveninn 35733+ (6) 36 ...... 45333
(11) 2**24333+« (12)36234411%*1
(13) 6 * * %1 « (14) 8411 **1

(17) 2% ** 1« (18) 4411 **1

(18) 1 * * * 1 + (20) * * * 1

*¥24333

* K ¥ ¥

.

(44, 17)

() 121 1 % * * 1  (6) 13 1 * * * 1
(11) 123441 1%%1+ (13)234411%**1
(13) 411 ** %1 (14) 51 ** * 1
7
(44, 18)
[©) JP— 45333
(3)36234411%%1+ (4)811*%24333
() 8411 ***1 ¢ (6)1211%***1
(9)4411*%**1  (12)1234411%%1
(1) ¥ %% %1« (14) 41 1% **1

.

(8)2**%24333+ (4)36234411*%*1
(B) 6* ***1 ¢« (6)8411**%1
(9) 2% *** 1 « (10)4411%*%1
(10) 1% % % % 1« (12) * * * * 1 )

(8)11***%24333« (4)2***%24333
(B) BL****1 4 (6)6***%1
(9) 11 *** %1 ¢ (10)2****1

.

1% % %1 « (5)
*1 ¢ (6)51%

,—\
©
N/
s
N}
@
*
'
* =
00
*w
EE'S

411***7]
1

4411***1
*1

(1) 11 ** %% %] ¢ (2)2%%%*x*]

(7) 23 15

(15) 15 15

(81) 77 + (39) 7
(39) 33 + (43) 3
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(48, 21)

(1) 1211 % * %% 1 « (2) 131 * * *x * 1
T***%1 ¢ (9)234411%%%1
* 14 (10) 5 1% * % *

—
3

=
(=YY
=W
*
* B
* =

.

(2) 1211 % * x*1
(8) 1234411 **%1
— (10) 411 **xx*1

(48, 23)

(1) 6*****1 ¢ (2)8411****1]
2)834411%***1
5532*****1<—(6)4411****1
(6)1*****1(_(8)*****1

.
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(11) 23 15 (1)510113577

(15) 27 7 « (19) 31 (1)8559777+« (29713577

(19) 15 15 « (43) 7 (2)9359777« (4) 1159777

(31) 11 7 « (35) 15 (3)8359777+« (6)7144577

(47) 11 « (49) 1 (4) 78129333+« (10) 1736653

~ (7) 10936653« (8) 12129333
(1003593577« (18) 93665 3
(11) 6936653+« (12) 8129333
(12)357357 7+« (16) 573577

(76330653 (36530055
(19) 10245333 « (20) 1245333

8‘82;1;;6(12)2315 (23)6245333« (30)245333

(12) 23 77 + (18) 29 3 EPiivile @il

(15) 26 5 3 « (16) 27 7

(18) 13 11 7 + (42) 5 3

(19) 14 13 3 « (20) 15 15 (49, 9)

(28) 777 + (34) 133 ’

(31) 10 5 3 « (32) 11 7 (1)46359777+ (2)510113577

(35) 653 « (36) 77 (2) 45359777+« (4)8359777

[(46) 111 < (48) 11 (2) 83593577+« (9)111245333
(393573577« (17)5536653
(7)95536653« (810936653
(11)36523577 « (12) 6936653

(49, 5) (15) 56235733+« (21) 6235733

(1736235733« (18) 6336653

(1) 7 11 15 15 (19) 713 1% 1 + (20) 1024533 3

(4)141311 7 (21) 6 .4 5333 « (27) 131 * 1

(9) 11 157 7 (23)4..45333+« (24) 6245333

(9)19777

(10) 20 5 7 7 « (17) 27 3 3
(11) 17777 + (41) 333
(11) 21 11 3 3 « (12) 22 13 3

83; ?g ‘I’13333‘_<_(tg%)2?451333 (1)235359777+«+ (246359777

(26) 457 7 < (33) 11 3 3 (1)453593577+«+ (8)95536653

(31) 5733 (369653 (7)455536653+« (10)56523577

(21) 9333 (329105 3 (11) 235536653« (12)36523577

L (14)243336653« (19)56245333
(15) 356245333« (16)56235733
(17) ..336 653 « (18) 36235733
(19) 581124333« (20)7131*1

(49, 6) (20) ...35733+« (25)81124333
(21)4..45333« (22)6..45333

11017777 (23) ...45333« (24)4..45333

(4) 915777 (27) 512344111+« (28)62344111

(5) 111457 7 + (6) 1313 11 7

(8911777

(9) 714577 « (10) 11 157 7

(9) 183577 « (16) 2533 3

(10) 7183577 « (12) 1777 7

(11) 20 933 3 « (12) 21 11 3 3

(14) 59777 « (18) 1357 7

(19) 1293 3 3 « (20) 1311 3 3

(25)23577« (32)9333

(28) 35733« (33)8333

(29) 47333« (30) 6653

(31) 45333+« (32)5733

(35) 51233« (36) 6233

(1) 9713577+« (2)1017777
(206911777

(3) 1159777+« (5) 1313577
(5) 7144577+« (6) 1114577
(7) 12129333 « (12) 2093 3 3
(9)559777+« (10) 714577

(11) 8129333 « (20) 129333
(15) 573577« (19093577
(23) 336653« (27)36653
(26) 235733« (32)45333
(29) 245333+« (30)47333
(35) 344111+« (36)51233
(39) 1% 1 « (41) * 1

6653« (6)2455536653
653+ (16) ....33665 3
333+ (22)...45333
33+« (20)4..45333
— (32) 1**1

(1) ..4555
(7) 56 .....

(9)36 ...
(13) 6 ..

(15) 4 oo,

«— (4) . 455536653
(13) 6 ....3573 3
336653
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* 1 (8) L *xxx k]

(2) 411 %% *x%]

(47) 3 « (51)

(1) 6 eoeee 336653 <« (8) .conen 336653
(3) 10 .ovov.. 45333 ¢ (4) Lo 45333
(7) 6 cevee. 45333« (14) .ocoo... 45333

(22) 11 % * %1 ¢ (24) 1 % **1

(50, 3)

I

(19) 30 1 «+ (20) 31
(35) 14 1 « (36) 15
(43) 6 1 < (44) 7
(44) 3 3 « (50) 1
(47) 2 1 « (48) 3

(49, 17
(1) 36 o 357334« (2)6 ..cc.... 336653
(3) 7131 % * % 1 ¢ (4) 10 ... 45333
(5) 6 ... 45333+ (11) 131 * ** 1

(7) 4 ... 453334 (8) 6 .c.... 45333
.

(49, 18)

(50, 4)

(5) 15 15 15

(9) 11 15 15

(11) 21 11 7 « (13) 23 15
(13) 2377« (17) 27 7
(19) 13 11 7 « (21) 15 15
(19) 29 1 1 « (20) 30 1
(29) 777« (33) 11 7
BL)577« 3777
(35) 13 1 1 « (36) 14 1

(8) wereeeianens 453334 (4)4 e 45333
(8) 11**%24333

(14) 11 % * %% 1 « (16) 1 * * * * |

.

(42) 233 « (49) 11
(43) 511 « (44) 6 1
(47) 111 « (48) 21
(50, 5)

(2) 71115 15
(5) 14 13 11 7 « (6) 15 15 15

(9) 10 13 11 7 + (10) 11 15 15
(10) 19 777 + (12) 21 11 7
(11) 20577 + (14) 237 7
(17) 14 5 7 7 + (20) 13 11 7
(19) 28 111 « (20) 291 1
(27) 4577+ (30) 777
(28) 3577+ (32)577
(35) 12111 + (36) 131 1
(41) 1233« (48) 111

(43) 4111+« (44)51 1

(3)6234411%*%1

(2)****2
(351234

— (4)51234411*%*1
* ok **1

(1)9111577

(3) 7111577

(5) 915777

(9) 911777« (10) 10 13 11 7
(10) 18 3577 « (12) 205 7 7
(11) 7183577« (13) 17777
(15) 59777« (19) 13577
(17) 113577 « (18) 1457 7
(19) 244111« (20) 28111
(26) 23577« (28) 4577
(29) 35733+« (33)5733
(33) 36233+« (34)8333
(35)24333« (37)6233
(35) 84111+« (36)12111
(39) 44111« (44)4111
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*
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(25) 123441 1%1+« (32)11*%*1
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1
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* % q
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(50, 15)

34 (12) 36 ....45333
34+ (18)36234411%1
34 (20)**24333
(20)8411%*%*1

* 1 (26) ¥ **1

—(24) 4411 %1
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2)9111577
4) 7111577

8911777 « (
6911777« (
(5) 12113577 « (6) 1313577

(10) 559777+« (12) 713577

(12) 359777+ (16) 5

(13) 132357 7 « (14)
(5) 78129333+« (6)12113577

(3)9359777+« (5)1159777
(11) 3593577 « (13) 8129333
(13) 3573577« (17) 573577

(2)8559777

(50, 7)
(1)

(3)
(35)
(50, 8)

48

.4333

111+« (41)1%1
(36) 6 * 1
(40) 2 * 1

=
=

4 4
*1
*1

(13) 71245333+« (14) 1323577
23
51
11

(15) 6523577« (21) 1245333

(19) 21 1 * 1 « (20) 22 * 1
(33) 1124333« (34)

(34)
(35)
(39)

(13) 56336653+« (14) 71245333
(15) 36336653+« (16)6523577

(13) 47336653+« (1906336653
(19) 20 11 % 1 + (20) 21 1 * 1

(3)83593577« (6)78129333

(3)45359777+« (5)8359777
(4)93573577

(50, 9)

*1
11*1
1

1
40)
1 *

~ —
< *
o0~

(21) 36245333+« (22)6235733

(27) 12 1 1 * 1 « (28) 13

(33) 1
(35) 4

1
35733
..45333
ed 5333
(10)811**24333
13) 6234411%%1

+—(2)2%247336653
*

*

-
20) 411 %**1

— (18)2**24333
12) 1211 % * * 1

53
22

1
(
(
(

6
4)
x

«—
«—
«—

6
(

— (12) 13 1 * * * 1
K] (24) 11 %% *1
— (20) 51 *%* %1

453334 (6)6 ........
* %
11
* 1

35733
45333

(3)201 1 ***1 ¢ (4)211***1

(1)11*%24733
(5) 36 e

()21 1% **1 «
(5) 6 oo

(3) 36 ceeuna
(3)16411*

(11) 12 11 *
)

(17)
(50, 18)

(50, 16)
(50, 17)
(3)56 ...

81124333
44111

(2)235359777+« (4)45359777
(2)453593577+« (4)83593577
(11) 247336653+« (1447336653
(12) 235536653« (17) 56235733
(13) 356235733+« (1456336653
(2002011 %1
(22)36245333
1+ (26)
(29) 6 23
(28) 1211 * 1
(36) 411 %1

(5) 556523577

(50, 10)
(50, 11)




