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A bstract

W e reexpress the quantum C alogero-Sutherland m odel for the Lie algebra E; and the particular
value of the coupling constant = 1 by using the fundam ental irreducible characters of the algebra as
dynam ical variables. For that, we need to develop a system atic procedure to obtain all the C lebsch-
G ordan serdes required to perform the change of variables. W e describbe how the resulting quantum
Ham iltonian operator can be used to com pute m ore characters and C lebsch-G ordan series for this
exceptional algebra.

1 Introduction

Integrable systam sare in portant because they can be considered as 0-th order perturbative aproxin ations
to non-integrable systam s. By integrability wem ean here Integrability in the sense of L iouville, that is, the
existence of a com plete set of m utually com m uting integrals of m otion. D uring the three last decades of
the past century, a plkthora of highly nontrivial (classical and quantum ) m echanical integrable system s
were discovered, see [1, 2] for com prehensive review s. Am ong these, the Calogero-Sutherland m odels
form a distinguished class. The rstanalysisofa systam of this kind was perform ed by C alogero [3]who
studied, from the quantum standpoint, the dynam ics on the in nite line of a set of particles interacting
paimw ise by rational plus quadratic potentials, and found that the problem was exactly solvable. Soon
afterw ards, Sutherland [4]arrived to sin ilar results for the quantum problem on the circle, this tin e w ith
trigonom etric interaction; and JaterM oser [5]proved, In termm sofLax pairs, that the classical counterparts
of these m odels also en pyed integrability.

T he denti cation of the general scope of these discoveries cam e w ith the work of O Ishanetsky and
Perelom ov [6,7,8],who realized that it ispossible to associatem odels of thiskind to allthe root system sof
the sin ple Lie algebras, and that all these m odels are integrable, both in the classical and the quantum
fram ework [9, 10], for interactions of the type rational (or inverse-square), q ° ; rational+ quadratic,
q? + !2¢?; trigonom etric, sih  q; hyperbolic, sinh 2 g; and the m ost general, given by the W eierstrass
elliptic function P (q). Nowadays, there is a w idespread interest in this kind of integrable system s, and
m any m athem atical and physical applications for them have been found, see for instance [11]. In Physics,
wem ention, am ong others, the ram arkable connection established [12, 13 ]between the di erent C alogero—
Sutherland m odels and the properties of the equations describing the physics of disordered w ires (the
DM PK egquation); the results are in good agreem ent w ith the experin ental observations.

T he study of the form and properties of the Schrodinger eigenfunctions for the quantum version of
these m odels constitutes by itself an interesting line of research. In fact, these eigenfunctions have very
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rich m athem atical properties. In particular, for the trigonom etric case, if we tune the coupling constants
to som e especial values, the wave fiinctions correspond to the characters of the sim ple L ie algebras, while
ifwe select a di erent tuning, we can m ake them to coincide with zonal spherical functions. T hus, the
C alogero-Sutherland theories provide us w ith a new tool for com puting these quantities. In this spirit,
we w ill describe in the present paper how to use the trigonom etric C alogero-Sutherland m odel to obtain
both particular characters and C lebsch-G ordan series for the exceptional Lie algebra E7. The main
point of our approach is to express the Ham iltonian in a suitable set of independent variables, Indeed
the findam ental characters of E5. The use of such kind of variables has been quite usefill to solve the
Schrodinger equation for the m odels associated to som e algebras [6], [14 H21 1.

T he organization of the paper is as follow s. Section 2 is a rem inder of the properties of E 7 relevant
for the contents of the paper. Section 3 describes them ain properties of the C alogero-Sutherland m odels
associated to root system s and explains how to nd the Ham iltonian in the variables m entioned above.
Section 4 gives som e account of the com putation of the C lebsch-G ordan series of E; needed to pass to
the new variables. In Section 5 we present the Ham iltonian in these variables and describe its use for
com puting new characters and to reduce tensor products of representations. Som e conclusions are given
in Section 6, and nally, the appendices show som e explicit results for characters and C lebsch-G ordan
series of E 5.