THE ALGEBRAIC ATIYAH-HIRZEBRUCH SPECTRAL SEQUENCE OF REAL PROJECTIVE SPECTRA 49

(51, 5)
(6 N 35733« (4)36 oo 45333 (1) 911 15 15
(8) 14 % * * * 1 « (4) 16411 %**1 (3) 711 15 15
G N 45333 (6) 14 13 11 7
(9)2***24333+ (10)36234411%%*1 (7) 1313 11 7
(10) 1 ***24333+« (12) ***24333 (11) 11 157 7 + (21) 13 11 7
(11) 6 % * * * 1 « (12) 8411 * * * 1 (11) 19777 « (13) 21 11 7
(12) 344 1 1% % %1« (18) * * * * | (13) 21 11 3 3 « (14) 22 13 3
(15) 2% * * * 1 « (16) 4411 ** *1 (17) 25 33 3 « (18) 26 5 3
(21) 13 11 3 3 « (22) 14 13 3
(29)3577++ (33)577
(31) 6653« (38) 653
(50, 20) (33) 9333+« (34) 1053
(42) 1233« (44) 23 3
(3) 131 ****1 ¢ (4) 14 ****1
) I 45333 _—
(9) 11 ***24333+ (10)2***24333 (51, 6)
(10) 23441 1% % %1 « (17) 1% * * %1
(11) 51 ****1 « (12) 6 * * * * 1 (31017777
(15) 11 ****1 « (16) 2% * * * 1 (6) 915777
(7) 1114577 « (8) 1313 11 7
(10911777 « (14) 17777
(11) 714577 « (12) 11157 7
(50, 21) (11) 183577 « (13) 205 7 7
(13) 20 93 33 « (14) 21 11 3 3
(1)811***%24333 (18) 11357 7 « (20) 135 7 7
(3) 1211 * * * %1 ¢ (4) 131 % * * * | (21) 129333 «+ (22) 131133
(9) 1234411 %*%1 « (16)11%***1 (27) 23577+« (294577
(11) 411 *** %1 ¢ (12) 51 ****1 (30) 35733+« (35)8333
(31) 47333+« (32)6653
(33) 45333+« (34)5733
(37) 51233+« (38)6233
(50, 22)
(1)36234411**%1 ¢ (2)811**%24333 ®1,7)
3)***%24333+« (5)6234411%**1
(3) 2488 (5) and (1)5915777
3)8411 1+ (4)1211 1
(7) 441 1% **% %1 ¢ (12) 411 %**%7 OO I v vy
L (3)9713577 4« (4) 1017777
(4)6911777
(7) 7144577« (8) 1114577
. (9) 12129333 « (12) 183577
(50, 23) (11) 559777+« (12) 714577
(1) 2***%24333++ (2)36234411**%*1 (1§)1736653“(14)209333
.o . (13)359777« (17) 59777
(2) 1 24333+« (4) 24333
(15) 593577« (21) 93577
(3)6*****1 4 (4)8411***%1]
(1) 34411 %%% %1 e (10) % %**%1 (19) 936653« (22) 129333
(25) 336653+« (28)23577
@B*TEFT1 &= @441155591 (28) 235733« (34) 45333
(31) 245333+« (32)47333
(35) 124333+« (37)24333
T (37)344111+« (38)51233
(1) 11****24333« (2)2****24333 (51, 8)
(2) 234411 ****1 ¢ (9)L****%7]
(3)BL*****1 ¢ (4)6****%] (3)510113577
(D 11***** 1 (8 2****x1 (3)8559777+« (49713577
(4)9359777
(9) 10936653+« (10) 1212933 3
(10) 11 1245333 « (12) 1736 6 5 3
(13) 6936653+« (14) 8129333
(19) 29 3 « (21) 31 (14) 3573577+« (16) 593577
(35) 13 3 « (37) 15 (18) 5536653 < (20) 936653
(43) 53 < (45) 7 (21) 10245333« (22) 1245333
| (45) 33 < (49) 3 (25) 6245333+« (32)245333
(34) 1124333+« (36) 124333
(35)2344111+« (38)344111
(51, 4)
(13) 22 13 3 « (14) 23 15
(17) 26 5 3 « (18) 27 7 233463597779(4)510113577
(18) 27 3 3 « (20) 29 3 5)93573577
(21) 14 13 3 « (22) 15 15 (9)95536653+« (10) 10936653
(33) 10 53 + (34) 11 7 (11) 56523577+ (17)6523577
(34) 11 3 3 + (36) 13 3 (13) 36523577« (14) 6936653
(37) 653« (38) 77 (19)36235733+« (2006336653
(42) 333 « (44) 5 3 (21) 713 1% 1 + (22) 10245333
(43) 233 « (46) 33 (23) 6..45333+«+ (29)131*1
(25)4..45333+« (26) 6245333
(34) 12344111+ (36)2344111




50 GUOZHEN WANG AND ZHOULI XU

(51, 10)

(3)235359777+ (4)46359777
(3)453593577+ (5)83593577
(9)455536653+« (12)56523577
(13) 235536653« (14) 36523577
(17) 356245333« (18) 56235733
(19) .33 6653« (20)36235733
(21) 581124333+« (22) 7131 %1
(22) ...35733+« (27) 81124333
(23)4..45333+« (24) 6..45333

(25) ...45333« (26)4.45333
(29)512344111+« (30)62344111

(51, 18)
34 (2)56 ... 35733
— (4) 36 ... 35733
34 (6) 7131 ***1
— (11)811**24333

ceveend 5333 4 (8) 6 crnnnnn. 45333
[€) I 45333 (10) 4 .conene. 45333
(13) 51234411%*%1 ¢ (146234411

1) . 3366534 (2)356 ......... 45333
. 35733 4 (10) corverrnnen 45333
..... 45333+ (6)5811*%24333
) e 453334 (8)4 ceornnnnn. 45333
(11) 1***24333« (13) ***24333
(13) 3441 1*%%*%1 ¢« (14)51234411**1

(51, 11)
(1)5556523577
(7)2455536653+« (10)455536653
(11) 1247336653+« (13)247336653
(17) ...336 653 « (18) 356245333
(20) .....35 733 « (26) ...453 33
(21)4...45333« (22) 581124333
(23) ....45333 « (24)4..45333

(27) 1*24333« (29) *24333
(29)34411%1+« (30)512344111
(51, 12)

(2)24356523577

(5) 455536653+« (8)2455536653
(10) 11247336653+« (12)1247336653
(17) 6 ....4533 3 < (24) ....4533 3

(21) ... 45333+« (22)4..45333

(26) 11*24333+« (28)1*24333
(27)234411%1++ (30)34411%1
(51, 13)

(3)..455536653+« (6).455536653
(11) 36 .....35 733 « (12) 6 ...336 6 5 3
(15) 6 ...... 45333« (22) ...... 45333
17) 4 ...... 45333+« (18)6....45333
[(26) 1234411%1+(28)234411%1
(51, 14)

(1) ...455536653« (4) ..455536653
(9)356...45333« (10)56.....35 733
(11) oo 336653+« (12)36....35733
(14) .....35 733+ (19)811*24333
(15) 4 ......A53 3 3 < (16) 6 ...... 45333
A7) oo, 45333« (18) 4 ...... 45333
[(21) 512344111 (22)6234411%1

(1) oo 453334 (2)4 v, 45333
(5) 5123441 1%**%1 ¢ (6)6234411%**

(8)1****%24333
(5) 34411 % %%

«— (6)51234

(51) 1 «+ (53)

(2)11%247336653+« (4)1*247336653
(3)6....336653

(5) 10 .........4 5 3 3 3 + (6) 1..

(9) 6 coeev.. + (16) ........45 33 3

(18) 11*%24333+« (20)1**24333
[(19)234411%*1+(22)34411%%1

(52, 3)

(21) 30 1 + (22) 31

(37) 14 1 + (38) 15

(45) 6 1 « (46) 7

(49) 21 + (50) 3

(50) 11 « (52) 1 )
(52, 4)

(7) 15 15 15

(11) 11 15 15 « (39) 7 7

(15) 23 7 7 « (19) 27 7

(19) 27 3 3 « (21) 29 3

(21) 29 1 1 « (22) 30 1

(Bl) 777« (35) 11 7

(35) 11 33 « (37) 13 3

(37) 1311 « (38) 14 1

(43) 333 « (45) 5 3

(45) 51 1 « (46) 6 1

(49) 111 « (50) 2 1 )
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44111

* 1
)62
1*1
)23
* 1

37
1

5
«— (19956235733
«— (13)56523577
«— (16)47336653
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)
3
3

8
+—(24)36245333

111+ (28)81124333

—(22) 2011 %1
— (30) 1211 *1

3

(
«— (36) 12344111

(10) 95536653« (12) 11124533 3
(15) 47336653+« (20)5536653
(15) 56336653+« (16) 71245333
(17) 36336653« (18) 6523577
(21) 56245333+« (27) 6245333
111 « (
n

(21) 20 11 % 1 + (22) 21 1

(23) 36245333« (24

(5) 45359777+« (21) 6336653
(29) 1211 * 1 « (30) 13

(6) 93573577« (16)3573577
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(35) 12344
(37)411*1

(52, 10)

(52, 9)
(52, 11)

3
3
3

1
1

3
5
3

1
7

1
3
1
7
6
3
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733
3
1
5
6
8

«— (20) 2
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(21) 28 11 1 « (22) 29
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7
3
7
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3« (36) 11 3 3
(7) 1313577 « (14) 2057 7
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7
3
7

1
7

3

5
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2111 « (38) 13
233

111

3
9
1
1
4
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(43) * 1+ (46) 4111

(35)

4
Mmoo
Moo
0 © I~ i
—
MO -
Nommm g,
woamy
or~o o T
o
54554*
0N, N~
A~~~ o O % -
I I * %
= M
H((4)4&111 * %
118898+« ©~
~o~ =
meo |~ P oF
~o~ HQH))) B
00 00 N o I © g
e ® M D
o ©©,qm NN
1l
AL GRS A
Wi DM~
<t -~
©© M Mg 0K
[a\IE I
0w > M pn D%
EE * X X ¥
b T
Dl iAo NH
N
P T A
RACAs ARSI

« ~
™ -0
~ M oo m
~ ~ B~ ~ 337 [ S S o Y- S
o s m o © @ o)
= 7775”7”5 oo D o Pmew BO
0 mwm © 010 ¢ L R iemnfo w0y
- 113353741763 AT 000 oy
M m o¥—bwo (—-H S NmagwL _o—a
- o HEom T Bl © AR =
=N 0 —mm — A0 A~ A~
~ o~ ~ © ~ Ao Aa= o0
P e I I N N HMmoo AN AP mx x
—~ ))3890814203 T A N—- e
N FTOoA—NIA—F OO ¥ A L5 = ©~
NN A S AN NN
1 I~ Qo < * 1 eee3ee3eﬂee@@
4 L4l B A A A A o ~ A IRCH S S N NN
~ ~ N 0o M~~~ o) NONS
[ S NG RN ~ oM T | oo
~ I~ NONIN M~~~ @ 1y
57775&533 ~ 355556173
357731673eee Ao m o, 0w
t oo ©10 NN TR T e R RN P
— N x e} SO A ™ N —
— <00 M gk K ¥ W0 HIO N
— ”m»Q 5 Pl © Mmoo =
NTIm A NMN O N % M0 N O 0
— I~ <t 00 o 00 I~
P e o T P o o
~~ N T H o =N Bl —~—~ ~ ~ ~— NI D = Mo
N~~~ aaammS Ll Yo A NN »
NAASARANPANANA NN = e e e edeed




52 GUOZHEN WANG AND ZHOULI XU

(3)811**%24333

() 121 1 % * * % 1 « (6) 13 1 * * * * 1
(11) 1234411 %% %1 ¢ (13)234411**%1
(13) 411 ****1 « (14) 51 * **x*1

(3)36234411%**1 ¢ (4)811%**24333
(5) 84 L 1**%* 1 (6)1211%%*%*1
(9) 441 1% ***1 ¢ (12)12834411%**1
* %k 3k %k *x * %k k >k
(3)2%247336653+¢ (6)*247336653 (11) le=@y4nn 1
(5) 22 % * * 1 (6) 24411 %*1
(10) <33 6 6 5 3 <= (16) wev.... 35733
(13) .. 35733 < (14) 36 .....453 3 3
(19)2**%24333« (20)36234411%*1
(21) 6 % * * 1 ¢ (22) 841 1 % * 1
25) 2% F K1 (26) 4411 %% 1
AR RE R (15) 23 15 + (23) 31
(23) 15 15 « (39) 15
(47) 3 3 « (51) 3
(51) 11 « (53) 1
(52, 16)
(1)6...43336653« (5) 1*2473366053
(3) 11*247336653+« (4)2*2473366053
(5) 2L 1 * * * 1 « (6) 22 * * * 1
(1) 6 oo 35733« (14) oo 35733
(19) 11**24333+¢ (20)2*%24333 (14) 21 11 7 « (22) 29 3
(21) 5 1% * %1 ¢ (22) 6 * * * 1 (15) 22 13 3 « (16) 23 15
(25) 11 %% %1 ¢ (26) 2 % ** 1 (19) 26 5 3 « (20) 27 7
.

(22) 13 11 7 « (38) 13 3
(23) 14 13 3 « (24) 15 15

o 1o (35) 10 53 « (36) 11 7
(39) 055« (4077

53
(1)36........336 6 53 < (2) 6 .....433 36 6 5 3 (44) 33 3 « (48) 33
(5) 56 .cccecccd 5333 4= (11) 6 ..o 45333 (50) 111« (52) 11
(5) 20 11 % * * 1 ¢ (6) 21 1 * * * 1

(7) 36 oo 45333« (8)6 e 35733

(13) 12 1 1% * * 1 ¢ (14) 13 1 * * * 1

(19) 123441 1**%1 ¢ (21)234411%*1
(21) 411 *** 1+ (22) 51 %**1 (&3, &)
(3) 911 15 15
(5) 711 15 15
(8) 14 13 11 7 «+ (21) 27 3 3
(13) 11 15 7 7 + (37) 11 3 3
34 (2)36........ 336653 (13) 19777« (17) 2377
6.....45333 (15) 17777+ (33) 777
— (6) 56 ......... 45333 (15) 21 11 3 3 « (16) 22 13 3
20 L1 x (19) 25 3 3 3 « (20) 26 5 3
36 .. 45333 (23) 13 11 3 3 « (24) 14 13 3
(12) 811**24333 (31) 3577+« (35)577
211 %**1 (35) 9333« (36) 105 3
2,3“11411**1 (39) 6233« (46) 233

7
36653+« (8) . 35733

3
35733+« (6)36.........45 3 3 3 (1) 47111515
*1 4 (6)16411 1 (5) 10 17 77 7 + (20) 253 3 3
24333+ (12) 3 4411%%*1 (8)9157 77+ (36) 9333
*1 ¢ (14) 8411 1 (9) 1114 57 7 + (10) 13 13 11 7
*1 ¢ (18)4411 1 (12) 911777 « (22) 1357 7
* 14 (20) * ok * x (13) 714577 « (14) 11157 7
(14) 713577 « (16) 1777 7
(15) 20 93 33 « (16) 21 11 3 3

(22) 93577« (32)3577
(23) 129333 « (24) 13113 3

o (33) 47333« (34) 6653
5353 (35) 45333+ (36) 5733
(11) 11***24333+« (12)2***24333 gg;ﬁ;‘ggg:ﬁjﬁ%éﬁgg
(13) 5 1% * * %1 « (14) 6 * * * * 1 J
(17) 1 1% * % %1 « (18) 2 % * * * 1
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(54, 7)
(2057111577
(8) 6915777« (4) 71313117
(4)5915777+ (20059777
(5) 8911777+« (6) 9111577
(7) 6911777+« (8) 7111577
(9) 12113577 «+ (10) 131357 7
. (14) 559777+« (16) 713577
(53, 21)
: (17) 1323577 « (18) 144577
) 6 (200573577  (24)93577
(3) 4 @ (23) 22 %1« (24) 244111
(7) 6 (14) 234411 %**1 (28) 336653« (34)35733
L (31)235733+« (32)36653
(34) 245333« (46) * 1
(37) .4333« (38)36233
(38) 124333+« (40)24333
(39) 6 * 1« (40) 84111
(47) 7 + (55) (43) 2% 1« (44) 44111
(23) 30 1 « (24) 31 (54, 8)
(39) 14 1 « (40) 15
(46) 5 3 « (54) 1 (1)35915777
(47) 6 1 « (48) 7 (3)46911 777+ (46915777
(51921  (52) 3 (6) 8559777+« (19)593577
L (7)9359777«+ (91159777
(9) 78129333« (10) 12113577
(13) 111245333
(17) 71245333 « (18) 1323577
(9) 1515 15 « (21) 27 7 (21) 5536653+« (25) 1245333
(13) 11 15 15 « (37) 11 7 (23) 21 1 * 1 « (24) 22 * 1
(15) 21 11 7 « (17) 23 15 (25) 6235733+ (32)235733
(23) 13 11 7 « (25) 15 15 (31) 131 * 1 « (45) 1 * 1
(23) 2911 « (24) 30 1 (37) 1124333+« (38)..4333
(39) 1311 « (40) 14 1 (39) 51 %1 « (40) 6 * 1
(45 933« (a0 3 3 G
(47) 51 1 < (48) 6 1
(51) 111 « (52) 2 1
(54, 9)
(54, 5) (2) 48559777+« (16)3593577
(3)351011357 7+« (8)9359777
E‘é;gﬁ}g}g{_(wsw (1) 45350777« (9)8359777
(9) 14 13 11 7 <= (10) 15 15 15 (7)83593577+« (10) 78129333
(12) 10 19 11 7 &= (14) 11 15 15 (}i)gggggggg 18) 71245333
(14) 19777 « (16) 21 11 7 @ &= (8
(15 20 577 < (18) 23 7 7 (19) 36336653+« (206523577
(2114577 « (243 13 11 7 (23) 56245333« (29)6245333
(23) 28111 < (24) 20 11 (23) 20 11 %1 « (24) 211 * 1
(31 4577 ¢ (34) 777 (25) 36245333+« (26)6235733
(37) 8338 ¢ (33111 (2081124333 ¢ (44)11%1
(39) 1211 1 « (40) 131 1 @ADL = @) W11
(47 4111 ¢ (48) 511 (39) 411 %1« (40)51*1
(54, 10)
(1) 5711 15 15
(2) 471115 15 (1)23510113577
(3) 71313117 3593573577+ (993573577
(5) 911157 7 « (10) 14 13 11 7 (6)235359777+« (845359777
() T111577 « (11) 1313 11 7 (6) 453593577+« (883593577
(9) 915777 « (23) 13577 (15)247336653« (18)47336653
(13) 911 777 + (14) 10 13 11 7 (16) 235536653
(14) 18 357 7 « (16) 2057 7 (17) 356235733+« (18)56336653
(15) 718577« (1) 17777 (19)243336653+« (20036336653
(21) 113577 « (22) 14577 (22) ...336653« (27)6..45333
(23)93577 « (33) 3577 (23)36.45333« (24)56245333
(23)244111+ (24) 28111 (23) 16411 %1+ (24)2011%*1
(30)23577+« (32)4577 (25) ....35 733« (26) 36245333
(31) 36653+« (35) 6653 (28) ...45333 « (40)411*1
(36) 45333 (48) 4111 (29)36234411 1+« (30)81124333
(37) 36233+« (38)8333 (31) *24333+«(33)62344111
(39) 24333+« (41) 6233 (31)8411%1+«(32)1211*1 )
(39) 84111+« (40) 12111
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(1)18243336653 (1) 7 1453 33 « (2) 10 ... 43336653
(7) 4356523577+ (100556523577 (3) 6 ...... 3336653
(13) .4733665 3 (5)11%247336653+ (6)2*247336653
(14) 1247336653« (16) 247336653 (T)21 1% **1  (8)22 % ** 1
(17) .43336653 « (18) 356235733 (9) 6 covveeen. 357338 (16) ccoveenn. 35733
(20) ....336653 « (26) ....35733 (15) 131 % * * 1 « (20) 1 % * * 1
(23) ...35733 « (24)36..45333 (21)11%%24333« (22)2%*24333
(23) 14 ¥ * 1 « (24) 16411 * 1 (23) 51 % * 1 (24) 6 * * * 1
(26) ... 45333 « (38) * * 1 (27) 11 %% % 1 (28) 2 % * * 1
(20)2%24333« (30)362344111
(30) 1%24333« (32) 24333
(31) 6** 1 (32) 8411*1 (54,17)
(35) 2% %1« (36)4411%1
(1)411*247336653
(1) 56 oo 336653 (2) 7 Lo, 45333
(3) 36 e 336653+« (4)6....43336653
R (1) 56 crveeene. 45333 (13) 6 coovv.ve. 45333
ST (7) 201 1 % ** 1 « (8) 21 1 ***1
(1)16.433836653« (2) 18243336653 (936 ....453338  (10)6......35733
(243556523877 (13)811%*24333« (28)11%* %1
(5) 24356523577« (84356523577 () iR i e e s 1= () 11 5
(11)6.43386653 (23) 411 1 (24) 51 1 |
(13) 11247336653« (14) 47336653
(17) 6 ....35 73 3  (24) ....3573 3
(24) ...45388 « (37) 1% *1
(20)11%24333« (30)2%24333
(B1)51%*1« (32)6**1 :
(35) 11%*1« (36)2%*1

(8)20 11 * * *1
(10) 36 ... 45333
34 (24)411%*x1

%14 (14)811%%24333
17) 6234411%*1
1

—
«—

(1) 136 ...336 653 « (2) 16 .4333665 3 6) 1211 *** 1
(3).4356523577+« (6)24356523577
(9)411247336653
(15) 56 ....4 5333 « (21) 6 ....453 3 3
(17) 36 ....45333 « (18) 6 .....357 3 3 ol 3336653 4 (2)356 ... 35733
(21) 811%24333« (36) 11**1 35733
(23) 12 11 % * 1 « (24) 131 * * 1 45333
(31) 411 **1+ (32)51%**1
(13) 2 411%%*1
(14) 1 333

*
*
B

(1) ..43565 7T+ (4 .4356523577

2357
(1)1156....35733 « (2) 136 ...336 65 3
(7)24411%*1

:

(11) .... 43336653 (12) 36 ....336 653 (1) B cosaooooosaso 35 7 33 < (8) cevvvevrennne 35733
(14) 6653 <« (19) 6 ...... 45333 (7) 13 1 % * * * 1 < (8) 14 * * * * ]
(15) 36 +— (16) 56 ..... 45333 (8) wevvveriiiins 45333« (21) 1 ****1
(17) (18)36....45333 (13) 11 ***24333+« (14)2***24333
(20) (32) 41 1**1 (15) 51 * * % * 1 ¢ (16) 6 * * * * 1
(21) 3 «— (22)811%*24333 (19) 11 *** %1+ (20) 2****1 )
(23) * )6234411%1
(23) 8 Y1211 * *1
(55, 3)
(23) 29 3 « (25) 31
A 0E (39) 13 3 « (41) 15
(54,15) (41) 77 « (53) 3
(1)10....43336653 + (2) 1156 ....35733 b= E) 7
(2) ....455536653
(5)2*%247336653 (55, 4)
(6) 1247336653+« (8)*247336653 %
@ap=s i @adi =i (17) 22 13 3 « (18) 23 15
(12) ........33 6 6 5 3 < (18) ... 35733 (21) 26 5 3 « (22) 27 7
15) .. 35733« (16) 36 ...... 45333
ElS; A 5333 E30§ * ok k] ggg ﬂ ?333“6(?%)2?5315
(21) 2 24333+ (22)36234411%*1 (37) 10 53 « (38) 11 7
22) 1 24333+ (24)**24333
Ezsg 6% % * 1« (24) 8(4 IS, Eifg (1315333;_(52‘;))7173 g
(27) 2 *1 ¢ (28)4411*%1 (1693 3 3 « (48) 5 3
(47) 23 3 « (50) 3 3




7
3
3

7
7

977
577
977

5
3
5

« (26) 10 2
3+ (30) 6

1
3
111 < (40)

0
31*
.453
2344
..45333

85
51
4
1

(1)123510113577« (2)1295536653

(1)16235536653

(5) 5556523577
(11) 2455536653« (14) 455536653

(1) 1295536653 « (2) 13111245333
(2)23510113577+« (945359777
(15) 1247336653+« (17)247336653

(4)593573577
(13) 455536653« (16)56523577

(13) 95536653+« (14) 1093665 3
(15) 56523577+« (21) 6523577
(17) 36523577 « (18) 6936653
(21) 56235733+« (27) 6235733
(17) 235536653 « (18) 3652357

(23) 36235733« (24)

(25) 71
(7)235359777+« (846359777

(7)46359777« (8510113577
(7)453593577+« (9)83593577

(1) 1311 12 4

(55,9)
(3) 4
(4) 3
(29)
(38)
(55, 10)
(55,11)

« (2)13 ..
(10) .4 5
19) 6 .....

77+ (443556523577
3
455536653« (8) ...

4356523577

(1)9411247336653+« (2)116.43336653

@) ..
(59 ...

45333

)
45333+« (14)
53 « (16) 3
33« (20)6 ..

6 6
53

3
.4
45333+« (22) 4.....