2 Summ ary of results on the Lie algebra Ej

In this Section, we review som e standard facts about the root and weight system s of the Lie algebra E 7,
with the ain of xing the notation and help the reader to follow the rest of the paper. M ore extensive
and sound treatm ents of these topics can be found in m any excellent textbooks, see for instance [22, 23 1.

Thecom plex Liealgebra E ; hasdin ension 133 and rank 7,asthenam e suggests. From thegeom etrical
point of view , it adm its (w ith som e subtleties, see [24]) an Interpretation which extends the standard-one
for the classical algebras: in the sam e way that these correspond to the isom etries of pro fctive spaces
over the rst three nom ed division algebras | SO(n+ 1) / Isom RP"),SUM + 1) / Isom (CP"),
Spn+ 1)’ Isom (HP")| F4,Es,E7 and E g are the L ie algebras of the pro fctive planes over extensions
of the octonions, giving rise to the socalled \m agic square": Fy / Isom (O P 2),E¢ ' Isom [(C 0)P?],
E;’ Isom[H O)P?L,Eg’ Isom[(O O)P%L

The Dynkin diagram ofE;,see Figure 1,

Q

Figure 1. The D ynkin diagram for the Lie algebra E 5.

encodes the euclidean relationsA ;3= ( ;; 5) among the sim ple roots, which are
(17 1) = 2 i= 1;:::57
(17 2) = 1; i= 152 (1)
(17 1) = 1/ 1= 3;:”;6
(17 5) = 0; In all other cases:



fay

T herefore, the Cartan matrix A = (A i) and its nverse A = (Aij ) read
0 1 0 1
2 0 1 0 0 0 0 4 4 6 8 6 4 2
g O 2 0 1 0 0 0 §4 7 8 12 9 6 3
E 10 2 10 0 0 (B6 8 12 16 12 8 4
A= 0 1 1 2 1 0 0%; a'=ZBg 12 16 24 18 12 6& : (2)
E o o0 o0 1 2 1 0 2B 6 9 12 18 15 10 5
£ 0 o 0 0 1 2 1% §4 6 8 12 10 8 4%
o 0 0 0 0 1 2 2 3 4 6 5 4 3

T hroughout this paper we w ill use a realization of this root system in temm s of a system of vectors
fVigi= 1;::8 OfR 8 (endowed w ith the standard Euclidean product (;)) satisfying the relations (vi;vy) =
o % + i3 22]. W ith reference to this system , E 7 is the root system in the hyperplaneV R 8 of equation

;vi= 0Ogiven by R = fv;  vy;vi+ vij+ W+ vijié j6& k6 Ig, the positive ones being those in the
subset R * = fv; Vi; Vg Vi; Vit V§+ Vg + vg Ji< j< k < 8g. There are 63 positive roots, which can
be classi ed by heights as Indicated in Tabl 1. T he seven sim ple roots are

1 = Vi V2 2= Vgt Vs + Vgt Vvy;

3 = V2 V3; 4= V3  Vg; (3)
5 = V4 V5y 6= Vs Vgy

7 = Vg Vi

which clearly satisfy the relations (1).

the canonicalbasis fe gy 1;:::7 by v = & % (1+ pl—é ) ;: 1 €4; thus, the sin ple roots ; are given by

1 = e &y
7
1 2 X 4 1 X
> = = 3 p= ey — 1+ = e5; (4)
7 2 7 38
j=4 =1
k= &1 & k=35
T he fund talweihts ;— L. A.L
e fundam entalweig i= 1Ay jare
1 = Vi Vgy
2 = 2vg;
3 = Vi+ Vy 2vg;
4 = Vi+ Vp+ v+ 3v 3vg;
5 = Vi+ v+ vzt vy 2vg;
6 = V1 + Vo t+ V3+ Vg + Vg Vg s
7 = V1 + Vo + V3+ Vgt Vs + Vgy

as it follow s from (2) and (3). As E5 is sin ply-laced, the geom etry of the weight system is sum m arized
by the relations ( ;; 4)= Z—\ijl . The W eyl vector is