(25)51234411%1+« (26)6234411%*1

43336653+« (17
.3

(12) ...
(13) 356 ...
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3 < (26) 14 13 3
«— (42) 653
« (38) 10 5 3
«— (48) 233
357
977
7T
13 13
457
« (17) 20577
(18) 21 11 3 3
(24) 13577

3
3
3
3

3
3
3

(15) 71457 7 + (16) 11157 7

(5) 911 15 15 + (19) 23 7 7
(7) 7111515 + (35) 77 7
(15) 11 15 7 7 « (25) 13 11 7
(15) 197 77 « (17) 21 11 7
(17) 21 11 3 3 « (18) 22 13 3
(21) 25 333 « (22) 26 5 3
(25) 13 11

(2) 57111515

(3) 4711 15 15 « (34)

(7) 1017 777 + (16) 1

(10) 915777 «+ (18) 1

(11) 11 14 5 7 7 « (12)

(14) 911777+ (23) 1

(55, 5)
(55, 6)
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4
]
o
o MO
© 10 ©
- o om©Om
- © m
P mm G & o
I — 55375331
€2 6o — 0 oM ¥
O 10 © )
@ @RS M PN T
g m® p 0y
g0 PO cw I om LN
: < I N R
00 N~ \OHMW\/(A M
Fow 27815
& < * 0 Hl 24\/M1/
NGO~ 1 T o83
o oo
18888 N
QRS ™ 1<
~ N ) 1
o] ~ Y0 o |
4_‘4_‘4_‘ 0 © o —~
0 m o ©m 0
© kel © © Mo x
0 M 0 CaN g ©
@ o D% & n Cmm
© m o Do ©
@ o 0 — POl SR
© 10 w0 P o )
o T NI R RN
P R Do
ECEE —~ DR
) Rl Y P v 0 i
NN~~~ RO S
) Tl ~ ~ ~< 0o
QAL | S a2 88e
= ~ o~
H7777777M )
3757755733737333
15375M3595737333
MmOy 2O gemna
14311H11m6323741
MH SO~ SN Mo N NI
AT AN A S0 S~~~
Mo A H o~ MmMinOoN©O =N
~HHOHA~Y AN NN S
I SRR - T A G A A A A
— I~ o~ [
57777773757733331
15777753767755331
11775749767566331
ﬂ151314m939366544
AR DN N SRR R
Yoot DhCmowama o
QD E e ® NN AN AN AN AN AN N AN S
P e N R R
MO A A A A A NN NS
NN N A ANAATAS NSNS AL AN AN NS

(2)35915777 « (16)559777
(4)46911 777« (10)1159777
(18) 3573577« (200593577
(22) 5536653« (24) 936653

(23) 6336653« (30) 33
(25) 10 24 5 3 3 3 « (26) 12

(39) 2344111+« (42)344111

(38) 1124333« (40) 12
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.4 3

o 6
19) ........45 3 3 3 «
(23) 1 **24333+« (25) **24333
(25)34411*%*1+«+ (26)51234411%*1
(55, 16)
(1) ... 455536653+« (4) ..... 455536653
(1)52*%247336653+« (2)8..1..47336653
(6)11*%247336653+« (8)1*%247336653
(7) 6 ... 336653+« (14) ........ 336653
(9) 10 ......... 45333+« (10) 1......... 45333
(22) 11 **24333+«+ (24)1**24333
(23)234411**%1 <+ (26)34411**1
(55, 17)
(1) 36 ...... 433366
(2)411*%247336
(5) 56 .uunnnnn 35733 57
(7) 36 unnnnn. 35733 66
(9) 7131 ***1 ( 33
(13) 4 .......... 45333+« (14) 6 ......... 45333

(22) 123441 1%%1+« (24)234411%*1

(55, 18)

(15) 1***24333
(17)34411***1

| (55) 1 « (57) I

(25) 30 1 « (26) 31
(41) 14 1 « (42) 15
(49) 6 1 + (50) 7
(53) 21 « (54) 3
| (54) 11 « (56) 1

(11) 15 15 15 « (19) 23 15
(15) 11 15 15 « (27) 15 15
(23) 27 3 3 «+ (25) 29 3
(25) 29 11 + (26) 30 1
(87) 577 « (51) 33

(39) 11 3 3 « (41) 13 3
(41) 13 11 + (42) 14 1
(47) 333 « (49) 5 3
(49) 51 1 « (50) 6 1
(53) 111« (54) 2 1

(6) 911 15 15 « (18) 21 11 7
(8) 711 15 15 + (26) 13 11 7
(11) 14 13 11 7 + (12) 15 15 15
(15) 10 13 11 7 « (16) 11 15 15
(22) 25 33 3 « (24) 27 3 3
(25)28 111 « (26) 2911

(38) 9333« (40) 1133

(39) 8333+« (48) 333

(41) 12111 « (42) 1311

(47) 1233 « (49) 23 3

(49) 4111« (50) 511

(56, 6)
(3)57111515 + (17) 19777
(4) 47111515 « (19) 17777
(7) 9111577 « (12) 1413 11 7
(9) 7111577 « (17) 111577
(11) 91577 7 « (13) 1313 11 7
(15) 911 77 7 « (16) 10 13 11 7
(21) 59777+ (25) 13577
(23) 113577 « (24) 14577
(25) 244111+« (26)28111
(35) 35733+« (37) 6653
(38) 45333« (43) 6233
(39) 36233« (40) 8333
(41) 84111« (42) 12111
(45) 44111« (48) 1233
(47) ¥ 1+ (50) 4111

515 « (16) 91177 7
77T+ (91017777
7+ (6) 71313117
7+ (12) 915777
7T+ (89111577
7+ (10) 7111577
77T+ (12) 1313577
7T (24) 113577

(19) 1323577« (20) 144577

(22) 573577+ (26)93577

(25) 22 %1« (26) 244111

(33) 235733+« (34)36653

(36) 245333+« (42) 24333

(39) ..4333 <« (40) 36233

(41) 6 % 1+ (42) 84111

(45) 2% 1« (46) 44111

(46) 1 * 1 « (48) * 1

(1)1247111515 « (8) 8911777
(3)359157 77« (1006911777
(5)46911777 4—(6)6915777
(9)9359777+« (19)8129333
(11) 78129333 « (12) 12113577
(15) 111245333 « (17) 1736 65 3
(19) 3573577« (21) 593577
(19) 71245333 « (20) 1323577
(23) 5536653« (25) 936653

(25) 21 1 * 1 « (26) 22 * 1
(33) 131 %1« (41) 124333
(39) 1124333« (40) ..4333
(41) 51 % 1 + (42) 6 * 1
(45) 11 %1 « (46) 2 * 1
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(56, 14)

(56, 9)
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(57, 4)

(19) 22 13 3 « (20) 23 15

(20) 23 7 7 + (26) 29 3

(23) 26 5 3 + (24) 27 7

(27) 14 13 3 « (28) 15 15

(36) 777 « (42) 13 3

(38) 577 « (50) 53

(39) 10 5 3 < (40) 11 7

(43) 653 « (44) 77

(54) 111 « (56) 11

(7) 911 15 15 « (13) 15 15 15

(9) 711 15 15 « (17) 11 15 15

(18) 20 5 7 7 « (25) 27 3 3

(19) 21 11 3 3 « (20) 22 13 3

(23) 25 333 « (24) 26 5 3

(27) 13 11 3 3 < (28) 14 13 3

(34) 457 7 « (41) 11 3 3

(35) 3577+« (49) 333

(39) 5733+ (44) 653

(39) 9333+ (40) 10 5 3

(4) 571115 15 « (8) 9 11 15 15
(5) 4711 15 15 « (10) 7 11 15 15
(13) 11 14 5 7 7 « (14) 13 13 11 7
(17) 714577 + (18) 11157 7
(17) 18 357 7 + (24) 2533 3

(18) 713577+ (20) 17777

(19) 20 9 3 3 3 + (20) 21 11 3 3
(22) 59777« (26) 13577

(27) 12933 3 « (28) 1311 33
(33) 23577« (40) 9333

(36) 35733« (41) 8333

(37) 47333+« (38) 6653

(39) 45333« (40) 5733

(43) 51233 « (44) 6233

(57, 7)

(3) 2471115 15 « (6) 4 7 11 15 15
(5) 57111577 « (9) 9111577
(7)5915777+«+ (13)915777
(9) 9713577+« (10) 1017777
(11) 1159777 « (13) 131357 7
(13) 7144577 « (14) 111457 7
(15) 121293 33 + (20) 20 93 3 3
(17) 559777+ (18) 714577
(19)359777+ (21) 144577
(23) 573577+ (27) 93577
(27) 1245333

(31)336653+ (35)36653
(34) 235733+ (40)45333
(37)245333+ (38)47333
(43) 344111+« (44)51233
(47) 1% 1 < (49) * 1

(57, 8)

(2) 1247111515 « (4) 247 11 15 15
(4)35915777+ (85915777
(6)46911777

(9)8559777+ (1009713577
(109359777« (12) 1159777
(11) 8359777« (14) 7144577
(12) 78129333« (18) 173665 3
(15) 10936 6 53 + (16) 12129 3 3 3
(18) 3593577

(19) 6936653« (20) 8129333
(2003573577« (24)573577
(25) 6336653« (32)336653
(27) 10245333« (28) 1245333
(31) 6245333+« (38)245333
(46) 11 % 1 « (48) 1 * 1

(57, 9)

(3) 13111245333

(5) 48559777« (1008559777
(9)46359777+« (100510113577
(1045359777« (12) 8359777
(10) 83593577« (17) 11124533 3
(11) 93573577

(15) 95536653+« (16) 1093665 3
(19) 36523577« (20) 6936653
(23) 56235733+« (29) 6235733
(25) 36235733+« (26)6336653
(27) 7131 %1 « (28) 10245333
(29) 6 ..45333 « (35) 131 * 1
(31)4.45333+ (32) 6245333
(57, 10)

(3) 1295536653« (4) 13111245333
(6)593573577+« (12)93573577
(9)235359777+ (10)46359777
(9)453593577+« (16)95536653
(15) 455536653« (18)56523577
(19) 235536653« (20036523577
(22)243336653« (27)56245333
(23) 356245333« (24)56235733
(25) ..336653« (26)36235733
(27) 581124333« (28) 7131 *1
(28) ...35733+« (33)81124333
(29)4..45333« (30)6..45333

(31) ...45333« (32)4.45333

(35) 512344111+« (36)62344111

(57, 11)
) 73
(1) 93
011
(3) 16235536653

(7)5556523577+« (13)556523577

1) 55935 577
1)84535 577
3)12351 3577+ (4)1295536653

(13) 2455536653+« (16) 455536653
(20) ..43336653+« (26)..336653
(23) ...336653 <« (24)356245333
(26) ....35733 « (32) ...45333
(27)4...45333+«+ (28) 581124333
(29) ....45333+« (30)4..45333
(35)34411%1+« (36)512344111
(39) 1% * 1« (41) * * 1
(57,12
(1)44235359777+(2)8453593577
(2)55556523577
(3)24235359777+« (518243336653
(3)13.47336653« (4) 16235536653
(5) 43556523577+« (85556523577
(11) .455536 653« (14)2455536653
33665 336653
3 5333
5333
(38) 11 % * 1« (40) 1 * * 1
(57, 13)
(1) .4235359777+« (2)44235359777
(2) 124235359777+« (424235359777
(3)243556523577+« (6)43556523577
433366 4) 13 .
553665 ) .4
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(58, 5)

(13) 14 13 11 7 + (14) 15 15 15
(17) 10 13 11 7 + (18) 11 15 15
(18) 197 77 + (20) 21 11 7
(19) 205 77 « (22) 2377
(25) 14577 « (28) 1311 7
(27) 28 111 « (28) 291 1
(35) 4577+« (38) 777

(36) 3577« (40) 577

(43) 12111 « (44) 131 1
(49) 1233« (56) 111

(51) 4111+ (52)511

2
3
6
453
366
5733
(21) coeren 45333« (22) 4 ....... 45333
(27)34411*%1+« (28)51234411%*1
(31) 1% * * 1 « (33) ** *1

6653

(30) 11 %% %1 4+ (32)1%%**1

(1) e....A5 55366053 (4) ...... 455536653
(3)36....43336653+ (4)52%247336653
(7)56 35733 ..35733
(9)36.....35733 336653

(11) 713 1% * * 1 4 (12) 10 .o 45333

(13) 6 coveeee 45333« (19) 131 % * * 1

(15) 4 o 45333« (16) 6 ......... 45333

(55) 3 « (59)

(27) 30 1 « (28) 31
(43) 14 1 « (44) 15
(51) 61 « (52) 7
(52) 33 « (58) 1
(55) 2 1 «+ (56) 3

(58, 4)

(19) 21 11 7 « (21) 23 15
(21) 23 77 « (25) 27 7
(27) 13 11 7 « (29) 15 15
(27) 29 11 « (28) 30 1
BT 777« (41) 117
(39) 577 « (45) 77
(43) 13 11 « (44) 14 1

(50) 233 « (57) 11
(51) 511 « (52) 6 1
(55) 111 « (56) 2 1

(5) 5711 15 15 « (9) 9 11 15 15
(7) 71313 11 7 « (14) 14 13 11 7
(A1) 71115 77 « (19) 11 1567 7

17

(17) 911 77 7 « (18) 10 13 1
(18) 18 357 7 « (20) 205 7 7
(19) 713577 « (21) 17777
(23) 59777« (27) 13577
(25) 113577 « (26) 14577
(27) 244111« (28) 28111
(28) 129333

(34) 23577« (36) 4577

(37) 35733« (41) 5733

(41) 36233 « (42) 8333

(43) 24333« (45)6233

(43) 84111« (44) 12111
(A7) 44111« (52)4111

(58, 7)

(6) 57111577 + (11) 101777 7
(7) 6915777« (8) 71313117
(9)89 11777+« (10)9111577
(11) 6911777« (12) 7111577
(13) 12113577 « (14) 131357 7
(18) 559777+ (20) 713577
(200359777« (24)59777
(21) 1323577 « (22) 144577
(22) 593577+ (28) 93577
(26) 936653

(27) 22 %1« (28) 244111
(35)235733+« (36)36653
(41) .4333« (42)36233

(42) 124333« (44) 24333
(43) 6% 1« (44) 84111

(44) 344111 « (50) * 1

(A7) 2% 1« (48) 44111

(58, 8)

(1) 271245333
(31247111515 + (5) 24 7 11 15 15
(5) 35915777+« (95915777
(7)46911 777+« (8) 6915777
(11) 9359777« (13) 1159777
(13) 78129333 « (14) 12113577
(19)3593577 « (21) 8129333
(21) 3573577+ (25)573577
(21) 71245333« (22)1323577
(23) 6523577« (29) 1245333
(25)5536653

(27) 21 1 * 1 « (28) 22 * 1

(41) 1124333« (42) .4333
(42) 2344111« (49) 1 *1

(43) 51 % 1 « (44) 6 * 1

(47) 11 %1 « (48) 2 * 1




35733

. 45333« (22)6 ....