1 X X! 1
:5 = 125(34 1+ 49 ,+ 66 3+96 4+ 75 5+52 6+27 7);

2R * =1



‘ ht ‘ P ositive roots

1 17 27 3i 47 5i 67 7
2 1+ 37 3% 4; a4t s5i 5+t ;i 2% 4; et 7
3 1+ 3+ 47 3+t a4t 57 4+ s+t e; 2+ 3+ 45 2+ 4+ 57 5t 1+ 7
4 1+ 3+ 4+ 55 3t 4+ s+ 6; 1+ 2+ 3+ 47 2+t 3+ 4t 55
2t a4t 5+ 657 a4t 5+t 6t 7
5 1+ 3+ 4+ s+ i 1+ 2+ 3+ 4+ s5i 2+ 3+t 2 4+ 55
2t 3+ 4+ 5+ ;7 2+ a4t 5+ 6+ 75 3+ 4+ 5+ g+ 7
6 1+ 2+ 3+ 2 4+ 55 1+ 2+ 3+ 4+ 5+ i 2+ 3+ 2 4+ s+ 65
1+ 3+ 4+ s+ g+ 75 2+t 3+ 4+ 5+ g+ 7
7 1+ 2+ 2 3+ 2 44+ 55 2+ 3+2 4+ 2 5+ g5 1+ o2+ 3+ 2 4+ s+ 45
1+ 2+ 3+ 4t s+ g+ 7; 2t 3+ 2 4+ 5+ g+ 7
8 1+ 2+ 2 34+ 2 4+ 5+ g5 1+ 2+ 3+ 2 44+ 2 5+ ¢;
14+ 24+ 3+ 2 4+ 5+ g+ 75 2+ 3+ 2 4+ 2 5+ g+ 7
9 14+ 2+ 23+ 2 4+ 25+ g; 1+ 2+ 3+ 2 4+ 2 5+ g+ 7;

1+ 2+ 2 3+ 2 4+ 54+ ¢4+ 7; 2+ 3+ 2 4+ 2 5+ 2 g+ 7

10 1+ 2+ 34+ 2 4+ 2 5+ 2 64+ 7; 1+ 24+ 2 3+ 2 4+2 5+ g+ 7;
1+ 2+ 2 3+ 3 4+ 2 5+ 4

11 1+ 2 24+ 2 3+ 3 4+2 54+ g; 1+ 2+23+2 4+2c5+2 6+ 73
1+ 2+ 2 3+ 3 442 5+ g+ 4

12 14 24+ 23+3 4+2c5+2 6+ 7; 142 242 3+34+2c5+ g+ 7
13 1+ 24+ 23+34+3c5+2 6+ 7; 1+22+23+34+2c5+2 46+ 7
14 1+ 2 24+ 2 3+ 3 4+354+2 ¢+ 4

15 1+ 2 24+ 23+4 4+3 54+2 ¢+ 4

16 1+ 2 2+33+4 4+3 5+2 ¢+ 4

1712 1+ 2 24+ 3 3+ 4 4+ 3 5+ 2 g+ 7

Table 1: Heights of positive roots of E 5.

P
and has lenght j j= 798=2. The W eyl form u]aPﬁJr din ensions applied to the frreducible representation

associated to the integraldom inant weight = z: ;M ; ; gives
. o+ P
dimR = = ;
bee L) 268 & & % 5 8 6 19 11 12 13 14 15 16 17
P
where P isa producié extended to the set of positive roots in which theroot = [, a; ; contrbutes

w ith a factorht( )+ Z: ;aim j,whereht( ) istheheightof . In particular, for the basic representations
R ,,one nds:

dim R | = 133; dim R , = 912;
din R | = 8645; din R , = 365750;
dim R _ = 27664; dim R , = 1539;
din R , = 56:

A 1l the irreducible representations are selfad pint; R | is the ad pint representation and R
m entalone.

the funda-

77



3 The trigonom etric C alogero-Sutherland m odel associated to a root
Sy stem

First ofall,we review brie y the generaltheory of the quantum trigonom etric C alogero-Sutherland m odel
related to a root system R associated to a sin ple Lie algebra L of rank r, and later study explicity the
E 5 case. For C alogero-Sutherland system s other than trigonom etric see [10]; see also [25].

T he trigonom etric C alogero-Sutherland m odel related to the root system R of rank r is the quantum
system in an Euclidean space R © de ned by the standard H am iltonian operator

H = ol + ( Dsh?(q); (5)
=1 2R *

where g= (gj) is a cartesian coordinate system and pj= i@y ;R * is the set of the positive roots of L,
and the coupling constants are such that = ifj j= J J. W e will restrict ourselves to the case
of sim ply—-laced root systam s (as the E —series is), for which the C alogero-Sutherland m odel depends only
on one coupling constant

A lthough the Ham iltonian (5) isde ned In allR ¥, the con guration space is con ned by the singu-—
larities (In nitewalls) ( ;q) = 0. If the gcoordinates are assum ed to take valies In the [0; ]interval, H
can be interpreted as describing thpe dynam ics of a systam of r unit m ass particles m oving on the circle
with interaction V (q) = ( 1) sin 2 ( ;9), but notice that there is not translational nvariance.
T he wave functions have to be -periodic.

Themain problam is to nd the stationary states, ie., to solve the Schrodinger eigenvalue problem
H = E . The Pllow ing In portant facts about this fam ily of quantum m echanical system s were well
established in [6, 10].

(@)T hey are integrable, and m oreover they are exactly solvable. The con guration space is con ned
to theW eylalcove y = fg2 RT™J0< ( ;)< 4.

()T he ground state energy and (non-nom alized) wave function are

E = 27272
ol ) . |
ol@ = sin ( ;q);
2R *
P
while the excited states are indexed by the highest weights = m; ; 2 P* (P* is the cone of
dom inant weights) of the irreducibble representations of L, that is, by the r-tuple of non-negative integers
m = (mq;:::;m ) (the quantum num bers), and the wave functions satisfy
H , = m () n
En () = 20+ ; + ): (6)

(c)It is natural to ook for the solutions In the form

=" () (8)
w here is the linear di erential operator
1 X 5 X
= 3 Ch cot( ;a)( ;r q); 9)



and the elgenvalues ", ( ) are the energies over the ground level, ie.,
" ()=En () Eo()=2(; +2 ) (10)

Taking nto accountthat ( §; )= A ji , L ispossible to give a m ore explicit expression for the eigenvalues

" ()
i X* 1 Xt 1
" ()= 2 Agymamy+ 4 Aymy: (11)
jk=1 k=1

Wewillwrite "5( ) for the fundam entalweigth 5, ie., for the quantum numbers (0;:::;1 ;:::;0)
(d)In the case = 0 the wave functions (8) are (proportional to) the m onom ial sym m etric fiinctions

X .
M (q)= A 2Pt (12)
w2W
W being the W eyl group of L. And the wave functions in the case = 1 are (proportional to) the

characters of the rreducible representations

P .
detw )e?t™ (+ )r)
@ = sz i ;i 2P (13)
wow (detw)e?iw =)

Both M and are sum s over the orbit of underW , and consequently, W —invariant; as wave func—
tions, they represent superpositions of plane waves whose m om enta are consistent w ith the required
-period icity.

(d)Due to the W eyl symm etry of the Ham iltonian, the wave functions  (q) are W -invardant, and
the best way to solve the eigenvalue problam (8) is to use the set of Independent W —invariant variables
Z = . (@), In temm s of which the wave functions | are polynom ials.