(27) 12 1 1% * 1 « (28) 131 * * 1

(1)435556523
(33)

(58, 13)

1%1+« (40)11*%*1
(36) 51 % * 1

23441
11**1

1
(35) 4
(58, 14)

336653
2

4356523577+« (8).4356523577
35733+« (6)136 ...

(2) 1124235359777+ (4124235359777

(2) .43556523577

) ..
(11) *247336653« (14) 41

(11) 24411 %% 1« (17) 56 .....

(5) 1156 ...
(15) ...

336653
53
3

6
3
3

4
73
.336
53
33

1
35
4
45

43336653+« (16) 36 ...
45333+« (20)56 ...

(19) 36 .....

35733+« (22) 36 ....

(21) oo

0 <t

(28) 1211 * %1
(36) 41 1% *1

(29) 6 2

35733

4356523577
43336653

43336653+« (6)1156 ....

4356523577« (6) ..

(10) 1247336653« (12) *247336653

(11) 22 % % * 1+ (12) 244 11 * * 1

(9)2%247336653 <« (16) ....
(19) .

(27) 29 3 « (29) 31
(43) 13 3 « (45) 15
(51) 53 « (53) 7
(53) 33 « (57) 3

3) ...
(5) 10 ....
(25) 2
(26) 1
(27) 6
(28) 3
(31) 2
(58, 16)
(59, 3)
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(11) 45359777+« (13) 8359777
(11) 83593577+« (14) 78129333
(21) 47336653« (27) 6336653
(21) 56336653+« (22) 71245333
(23) 36336653+« (24)6523577

(1) 183593577 + (2) 27
(6) 48559777« (12) 93
(7)3510113577 « (11) 5
(27) 20 11 * 1 + (28) 21 1
(29) 36245333+ (30
(35) 12 11 * 1 « (36) 13

(58, 9)

*
)62
11
48) 11
1%1

1

1
=

2344
11*1

(41) 1
(43) 4

TTT
577

1
3

(2) 448559777+ (8)3510113577

(1)4246911 777+« (2)64691
(5)23510113577

(1)1193573577++ (2) 18359

(58, 10)

(7)593573577+«+ (13)93573577
(10235359777« (12)45359777
(10) 453593577+« (12) 83593577
(19) 247336653« (22)47336653
(200235536653« (25)56235733
(21) 356235733+« (22)56336653

7

TTT
357

«— (859357

(36) 1211 %1

(44) 411 * 1
1777+ (2)4246911
73577

3577

(58, 11)

0 0
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(59, 5)

(11) 7 11 15 15 « (19) 11 15 15
(15) 13 13 11 7 « (29) 13 11 7
(19) 19777 « (21) 21 11 7
(21) 21 11 3 3 « (22) 22 13 3
(25) 25 3 3 3 « (26) 26 5 3

(29) 13 11 3 3 « (30) 14 13 3
(37) 3577+« (41) 577

(39) 6 653 <« (46) 65 3

(41) 933 3 + (42) 10 5 3

(50) 1233+« (52) 233

(59, 6)

(6) 5711 15 15 « (10) 9 11 15 15
(7) 4711 15 15 « (12) 7 11 15 15
(14) 915777+ (27) 14577
(15) 11 14 57 7 « (16) 13 13 11 7
(18) 911777+ (22) 17777
(19) 71457 7+ (20) 11157 7
(19) 18 3577 + (21) 2057 7
(21) 20 933 3 + (22) 211133
(26) 11357 7« (28) 1357 7
(29) 129333 + (30) 1311 33
(385) 23577« (37) 4577
(38) 35733« (43) 8333

(39) 47333+« (40) 6653

(41) 45333 « (42) 5733

(45) 51233 « (46) 6233

GUOZHEN WANG AND ZHOULI XU

(59, 9)

(1) 255536653« (2) 26936653

(5) 13111245333 « (14) 8359777
(7)48559777« (12)8559777

(11) 46359777+« (12) 510113577
(17) 95536653 <« (18) 1093665 3
(19) 56523577+« (25) 6523577
(21) 36523577+« (22) 6936653
(27) 36235733+« (28) 6336653
(29) 7131 %1 <+ (30) 10245333
(31)6.45333+« (37) 131 * 1
(33)4.45333+« (34) 6245333

(42) 12344111+« (44)2344111
(59, 10)

(21193573577« (93510113577
(3448559777 (848559777
(5) 1295536653« (6) 13111245333

(6)23510113577

(11) 235359777« (12)46359777
(11) 453593577« (13)83593577
(17) 455536653« (20056523577
(21)235536653« (22)36523577
(25)356245333« (26)56235733
(27) ..336653 + (28) 36235733
(29) 581124333+« (30)7131*1
(30) ...35733+« (35)81124333
(31)4..45333« (32)6..45333

(33) ...45333« (34)4.45333
(37)51234411 1« (38)62344111

.

(1) 28129333« (8) 47111515
(7) 57111577 « (9) 7131311 7
(10) 8911777 « (23) 144577
(11) 9713577 « (12) 101777 7
(12) 6911777 « (21) 713577
(15) 7144577 « (16) 11 1457 7
(17) 12129333 + (20) 18357 7
(19) 559777+« (200714577
(19) 1736 6 5 3 « (22) 209 33 3
(21) 359777+ (25)59777
(23) 593577+ (29)93577
(27) 936 653+ (30) 129333
(33) 336653+« (36)23577
(36) 235733+« (42) 45333
(39) 245333+« (40)47333
(43) 124333+« (45)24333
(45)344111+«+ (46)51233

(1) 26936653+« (2) 28129333
(6)35915777« (10)5915777
(8) 46911777« (16) 7144577
(11) 8559777« (12) 9713577
(17) 10936 6 53 « (18) 121293 3
(18) 11 124533 3 « (20) 1736 6 5
(2003593577« (26)573577
(21) 6936653« (22)8129333
(22) 3573577+« (24)593577
(26) 5536653+« (28) 936653
(29) 10245333« (30) 1245333
(33) 6245333« (40) 245333
(42) 1124333« (44)124333
(43) 2344111+« (46) 344111

(59, 11)

(2) ..46911 777+« (4)448559777
(3)5593573577+«+ (90593573577
(3)8453593577

(5) 123510113577« (6)1295536653
(5) 16235536653+« (12) 453593577
(15) 2455536653+« (18)455536653
(19) 1247336653+« (21)247336653
(25) ...336653+« (26)356245333
(28) ....35733 « (34) ...45333
(29)4...45333+« (30) 581124333
(31) ....45333 « (32)4..45333

(35) 124333« (37) *24333
(37)34411%1+« (38)512344111
(59, 12)

(2045453593577
(3)44235359777+ (48453593577
(5)13..47336653+« (6)16235536653
(7)43556523577+ (10)5556523577
(13) ..455536653« (16) 2455536653
(18) 11247336653« (2001247336653
(25) 6 ....453 33« (32) ....45333

(29) ...... 45333+« (30)4..45333

(34) 11%24333+« (36)1*24333
(35)234411%1+« (38)34411%*1 )
(59, 13)

(2)435

(3) .42

(5)243

(5) 11

(1) 66

(19) 3 6 73 36

(23) 6 5333 33

(25) 4 5333 5333
(34)1234411%1« (36)234411%*1
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(59, 14)

(1) ..4355652357 7+« (4) .43556523577
53+« (6)9411247336653
+ (10) ...4555366 53

— (26) .. 45333
— (24) 4 ... 45333
— (29) **24333

«— (30)51234411%*1

(59) 1 « (61)

(29) 30 1 « (30) 31
(45) 14 1 « (46) 15
(53) 61 « (54) 7
(57) 21 « (58) 3
(58) 11 « (60) 1

(60, 4)

(15) 15 15 15 <+ (23) 23 15
(23) 2377 + (27) 27 7
(27) 27 3 3 + (29) 29 3
(29) 29 1 1 + (30) 30 1

(43) 11 3 3 « (45) 13 3
(45) 13 1 1 « (46) 14 1
(51) 333 « (53) 53
(53) 511 « (54) 6 1
((57) 111 « (58) 21

(15) 14 13 11 7 « (16) 15 15 15
(19) 10 13 11 7 « (20) 11 15 15
(20) 19777 « (24) 2377
(26) 25 3 33 « (28) 27 3 3
(29) 28 111 « (30) 291 1
(38) 3577+« (42) 577

(42) 9333« (44) 113 3
(45) 1211 1 « (46) 13 1
(51) 1233+« (53) 233
(653) 4111 11

1

(7) 57 11 15 15 « (11) 9 11 15 15

(11) 9111577 «+ (23) 17777

(13) 7111577 + (21) 11 157 7

(15) 915 777 « (17) 1313 11 7

(15) 13 13 5 77 + (22) 2057 7

(19) 911 77 7 + (20) 10 13 11 7

(27) 113577 « (28) 1457 7
(29)244111 « (30)28111

(37) 36653 « (43) 5733

(39) 35733« (41) 6 65 3

(43) 36233« (44) 8333

(45) 84111 « (46) 12111

(49) 44111+ (52)1233

(51) * 1« (54) 4111

(60, 7)

(6) 2471115 15

(8) 57111577+« (16) 915777

(9) 6915777+« (10) 71313117
(11) 8911777+ (12) 9111577
(13) 6911777+« (14) 7111577
(14) 1159777 <+ (21) 183577
(15) 12113577 «+ (16) 1313577
(200559777

(22) 359777+ (26)59777

(23) 1323577+« (24) 144577
(29)22 %1+ (30) 244111

(34) 336653« (40) 35733
(37)235733+« (38)36653

(43) .4333 « (44) 36233

(45) 6 * 1 «+ (46) 8411 1

(49) 2* 1+ (50) 44111

(50) 1% 1 « (52) * 1 )
(60, 8)

(3) 271245333

(5) 1247111515
(7)3591577 7+« (11)5915777
(9)4691177 7+« (10)6915777
(13) 9359777« (19) 12129333
(15) 78129333 « (16) 1211357 7
(19) 111245333 « (21) 1736 6 5 3
(21) 3593577+ (27)573577
(23) 3573577+ (25)593577
(23) 71245333+« (24) 1323577
(27) 5536653« (29) 936653
(29) 21 1 * 1 « (30) 22 * 1

(31) 6235733+« (38)235733
(43) 1124333+« (44) ..4333

(45) 51 * 1 « (46) 6 * 1

(49) 11 %1 « (50) 2 * 1 )
(2) 255536653
(3)646911 777+« (16) 78129333
(3) 183593577+« (4)271245333
(13) 45359777

(14) 93573577« (24)3573577
(18) 95536653 « (20) 111245333
(23) 47336653+« (28)5536653
(23) 56336653« (24) 71245333
(25)36336653+« (26)6523577
(29) 56245333+« (35)6245333
(29) 2011 %1 « (30) 211 *1

(31) 36245333+« (32)6235733
(37) 1211 %1 « (38) 131 * 1

(43) 12344111+« (45)2344111
(45) 411 %1 « (46) 51 %1
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(60, 10)
(3)4246911 777+ (4)646911777
(3)1193573577+« (4) 183593577
(7)2351011357 7+« (10)351011357 7
(12) 235359777
(15) 556523577+« (21)56523577
(22) 235536653« (24)47336653
(23) 356235733« (24)56336653
(25)243336653« (26)36336653
(28) ..336653+« (33)6..45333
(29)36..45333+« (30)56245333
(29) 16 411 %1« (30) 201 1 * 1
(31) ...35733+ (32)36245333
(35) 362344111+« (36)81124333
(37)8411%1+« (38)1211%*1
(41) 4411%1 <« (44) 12344111
(43) * * 1« (46) 411 *1
13577
774 (4)4246911777
577
3577+« (8)23510113577
36653
23577+ (16)556523577
6653« (22)247336653
6653« (24356235733
653« (32) ...35733
3+ (30)36.45333
(30) 16411 *1
(35) 2%24333+« (36)362344111
(37) 6 * 1 « (38) 841 1%*1
(41) 2% * 1« (42) 4411 %1
(42) 1% * 1 « (44) * * 1
~