U nfortunately, the expression of these characters z, in tem s of the gvariables is com plicated and
m akes the direct change of variables z = z(q) very cum bersom e. W e are thus forced to follow a much
m ore convenient, indirect route, which has proven to be useful for other root systam s, [20, 21 1.

To this goal, the starting point is to w rite the operator n the z-variables:

X X h i
aj (z)8,,@, +  Bl(z)+ Dbi(z) @y (14)
jk j
with ajx = axj. Now, if we take Into account the fact that, as pointed above, bg (z) + b%(z) = lzy=

"5(1)z;, the full expression for the coe cients b 5(q) = bg (z)+ b% (z) appearing in 1 is com pletely deter—
m ined by the Cartan m atrix of the algebra; explicitly

X
1 1 e G e e

by(z) = 2(Z—\jj + 2 Z—\kj )zg; J= 1;:::51: (15)

k
On the other hand, In order to nd the coe clentsa jx we will relay on the quadratic C lebsh-6 ordan
series %
R. R = N xR ; (16)

2Q

where Q 4 P* is the set of dom lnant weights in the irreducible representation of highest weight
i+ x,and N 5 is the multiplicity of the irreducible representation R in that sen'esy’n particular,

N 4+ 45 = 1. In these expressions we willwritem or (mi;:::;m ) Instead of = ;mi ;. The
C kebsh-G ordan series (16) yield the form ulas
X
232 = Nu jk n (2) (17)
m2Q]k



for the products of fundam ental characters zjz, and consequently we obtain the coe clents a 5 by
applying the operator ! to the two m em bers of (17):

X
2aik (z) = Np k"™ (1) () byz)z bo(z)zg; Jik= 101 (18)
m2Q]k

T herefore, to accom plish the task of xing the form of the coe cents a j we need the list of all
the quadratic C lebsh-G ordan series, the explicit expressions of the characters entering in them , and the
coe cients b 5. A lthough there are som e results for E; already available In the literature [22, 26], m ost
of the required C lebsch-G ordan series and characters rem ain, to our know ledge, to be calculated.

T he ram aining step to achieve the com plete expression of is to Jook for the coe cientsb g (z). These
can be found ifwe know enough m onom ial sym m etric functionsM in temm s of the zvariables. Suppose
that the relations M = M (z) are known, whereM = M | ;k = 1;:::;r; then, from the elgenvalue
equation "M, = " (0)M x we cbtain the ollow ing linear system for the K ’s:

X @M, X @M |

i oy =2 2M : 19
i.jaj(Z)@Zi@Zj j 3(2)@Zj M (z) (19)

T his system has a unigue solution (b(j).) because each of the sets of characters and m onom ial sym m etric
functions constitutes a basis of W {invariant fiinctions.

Recently [27]we have sound how to nd the functionsM  (z) In the E4 case. In the present paperwe
will study only the case = 1 and consequently we do not need to calculate the b {coe cients now .

4 The quadratic C lebsh-G ordan series for E;

W e have developed a systam atic strategy, entirely based in a few elem entary facts, to obtain allquantities
needed forapplication of the form ula (18). T his strategy, w hich isessentially the sam e used in the previous
paper [21 ]for the case of E ¢ ,wasdescribed there in fulldetail, sowew illcon ne ourselves here to m ention
som e very general but in portant points. F irst of all, the serdes should be com puted starting from those
Involving them ost extemaldots of the D ynkin diagram , and going gradually tow ards the center of it. T his
is the order that allow s the m ost e cient use of the orthogonality relations. Second, the orthogonality
relations should be used not only to x the m ultiplicity of som e of the weights of lower height, but also
to determ ine linear equations am ong the m ultiplicities of several w eights of Interm ediate height. W hile
for E ¢ this is not of great in portance, for the m ore com plicated case of E 7 an extensive use of such linear
constraints is required . T his constraints, along w ith the bounds on m ultiplicities established in [28],m ake
it posible to w rite a system ofdiophantine equationsw ith unigque solution for these m ultiplicities. Finally,
once all the series are found, the inversion of them to obtain the second-order characters appearing in
(18) requires the com putation ofm any other characters of third, fourth and fth order. The best way to
perform these com putations is as follow s. Starting from the outer region of the D ynkin diagram , we build
in each step the part of the ! operator which only requires the characters that we already know . T hen,
we can use one of the the procedures described in Section 5 below to com pute the characters needed to
obtain the next coe cient through (18), and so on. This is possible because (18) gives each coe cient
aij(z) In temm s of characters associated to weights whose height is lower or equalthan ;+ 5.
By m eans of these techniques, one nally arrives to the follow ing list of C lbsch-G ordan serdes:

R, R, = R, R, R, R, 1;
R, R, =R,+, R, R, R+, R
R, R, =R, R, R, Ry R, Rz, R .+, R, ,;



YR RS> S S
PYR VRS> S S

R ,, R,,. R,,. R,.,.,, R.,, Ry, R_,, R, R ,.
R, , R ,;

R ,. R, ., R, R, R,,, R,,, R, , R,

R ,. R,,, R, R, Ry, R,

R ,. R, R,

R,, R, R,, R, R,, R, R, R _,. R, 1

R,., R,. R, R. R, R, . R, . R_ ., 2R ..

2R .+, Ra.+

R+, Ry Rov vy Rooey Rovoy Ry Ry R
R,,., 2R ,,, R,, 2R .. Ry, , 2R, . 2R, ,

R ,, R.., R, R, 6 R,

R,+s Ry Ry Ry oy Ry Rowy Ry R, R 4oy
2R , . 2R, , Ry, R, R, R, R,

R, R, 2 ,,, R. R, ., R, , R, R _,.

R, , R, R, R,

R, R+, R, Ro,w, R, 2R,y ,+, Rz, R, , Rz,
R,, 2R ,, R, 2, 2R, 3R ., 2R, 2R,,, Ry, 2R,
2R, R, 1

R+ Rov e s Raoe o Rouvge o Rag R

Ry 0+ Roiy2y 2R,y 5+, 2R v .y 5 Ro.,i, Ra,i2,
2R ., Rp, 3R ., 2R .., 2Rp,.. 3R
R .2, 5R .4 .4, . 2R, 3R ..., Rs, 3R .
4R , ., R, 3R, , R, 2R, R, R
R,. R ,o, Rases Rivr, Ry R, 2R ..,

4

R

9

7 7 3 6 1

R, ., R,,, 2R, ., 2R .. Ry, 2R, ., 3R, . 3R .,
R ,, 2R, , 2R. 3R .. R, R,

R ., R,.,., Rz, R,,, R, R, R .2, 2R .., 2R,
R,, R,. 2R, R, R,

R ., R,.. R,,, R, R.

Ry R, e 5 R2se o Rz Rojp2,0 ¢ Rzge ; R g

ZR o4 v 5+ 7 2R e v o R, 4+ Royv2s R2ii2, R g2
Ry 4+ s+, 3R ;o v, R, 12, 2R .+, 4R ., ,. .+, Rz, 3Ry, ,
R3yv2, 2R ¢ o+, 2R2,:2, 2R 4 v2, 3R v, 6R 4 4

4R2,+ 4 2R 442, 3R 4 w2, Rz vy 2Rz, 6R 4 .+ 6Rz .4+ 1,
R ,+ s Ra;, Rz, 4R 42 R vy R opgr; 3Ry,

6R .2, 4R;,.2, 4R, B8R .. ... O6R .2, BR ., , SR ,. .