(1)47453593577+ (2623510113577
(3)45453593577+« (5)8453593577
(5) 55556523577

(6)24235359777

(7) 16 ..43336653 « (8) 18243336653
(11) 24356523577+« (14)4356523577
(17) 6 ..43336653 « (21) 1247336653
(19) 11247336653+« (20)..47336653
(23) 6 ....357 33 < (30) .....35 733

(29) 13 1 * * 1 « (30) 14 * * 1

(35) 11*24333+« (36)2*%24333

(37) 51 % *1 < (38) 6 * * 1

(41) 11 % * 1 « (42) 2 * * 1

(60, 13)

(1)245453593577+ (2047453593577
(3435556523577« (6)55556523577
(5) 124235359777

(7) 136 ...336 653 < (8) 16 ..43336 65 3
(9) 4356523577+ (12)24356523577
(15) 411247336653+ (20)11247336653
(17)36...336 653 « (18)6.43336653
(21) 56 .....45333 « (27) 6 ....453 3 3

(23) 36 ....45333+« (24)6....35733

(29) 12 11 % * 1 « (30) 131 * * 1

(35) 1234411%1+« (37)234411%1

(37) 41 1% %1+« (38)51%**1

«— (4435556523577
565235
36..336653
1247336653
36

211**1

(31) 15 15 « (47) 15
(A7) 77 « (55) 7
(55) 3 3 « (59) 3
(59) 11« (61) 1

(61, 4)

(22) 21 11 7

(23) 22 13 3 « (24) 23 15
(27) 26 5 3 « (28) 27 7
(30) 13 11 7 « (46) 13 3
(31) 14 13 3 « (32) 15 15
(40) 777 « (54) 5 3
(43) 10 5 3 « (44) 11 7

(47) 6 53 « (48) 7 7
(52) 333 « (56) 33
(58) 111 « (60) 11

(61, 5)

(13) 7 11 15 15 « (21) 11 15 15
(16) 14 13 11 7 « (45) 11 3 3
(21) 19777 « (25) 2377
(23) 21 11 3 3 < (24) 22 13 3
(27) 25 3 3 3 « (28) 26 5 3
(29) 13577

(31) 13 11 3 3 « (32) 14 13 3
(38) 4577 « (48) 653

(39) 3577+« (43)577

(43) 9333 « (44) 105 3

(47) 6233 « (54) 23 3

(61, 6)

(8) 5711 15 15

(9) 471115 15

(13) 10 17777 + (44) 933 3
(17) 11 14 5 7 7 + (18) 13 13 11 7
(200911777

(21) 714577 « (22) 11157 7
(22) 713577 « (24) 17777
(23) 20 9333 « (24) 211133
(28) 113577

(30) 93577« (40)3577

(31) 129333 « (32) 131133
(37) 23577« (45)8333
(41) 47333« (42) 6653
(43) 45333« (44) 5733
(46) 24333« (53) 1233
(47) 51233 + (48) 623 3




45333
11*1

3¢ (43) 44
14+ (40)512344111

33+ (32)581124333
3+ (34) 4 ..

359777+ (21345359777
911777+ (9)23510113577
3
*

35
46

(5) 5593573577
(7)24235359777+« (9)18243336653

(11) 5556523577+« (17) 556523577
(1) 459359777+ (8123510113577

(1)84235359777+(2)1.35359777

(4)45453593577
(5) 44235359777+« (6)8453593577

(7) 123510113577« (8) 1295536653

(7) 16235536653

(61, 11)
(1) 1..
() ..

(61,12)

45333
3+ (40)34411%1
<+~ (8) 2

(44) 1% * 1

— (32) 4 ...
(1) 624235359777+« (2)84235359777

(2)245453593577

(5) .4
(7)243556523577+«+ (1043556523577

(1)555556523577
(7) 116 ..43336653 <« (8) 13..47336653

(61,13)
(6) 12

5733+« (22)6 ...

(13)
(19) 5

3573
4733
4411

«— (48)51233

< (41)
«— (53) *1

9333
5333+« (44)45333
3
3
3 «+ (51)
1
5

65
33
33
11
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(7) 24711 15 15 « (10) 4 7 11 15 15
(9)57111577 « (17) 915777
(12) 8911777 « (32) 129333
(13) 9713577 « (14) 101777 7
(14) 6911777

(15) 1159777 « (17) 131357 7
(17) 7144577 « (18) 11 1457 7
(21) 559777+« (22) 714577
(23) 359777+ (25)144577
(3) 26936653+« (4) 28129333

(23) 8 1
(1) 6247111515

(3)28129333

(61, 8)

~
)
0,410
© o ©
© N ©
LIV
10
0w P
)
0,410
)
0450
0
Ny
<
© ~a
o
®TE
~
272
<
L
N
oo ]
1046 10 o
© 0 © g
©
)
69 @3
™~
o 10
Cen
R
14))
~ =
SRS
c22cd
n
- ~
= B
ow
o ©gw
~ oo
<+ ™
o~
a o
~ ~T°
0 oA~
- A
T3
0 [
M7W77
17757
17137
H51H9
—
o _»
to o2
© —~ 10
N o w0
13\))\)
~~Onmn
Qoo -~
ST

1 (52)1%1

(19) 109366 53 + (20) 12129 33 3
(22) 3593577« (26)593577
(31) 10245333+« (32) 1245333

(44) 1124333+« (48) 344111
11 %

(14) 9359777« (16) 1159777
(50)

(15) 8359777« (18) 7144577
(23) 6936653« (24) 8129333
(29) 6336653« (42)245333

(61, 9)

o ©

1)512471
553
11 12
(9)48559777

(3) 25
(7) 13

— (28) 6 ....
1+« (38)23

3573

45333

4411%*
+~ (32) 31
« (48) 15
«— (57) 33
«— (56) 61
+— (60) 21

33
11
11

29 3
301
41

(47) 1

(23) 21 11 7 « (25) 23 15
5
1

(17) 15 15 15 « (45) 11 7
(29) 27 3 3

(31) 13 11 7 « (33) 15 15
(31) 2911 « (32) 30 1
(41) 777 « (49) 77
(47) 13 11 « (48) 14 1

(53) 3
(55)

(55) 6 1 « (56) 7
(59)

(59) 21 + (60) 3

(27) 4 .....
(31) 623
(31) 31
(62, 3)
(30)

(31)
(62, 4)

(25)3573577
(20) 1093665 3
(24) 6936653
2
40)62344111

77T
577
(5) 448559777+« (25)47336653

3+ (45) 1
4111« (

45333 (36) 4 ..
33
34

(13) 46359777+« (14510113577
(14) 45359777« (16) 8359777
(1)3646911 777+« (2)51247111515
(7) 1295536653« (8) 13111245333
(10) 593573577+« (16) 93573577
(13)235359777+« (14)46359777
(13) 453593577
(19455536653« (22)56523577
(23) 235536653« (24)36523577
(26) 243336653« (37)81124333

(38) * 2 4
12

(61, 10)
(39) 5



(1) 2221117
(12) 9 11 15 15
(14) 711 15 15
(17) 14 13 11 7 « (18) 15 15 15

(21) 10 13 11 7 « (22) 11 15 15
(22) 19777 « (24) 21 11 7
(23) 20577 « (26) 2377
(28) 25 333

(29) 14577 « (32) 1311 7
(30) 13577 « (44) 577

(31) 28 111« (32) 2911

(47) 12 11 1 + (48) 13
(55) 4111 « (56) 51

1
(39) 4577« (42) 777

11

1

(11) 7131311 7 + (23) 11157 7
(13) 911 157 7 « (18) 14 13 11 7
(15) 711 157 7 « (19) 13 13 11 7
(21) 911 777+ (22) 1013 11 7
(22) 18357 7+ (24) 2057 7
(23) 713577+« (25) 17777
(24) 20933 3

(27) 59777

(29) 11357 7 + (30) 14 5 7
(31) 93577« (41)3577
(31) 244111+« (32) 2811
77
53
33
33
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(62, 9)
(1)24347111515 « (2) 238129333
(4) 255536653

(5) 646911777+« (81247111515
() 183593577 « (6)271245333
(10) 48559777

(11) 3510113577« (16) 9359777
(15) 45359777« (17) 8359777
(15) 83593577« (18) 78129333
(20095536653

(25) 56336653+« (26) 71245333
(27)36336653« (28) 6523577
(31) 56245333+« (37) 6245333
(31) 20 11 %1 « (32) 211 *1
(33)36245333+« (346235733
(39) 1211 * 1 « (40) 131 * 1

(A7) 411 %1« (48) 51 *1

(62, 10)

(38) 23577« (40) 45

(39) 36653« (43) 66

(45) 36 23 3 < (46) 8 3

(47) 243 33 <+ (49) 6 2

(47) 84111+« (48)12111
(62,7)

(1)20911777

(1) 28113577« (22) 911777
(10) 57111577 « (18) 91577 7
(11) 6 915777 « (12) 713 13 11 7
(12) 5915777

(13) 8911777 + (14) 911 157 7
(15) 6 911 77 7 « (16) 711 157 7
(17) 12113577 « (18) 131357 7
(22) 559777+« (24) 713577
(22) 1736653

(25) 1323577+« (26)144577
(28) 573577+ (32)93577
(31) 22 %1+ (32) 244111

(36) 336653« (42)35733
(39) 235733+« (40)36653
(45) .43 33 <« (46) 36233

(46) 124333« (48)24333
(47) 6 * 1 « (48) 8411 1

(51) 2% 1« (52) 44111

(1) 1483593577

(2)3646911777

(5) 4246911777« (6)646911777
(5) 1193573577« (6)183593577
(6) 448559777

(11) 593573577« (17)93573577
(14) 235359777« (16)45359777
(14) 453593577« (16) 83593577
(23) 247336653« (26)47336653
(24) 235536653
(25)356235733+« (26)56336653
(27) 243336653+« (28)36336653
(30) ..336653« (35)6..45333
(31)36..45333+« (32)56245333
(31) 16411 %1« (32)2011%*1

(33) ...35733+« (34)36245333
(37)36234411 1+« (38)81124333
(39) 24333+« (41)62344111

(39) 84 11%1 +« (40) 1211 *1 )
(62, 11)

(1) 146911777+ (2)20911777
(1) 238129333+ (2)28113577
(5) 271245333

(7) 1247111515 « (9) 247 11 15 15
(9)35915777

(11) 46911777+« (12) 6915777
(14)8559777

(15) 9359777« (17) 1159777
(17) 78129333 « (18) 12113577
(21) 111245333

(23) 3593577« (25) 8129333
(25) 71245333+ (26) 1323577
(29) 5536653+« (33) 1245333
(31) 21 1 * 1 « (32) 22 * 1

(383) 6235733« (40)235733
(45) 1124333« (46) ..4333

(47) 51 % 1 + (48) 6 * 1

(51) 11 %14 (52) 2 %1

(3623510113577

(5) ..46911 777+« (6)4246911777
(6)5593573577+« (12)593573577
(15) 4356523577+« (18) 556523577
(21) .47336653

(22) 1247336653+« (24)247336653
(25) .43336653+« (26)356235733
(28) ...336653« (34) ...35733

(31) ....35733+« (32)36.45333

(31) 14 * * 1 « (32) 16411 *1
(37)2*%24333+« (38)362344111

(38) 124333« (40) *24333

(39) 6 % * 1« (40) 84 11%*1

(43) 2% * 1« (44)4411%*1 )
(62, 12)

(1)55593573577
(1)85453593577+ (2) 13453593577
(2) .459359777
(3)4745359357 7+« (4) 623510113577
(5) 45453593577+« (9)16235536653
(7)55556523577+« (13)5556523577
(9)16 ..43336653« (10) 18243336653
(13) 24356523577« (16)4356523577
(19)6.43336653

(21) 11247336653« (22).47336653
(25) 6 ....35733« (32) ....35733

(31) 13 1 * * 1 + (32) 14 * * 1
(37)11%24333+« (38)2*%24333

(39) 51 % %1« (40) 6 * * 1

(43) 11* %1« (44) 2% * 1

.