8R, .. Ras, 3R .2, 2R3, OR ., , 4R,, 12R ., .., 6R , |
3R,, 7R ., TR, 6R . 2, TR, . 5R, ., 2R,, 3R,, 3R,
3R, R, 1



. R R+ s R, v s Rouyv e s Rogey Royvo,0 3 Rop o Rouog
2R 2t 5t 7 2R 1+ 2+ 3 R2g+ g+ 5 Rz, 2R 3t 6t 7 2R 2+ 4
Ro+ s 3R 3+ s 2R 1+ 2+2 9 R 1+ ,+ s Rogr s Roi2, Rz i
4R 4 oo, 3R 4 3R2 .+ SR+ 3R+, R ,+ 5 R 43,
SR+ o+ 5 SR 4 3R iz, SR L4 4Ry 4, R o4 4R . , R3
3R .+, 3R 3R ,+, R, R,

. R R+ R,y se; R2oy Ry vy Ry vy Royy2, Rovy Rgiog
2R ,+ 5 Ra4 R 3R 4+ ,+ ; Rz 2R .+, Rz, R 42,
2R 1+ 3 3R . 2R i+ s 2R -+ ., Ro,; R, R

4R R4+7R2+3R1+5R2+6R3+7R1+2R5

s R Ry R, ¢ R, vy Rouyvz2s R2y Ry iy 2R 2t 6t 7
R +2, R2.+2, R+, Rz, 2R 2+ s R2g+ 3R 3t 6 4R 4 o4
R +2, Rz, 2R26 3R s+ g 2R22 3R 142 9 2R i+ 3
3R , 4R, 3R 2R, 2R, | 2R | 2R . R | 1

5 R R 5t 6 R at 7 R 1+ 6t 7 R 2t 3 R 2+ 2 7 R 1t 5
2R 2t 6 R2 1+ 7 2R 3t 7 2R 1+ 2 2R 6t 7 2R 5 2R 1t 7 R 2 R 7

5 R R 5+ 7 R 4 R 6 R 3 R 1t 6 R 2t 7

« R Rz¢ R4, R, R, Ry 2R ¢ Rz, Rz, R 2R 4
R 142 4 1

6 R R 6+ 7 R 5 R 1t 7 R 2 R 7

., R R, R, R, 1

W e present also a list of second order characters:

2000000 oz oz oz 1

1100000 2122 25 7177

1010000 7123 Z4 Z1 Zg Zf + Z% + Z3

1001000 Z1Z4 ZpZs + Zg Z5Z7 + Z21Zg ZpZ7 Z§ + Zg+ Z1

1000100 Z1Z5 ZpZ¢ + Z1Z7 V4

1000010 Z1Z6  ZpZ7 z§ + zg+ z1+ 1

1000001 2127 22 27

0200000 Z; 24 mZ Zt 3t Ze+ 7

0110000 ZpZ3 Z1Zs5 2527 + Z32Z7 + ZgZ7 + z1Zy

0101000 ZpZ4 Z3Z5 + Z1Z¢Z7 222§ Z1Z5 + ZpZg ZgZ7 + Zs + Zp

0100100 ZpZ5 Z3Z¢g Zg + Z52Z7 + ZlZ% Z1Z¢ Zg Z1

0100010 ZpZ¢ Z3Z7 ZgzZ7 + Zg + Zp

0100001 2227 23 Zg 21

0020000 Zg Z12Z4 21%26 + Z3Z + Zg5Zy 213_ + 22123 + Z]_Z§ Zy + 23+ Z7

0011000 Z3Z4 Z12p25 + ZyZg + Z]_Zg + 21%26 Z3Z¢ ZgZ% Z1Z2pZ7 + Zg + Z5Zy Z4 Z1Zg + Z%

Z3 1

7

7



0010100 = 2325 212226 T 2427t 212627 + 222§ Z§+ ZfZ7 2226 2327 2122+ ZeZ7 Zs5 2127
Zp + Z7