(63)
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| (62) 1 I

(1) 31 31

(29) 27 7

(31) 29 3 « (33) 31
(47) 13 3 « (49) 15
(55) 53 « (57) 7
(61) 11

(63, 4)

(1) 30 29 3 « (2) 31 31
(25) 22 13 3 « (26) 23 15
(29) 26 5 3 «+ (30) 27 7
(30) 27 3 3 « (32) 29 3
(33) 14 13 3 « (34) 15 15
(45) 10 5 3 < (46) 11 7
(46) 11 3 3 < (48) 13 3

(49) 6 5 3 « (50) 7 7
(54) 333 « (56) 5 3
(55) 233 « (58) 33
(60) 111

(63, 5)

(1) 29 27 3 3 « (2) 30 29 3

(2) 2221117

(13) 911 15 15 < (33) 13 11 7
(15) 7 11 15 15 « (23) 11 15 15
(23) 19777 « (25) 21 11 7
(25) 21 11 3 3 « (26) 22 13 3

(29) 25 3 3 3 « (30) 26 5 3

(381) 13577 « (45) 57 7

(33) 13 11 3 3 < (34) 14 13 3
(45) 5733« (50) 65 3

(45) 933 3 + (46) 10 5 3

(54) 1233+« (56) 233

(56) 4111

(63, 6)

(1) 12 9 11 15 15 + (16) 7 11 15 15
(1) 14 7 11 15 15

(1) 2825333 + (2) 292733
(10) 57 11 15 15 < (26) 1777 7
(11) 4 7 11 15 15

(15) 10 17777 + (24) 19777
(19) 11 14 5 7 7 < (20) 13 13 11 7
(23) 714577 « (24) 11157 7
(23) 18 357 7 « (25) 2057 7
(25) 20 9333 + (26) 21 1133
(28) 59777« (42)3577
(30) 113577+ (32) 13577
(33) 129333« (34) 131133
(39) 23577« (41)4577
(43) 47333 « (44) 6653
(45) 45333 « (46) 5733
(49) 51233 « (50) 6233
(54) * 1

(1) 9571115 15

(1) 24209333« (2)2825333
(5) 28129333

(11) 57111577 « (13) 713 13 11 7
(13) 5915777

(14) 8911777 + (19) 131357 7
(15) 9713577 + (16) 101777 7
(16) 6911777

(19) 7144577« (20) 1114577
(21) 12129333 « (24) 183577
(23) 559777« (24) 714577

(23) 1736653 < (26)209333

(25)359777

(27) 593577 « (41) 3665 3
(29) 573577+ (33)93577
(31) 936653+« (34) 129333
(37) 336653+« (40)23577
(43) 245333« (44) 47333
(47) 124333 « (49) 24333
(49) 344111+ (50) 51233
(63) 1 * 1

v
(63, 8)

(1) 2217366 53 « (2) 2420933 3
(2146911777

(3) 62471115 15

(5) 26936653« (6)28129333
(10)35915777

(12) 46911777+« (18) 1159777
(15) 51011 3577 « (20) 7144577
(15) 8559777« (16) 9713577
(21) 109366 53 « (22) 12129333
(22) 111245333« (24) 173665 3
(24)3593577

(25) 6936653« (26)8129333
(26)3573577+ (28)593577
(30) 5536653« (32) 936653
(31) 6336653« (38)336653
(33) 10245333+« (34) 1245333
(46) 1124333« (48) 124333
(47)2344111+ (50)344111
(52) 11 %1

7
(63, 9)

(1)935915777

(1) 148559777

(1) 21111245333+ (2) 221736653
(2) 24347111515
(3)51247111515 « (4) 62471115 15
(5) 255536653+« (6)26936653
(9) 13111245333 « (16) 8559777
(11) 48559777

(12) 3510113577 « (18) 8359777
(15) 46359777+ (16) 510113577
(21) 95536653+« (22) 10936653
(23) 56523577« (29) 6523577
(25)36523577« (26) 6936653
(29) 56235733+« (35) 6235733
(31) 36235733+« (32)6336653
(33) 7131 %1« (34) 10245333
(37)4.45333+« (38) 6245333

(46) 12344111+« (48)2344111
(48) 411 %1 )
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(63, 10)

(1)2095536653« (2)21111245333
(3)3646911777+« (451247111515
(31345359777

(6)1193573577

(7) 448559777+ (12)48559777
(9) 1295536653« (10) 1311124533 3
(10)23510113577 « (17) 45359777
(15) 235359777+« (16) 46359777
(15) 453593577+« (17) 83593577
(21) 455536653« (24) 56523577
(25) 235536653+« (26)36523577
(28) 243336653+« (33)56245333
(29) 356245333+« (30056235733
(31) ...336653+« (32)36235733
(33) 581124333« (34) 7131 %1

(35) 4 .. 453334—(36)6..45333

(37) ...45333« (38)4.45333
(41512344111« (42) 62344111
(46) * * 1

.

(63, 11)

(1)23646911777

(1) 6448559777
(1)24235536653
(3)1.35359777+« (41345359777
(6) ..46911 777« (8)448559777
(7)5593573577+« (13)593573577
(7) 8453593577+« (16) 235359777
(9)123510113577« (10) 1295536653
(19)2455536653+« (22)455536653
(23) 1247336653+« (25)247336653
(26) ..43336653« (32) ...336653
(29) ...336 653« (30)356245333
(383)4...45333« (34)581124333
(35) ....45333 « (36)4..45333

(39) 1*24333« (41) *24333
(41)34411%1+« (42)512344111
(45) 1% * 1

(64, 2

(1) 63

61) 3

[ (63) 1+ (65)

(1) 621 «+ (2) 63
(33) 30 1 « (34) 31
(49) 14 1 « (50) 15
(57) 61 « (58) 7
(61) 21 « (62) 3
(62) 11 + (64) 1

(1) 29277

(1) 6111« (2) 621
(19) 15 15 15 < (35) 15 15
(27) 2377

(31) 27 3 3 « (33) 29 3
(33) 29 11 + (34) 30 1
(43) 777« (51) 77
(47) 11 3 3 « (49) 13 3
(49) 13 1 1 « (50) 14 1
(55) 333 « (57) 53
(57) 511 « (58) 6 1
(61) 111 « (62) 2 1

(1)601 11« (2)6111
(3) 2221117

(14) 911 15 15 « (34) 13 11 7
(19) 14 13 11 7 « (20) 15 15 15
(23) 10 13 11 7 « (24) 11 15 15
(30) 25 33 3 « (32) 27 3 3
(1) 14577« (46) 577
(33)28 111 « (34) 2911
(46) 93 3 3 « (48) 11 33
(47) 833 3 « (56) 33 3

(49) 12111 « (50) 13 1 1
(55) 1233+« (57) 233

(57) 4111« (58) 511

1117

15

1
5
5
515+ (27) 17777
5
774 (20) 14 1311 7
7

3

« (21) 13 13
« (24) 10 13

117

7
7 117
7

7+ (43)3577

«— (50) 12111
«— (56) 1233

*
=
-

15 15
(2) 564111
5

-
fun
w ==

5
7
7
1

fun

15
7T+ (17) 1017777
14) 713 13 11 7
20915777

16) 911157 7
18) 711157 7
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(27) 1323577 + (28) 14457
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(33) 22 % 1 « (34) 24 4 1
(41) 2
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(47) .
(49) 6
(53) 2
(54) 1

577
7

@ w

PN

N

)

&

@
e 0w

35
45
43
Ol
Bl
Bl

Tt
B
IS

s




THE ALGEBRAIC ATIYAH-HIRZEBRUCH SPECTRAL SEQUENCE OF REAL PROJECTIVE SPECTRA 69

(1) 135915777

(1)25359777

(1) 53 1% 1 + (2) 54 * 1

(3) 146911777+ (420911777
(3) 238129333+« (4)28113577
(7) 271245333

(9) 1247111515 « (16) 8911777
(11)359157 77+« (18) 6911777
(13) 46911777+« (14) 6915777
(179359777

(19) 78129333 « (20) 12113577
(23) 111245333 « (25) 173665 3
(25) 3593577« (35) 1245333
(27) 3573577+« (29)593577
(27) 71245333« (28) 1323577
(35536653« (33) 936653
(33) 21 1 * 1 « (34) 22 * 1

(41) 131 %1« (49) 124333

(47) 1124333 « (48) .4333
(49) 51 % 1 + (50) 6 * 1
[((33) 11 %1« (54)2%1

(1) 61 3

(3) 31 31

(27) 23 15

(31) 27 7 « (35) 31
(47) 11 7 « (51) 15
(59) 3 3

(63) 11 « (65) 1

(65, 4)

(2) 2927 7

(3) 30 29 3 « (4) 31 31
(26) 21 11 7

(27) 22 13 3 « (28) 23 15
(28) 23 7 7 « (34) 29 3
(31) 26 53 « (32) 27 7
(35) 14 13 3 « (36) 15 15
(44) 777 « (50) 13 3
(47) 10 5 3 « (48) 11 7
(51) 653 « (52) 77
(62) 111« (64) 11

(1)36247111515« (2) 25359777
(1)5211*1 <« (2)531*1
(2)935915777
(2)148559777
(3)24347111515 « (4) 23812933 3
(6) 255536653 (65, 5)
(7)646911 777« (14) 46911777
(7)183593577 « (8) 271245333 (1) 272377
(13)3510113577 « (17) 510113577 (3) 29 27 3 3 « (4) 30 29 3
(18)93573577 (15) 9 11 15 15 « (21) 15 15 15
(22) 95536653« (24) 1112453 3 3 (17) 711 15 15
(2747336653 « (32) 5536653 (25) 11157 7
(27) 56336653« (28) 71245333 (25)19 777
(29)36336653+« (30)6523577 (26) 20 5 7 7 « (33) 27 3 3
(33)20 1 1 %1 « (34) 21 1 * 1 (27) 21 11 3 3 « (28) 22 13 3
(35)36245333« (36) 6235733 (31) 25 3 3 3 « (32) 26 5 3
(39)81124333+« (48) 1124333 (35) 13 11 3 3 « (36) 14 13 3
(41) 12 1 1% 1 « (42) 13 1 * 1 (42) 4577 « (49) 11 3 3
(47) 12344111+ (49)2344111 (47) 5733 « (52) 6 53
(49)411%1 « (50)51*1 (47) 9333 ¢ (48) 10 5 3
(1) 4347111515« (2)3624 71115 15 (@3, @)
1)1148559777
§1§4s411*1<_(2>5211*1 (yios 13 15 13

(3) 1291115 15 « (5) 22 21 11 7
g2§20955366‘;’§ (3) 14 7 11 15 15
3)14835935
(4)3646911777+« (11) 13111245333 ©BBS3S & (@) WA 8

(12) 5 7 11 15 15 « (16) 9 11 15 15
(7)4246911777+« (8646911777

(13) 4 7 11 15 15 « (18) 7 11 15 15
(7)1193573577+« (8183593577 i) £ T 5 A (02) 1 18 11 &
(11) 23510113577 « (14) 3510113577 (24911777
(16) 453593577
(19) 556523577« (25)56523577 @) T UBTT (@9 L1577

(25)18 3577 « (32) 253 3 3
(26)235536653+« (2847336653

(26) 713577 « (28) 17777
(27356235733« (28) 56336653

(27) 20 9333 « (28) 21 11 3 3
(29)243336653+« (30)36336653

(3059777« (34) 13577
(33)36.45333« (34) 56245333

g 5 (35) 12933 3 « (36) 13 11 3 3

(33) 16411 %1 ¢ (34)2011*1

(41) 23577 « (48) 9333
(35) ...35733+« (36)36245333

(44) 35733 « (49) 833 3
(38) ...45333 ¢ (43)62344111

(45) 47333« (46) 6653
(39)362344111+« (40)81124333

(47) 45333 « (48) 5733
(41)8411%1 « (42) 1211 *1 B 51 555 = () 095 &
(45)4411%1« (48)12344111
(A7) ** 1 < (50)411*1
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(1) 25713577 « (4) 129 11 15 15
(2) 1147111515 « (4) 14 7 11 15 15
(3) 957111515

(3) 24209333« (42825333
(7) 28129333

(11) 247 11 15 15 « (14) 4 7 11 15 15
(13) 57111577 + (17) 9111577
(15) 5915777 « (21) 915777
(17) 9713577 « (18) 101777 7
(19) 1159777 « (21) 131357 7
(21) 7144577 « (22) 111457 7
(23) 12129333 + (28) 209333
(25) 559777+« (26) 714577
(27) 359777+« (29)144577
(27) 8129333 « (36) 129333
(31) 573577+ (35)93577

(39) 336653+« (43)36653

(42) 235733+ (48) 45333

(45) 245333 ¢ (46) 47333

(51) 344111+ (52)51233

(55) 1% 1 « (57) * 1

(1) 102471115 15
(1)24559777« (2)25713577
(2) 135915777

(3) 221736653« (4) 24209333
(4) 146911777

(5) 6247111515

(7) 26936653« (8) 28129333
(10) 12471115 15 + (12) 24 7 11 15 15
(12) 35915777+ (16) 5915777
(17) 8559777« (18) 9713577
(18) 9359777« (201159777
(19) 8359777« (22) 7144577
(20) 78129333+« (26) 1736653
(23) 10936653 « (24) 12129333
(26) 3593577+« (34) 936653
(27) 6936653« (28) 8129333
(28) 3573577+« (32)573577
(33) 6336653+« (40)336653
(35) 10245333+ (36) 1245333
(39) 6245333« (46) 245333
(54) 11 %1 4 (56) 1 *1

(1)5108 911777« (2) 1024711 15 15
(1) 1020573577

(1) 179359777+« (2)24559777
(3)935915777

(3) 148559777

(3) 21111245333+ (4)221736653
(4)243471115 15+ (9) 271245333
(5) 51247111515+ (6) 624 7 11 15 15
(7) 255536653« (826936653
(13) 48559777+« (18) 8559777
(17) 46359777+ (18) 510113577
(18) 45359777+ (2008359777
(18) 83593577« (25 111245333
(19) 93573577« (33) 5536653
(23) 95536653« (24) 10936653
(27) 36523577« (28) 6936653
(31) 56235733+« (37)6235733
(33)36235733+« (34) 6336653
(35) 7131 %1« (36) 10245333
(37) 6..45333« (43) 131 * 1
(39)4..45333+« (40) 6245333

(3) 63

(59) 7

(63) 3 « (67)

(2) 613

(3) 62 1 « (4) 63
(35) 30 1 « (36) 31
(51) 14 1 « (52) 15
(58) 5 3

(59) 6 1 « (60) 7
(60) 3 3 « (66) 1
(63) 2 1 « (64) 3

(1) 27 23 15

(1) 593 3

(3) 29 27 7 + (5) 31 31
(3) 61 11 « (4) 62 1
(25) 11 15 15

(27) 21 11 7 « (29) 23 15
(29) 23 77 « (33) 27 7
(35) 13 11 7 « (37) 15 15
(35) 29 1 1 « (36) 30 1
(45) 777 « (49) 11 7
(47) 577« (63) 77
(51) 13 1 1 « (52) 14 1

(57) 333

(58) 233 « (65) 11
(59) 51 1 « (60) 6 1
(63) 111« (64) 21

(1) 26 21 11 7 < (2) 27 23 15
(2) 2723 77 « (4) 29277
(3)601 11+« (4) 6111

(21) 14 13 11 7 « (22) 15 15 15
(25) 10 13 11 7 + (26) 11 15 15
(26) 19777 « (28) 21 11 7
(27) 20 577 « (30) 237 7

(33) 14577 « (36) 1311 7
(35)28 111 « (36) 2911

(43) 4577« (46) 777

(44) 3577 « (48) 57 7

(51) 12111 « (52) 131 1

(57) 1233 « (64) 111

(59) 4111 « (60) 511

(66, 6)

(1) 2519777 « (2) 26 21 11 7
(2) 109 15 15 15
(3)564 111+« (4)60111
(13) 57 11 15 15 « (17) 9 11 15 15
(15) 71313 11 7 « (22) 14 13 11 7
(19) 7111577

(25) 911 777 «+ (26) 101311 7
(26) 18 357 7 « (28) 2057 7
(27) 713577« (29) 17777
(31) 59777« (35) 13577
(33) 113577« (34) 14577
(35) 244111+« (36) 28111
(42) 23577« (44) 4577
(45) 35733« (49) 5733
(49) 36233 « (50) 8333
(51) 24333« (53)6233
(51) 84111+« (52) 12111
(5) 44111+« (60)4111 )
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(1) 6117 11 15 15

(3) 11471115 15 « (5) 14 7 11 15 15
(3)54 %1« (4)564111

(4) 957111515

(5)20911777

(5) 28113577

(14) 57111577 « (19) 10 1777 7
(15) 6 915 77 7 « (16) 7 13 13 11 7
(17) 8911777 « (18) 911 157 7
(19) 6911777 « (20) 711 157 7
(21) 12113577+ (22) 131357 7
(26) 559777« (28) 713577
(28)359777+«+ (32) 5

(30)593577+ (36)935
(35) 22 %1+ (36) 244111
(43) 235733+ (44)36653
(49) .4333 « (50) 36233
(50) 124333+ (52)24333
(51) 6% 1 « (52) 84111

(52) 344111+« (58) * 1

(55) 2% 1« (56) 44111

(67, 5)

(1) 57333 « (2) 58 5 3
(8)2723 77« (5)29277
(5) 29 27 3 3 « (6) 30 29 3
(6) 2221 11 7

(19) 7 11 15 15

(23) 131311 7

(27) 11 157 7 « (37) 1311 7

(27) 19777 « (29) 21 11 7
(29) 21 11 3 3 « (30) 22 13 3
(33) 25 33 3 « (34) 26 5 3

(37) 13 11 3 3 « (38) 14 13 3
(45) 3577 « (49) 57 7
(47) 6 6 53 « (54) 6 5 3
(49) 9333 « (50) 10 5 3
(58) 1233 « (60) 233

(67,6)

|

(2) 2519777 « (4) 272377
(3) 109 15 15 15

(5) 129 11 15 15
(5)2825333(—(6)292733
(14) 5 7 11 15 15 « (18) 9 11 15 15
(15) 4 7 11 15 15 « (20) 7 11 15 15
(22) 915777

(23) 11 14 5 77 + (24) 13 13 11 7
(26) 911 777 « (30) 17777
(27) 714577 « (28) 11 157 7
(27) 18 357 7 + (29) 205 7 7
(29) 20 933 3 « (30) 21 11 3 3
(34) 113577 « (36) 13577
(37) 129333 « (38) 131133
(43) 23577« (45) 4577
(46) 35733 + (51) 8333

(47) 47333 + (48) 6 6 5 3

(49) 45333 «+ (50) 5733

(53) 51233« (54) 6233

(1) 57571115 15

(1) 12891577 7 + (4) 1147 11 15 15
(3) 135915777
(325359777« (188911777
(3) 531 % 1 « (4) 54 * 1

(5) 146911777+« (6)20911777
(5) 238129333+ (6)28113577
(11) 12471115 15 « (13) 24 7 11 15 15
(13) 35915777+« (17) 5915777
(15) 46911777« (16) 691577 7
(19) 9359777« (21) 1159777
(21) 78129333+« (22) 12113577
(27) 3593577 « (29) 8129333
(29)3573577+« (33)573577
(29) 71245333+ (30) 1323577
(31) 6523577« (37) 1245333
(35) 21 1 * 1 « (36) 22 * 1

(49) 1124333« (50) ..4333
(50) 2344111« (57)1%1

(51) 51 %1 4 (52) 6 * 1

(55) 11 % 1 « (56) 2 * 1

(67, 3)

(1) 597

(3) 61 3 + (5) 63
(35) 29 3 « (37) 31
(51) 13 3 « (53) 15
(59) 5 3 « (61) 7
(61) 33 « (65) 3

(67, 4)

(1) 58 53 « (2) 59 7

(2) 59 33 « (4) 61 3

(5) 30 29 3 « (6) 31 31
(29) 22 13 3 « (30) 23 15
(33) 26 5 3 « (34) 27 7
(34) 27 3 3 « (36) 29 3
(37) 14 13 3 « (38) 15 15
(49) 10 5 3 « (50) 11 7
(50) 11 3 3 « (52) 13 3

(53) 653 « (54) 77
(58) 333 « (60) 53
[ (59) 233 « (62) 33

(1)197 111577
(2) 6 11 7 11 15 15
(3) 25713577

() 957111515 « (19) 911157 7
(5) 24209333+ (6) 2825333
(9) 28129333+ (16) 47 11 15 15
(15) 57111577 « (17) 713 13 11 7
(19) 9713577+ (20) 1017777
(2006911777

(23) 7144577+ (24) 1114577
(25) 12129333 « (28) 18357 7
(27) 559777+« (28) 714577
(27) 1736 6 53 « (30) 20 933 3
(29) 359777+« (33) 59777
(81) 593577+« (37) 93577
(35) 936653« (38) 129333
(41) 336653« (44) 23577
(44) 235733 « (50) 45333
(47) 245333 « (48) 47333
(51) 124333+« (53) 24333
(53) 344111+« (54) 51233

(67) 1 + (69)

(5) 62 1 « (6) 63
(37) 30 1 «+ (38) 31
(53) 14 1 « (54) 15
(61) 6 1 + (62) 7
(65) 21 + (66) 3
(66) 11 + (68) 1
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(3) 27 23 15 (3) 58 5 3 « (4) 59 7
(3) 5933 « (5) 613 (6) 29 27 7
(5) 61 11 « (6) 62 1 (7) 30 29 3 + (8) 31 31
(23) 15 15 15 « (39) 15 15 (30) 21 11 7 + (38) 29 3
(27) 11 15 15 (31) 22 13 3 « (32) 23 15
(31) 2377 « (35) 27 7 (35) 26 5 3 « (36) 27 7
(35) 27 3 3 « (37) 29 3 (38) 13 11 7
(37) 2911 « (38) 30 1 (39) 14 13 3 « (40) 15 15
A7) 777« (51) 11 7 (51) 10 5 3 « (52) 11 7
(51) 11 3 3 « (53) 13 3 (55) 6 5 3 « (56) 77
(53) 13 11 « (54) 14 1 (60) 33 3 « (64) 33
(59) 333 « (61) 53 (66) 111« (68) 11
(61) 511 « (62) 6 1
(65) 111 « (66) 2 1 -
(69, 5)
(1) 27 11 15 15
(3) 57333« (4) 5853
(5) 272377
68. 5 (7) 29 27 3 3 < (8) 30 29 3
( ) (21) 7 11 15 15
(2) 57333 « (4) 593 3 (24) 14 13 11 7 « (37) 27 3 3
(3) 26 21 11 7 « (4) 27 23 15 (29) 11 157 7
(5) 60111« (6) 6111 (29) 19777 « (33) 237 7
(7) 2221117 (BL) 1T 777« (49) 777
(23) 14 13 11 7 « (24) 15 15 15 (31) 21 11 3 3 « (32) 22 13 3
(27) 10 13 11 7 « (28) 11 15 15 (35) 25 3 3 3 « (36) 26 5 3
(28) 19777 « (32) 2377 (39) 13 11 3 3 « (40) 14 13 3
(34) 25333 « (36) 27 3 3 (47) 3577« (51) 577
(35) 14577 « (48) 777 (51) 9333 « (52) 10 5 3
(37) 28111 « (38) 2911 (55) 6 233 « (62) 233
(46) 3577 « (50) 577
(50) 9333« (52) 1133 -
(53) 12111 « (54) 13 11 (70,2)
(59) 1233+« (61) 233 (7) 63
(61) 4111« (62) 511 (55) 15
(63) 7 « (71)
(70, 3)
© 613
(1) 19 7 11 15 15 (@) 62 1 = ©) 6&
(39) 30 1 « (40) 31
(1) 23131311 7 (54) 13 3
(3) 2519 777 « (4) 26 21 11 7 (55) 14 1 < (56) 15
(4) 109 15 15 15
(62) 5 3 + (70) 1
(5) 564111+« (6)60111 (63) 6 1  (64) 7
(6) 129 11 15 15 « (8) 22 21 11 7 67 21 < (68) 3
(6) 14 7 11 15 15 )
(15) 5 7 11 15 15 « (19) 9 11 15 15
(23) 915777 « (25) 131311 7
(23) 131357 7 < (30) 2057 7 (1) 5577
(27) 911 777+ (28) 1013 11 7 (5) 27 23 15
(29) 713577« (37) 13577 (5) 59 3 3
(31) 14457 7« (46) 457 7 (7) 29 27 7 + (9) 31 31
(35) 113577« (36) 14577 (7) 6111 « (8) 62 1
(37) 244111+ (38) 28111 (25) 15 15 15 « (37) 27 7
(45) 36653« (51) 5733 (29) 11 15 15
(47) 35733 « (49) 6 6 5 3 (31) 21 11 7 + (33) 23 15
(51) 36233+« (52) 8333 (39) 13 11 7 + (41) 15 15
(53) 84111+« (54)12111 (39) 29 1 1 «+ (40) 30 1
(57) 44111+« (60) 1233 (53) 11 3 3
(59) * 1+ (62) 4111 (55) 13 11 « (56) 14 1
(56) 6 53 « (69) 11
(61) 33 3 « (65) 33
(63) 511 « (64) 6 1
(67) 111« (68) 21

(3) 597

(7) 31 31

(31) 23 15 + (39) 31
(55) 77

(63) 33 + (67) 3
(67) 11 + (69) 1
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