0010010 = 2326 Z1ZpZ7+ Zg+ Z1Z¢ + ZpZ7 + Zf 23 71

0010001 = 4327 Z1Z2t+ Zg

0002000 = Zi ZoZ3Zs+ Z1ZaZg + ZaZ{ + ZiZsZy  223Zszy  27a%)  ZZeZy  Zh + 22476 + 117
712527 + ZoZs + zél 226z§+ z§+ 274 + Z1Zg 22§+ 226+ 1

0001100 = Z4Zs  ZpZ3Z¢ + Z1Z4Z7 + zfz6z7 73275  Z5Z¢ zlzg’ Z4Z7 Z1Zs + zi’ Z6Z7 + Z12Z7  Z7

0001010 = Z4Ze ZpZ3Z7 + z%z% + 7174 2325 + 732 2577 2212§ + Z4+ Z1Zg z§ + ze+ z1+ 1

0001001 = 2427 2223 F 2527 2327  Z5 2127 27

0000200 — Zé 2426 leg + 212527 + 2325 Z3Z6 + Z6Z§ Zg Zy  Z1Z6 t z% z3 2z 1

0000110 = Z52Z¢ Z4Z7 Z12¢Z27 + Z1Z5 + Z? + 237y ZgZ7 + Zsg Z7

0000101 = 2527 Z4 Z1Ze t+ z§ Ze 1

0000020 = Zg Z5Z7 Z]_Z§ + 212+ Z3+ Zg + 27

0000011 — %627 Z5 2127

0000002 = z5 ze oz 1

5
The coe cients b j(z) in the expression of

by (z)= 72z;;
bs(z)= 165zs;

I (z)
bs (z)

A fter having com puted in Section 4 the

indicated in Section 3 to obtain the H am iltonian operator in the lim it

T he C alogero-Sutherland H am iltonian

1'in E4. Som e applications
L are easily obtained from (15) and (2):

105z, ;
112zs;

bz (z) = 144z ;
by(z)= 57z :

by (z)= 2162z4;

necessary series and characters, we can now follow the lines
= 1. Theresult for the coe cients

ajk(z)jn(l4)ﬁ)r =11is

a1 (z) = 4( 19 10z + zZ 23 5z)

aip(z) = 2( Tzp+ 22120 525 1927 13z z7)

aiz(z) = 210 14z 19zf+ 13234+ 32123 324 426 92125 6227+ 92%)

aia(z) = 2( 10 2z + 182% 7z§ 2473 62123+ 1424+ 42124 4225+ 8zg+ 1271 7
47376 + 4262)- 14z,2z7 5212027 92527 9z$+ 9zlz§)

ais(z) = 2( 12z, 6z12Zx+ 8zs+ 32125 5Szpzg+ 1927+ 52127 5z32z7 132627)

ais(z) = 49 3z1 3z3+ 22+ z25 32227 92z2)

ai7(z) = 2( 7z, 1927+ 21 2z7)

asp (z) = 40+ 2477 36zf+ 7z§+ 2473 4dza+ 44z 162125 122529 36z§

asz(z) = 2092z, 14z12z0+ 42zp23+ 1625 42125 52zp26+ 421 29 122%27+ 72327 26 2Z7)

apna(z) = 2( Tzp 4z12 62522 Zp 723+ 62224+ 2025 62125 3z325+ 14202 429 2526
5252z 10z 27 + 222%27 62527 122327 5z12327+ 1224 29
1026 z7 + 1321 25 29 9222§)

ass(z) = 40 24z + 122% 14z§+ 1223 12z 23+ 2824+ 92y 25+ 162 127 z4
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+ o+ o+ o+

823 z¢ 24zg+ 122527 1021 2p 27+ 142527 22% 221z§

2(17zyp 6212+ 825+ 32525 242127 5z327 132627)

4877 12z3 28z + 3z 2y

4( 20+ 1627 52% 9zf+ 8z3 + 122123+3Z§ Tz4 2124 22525 9z

371 26 42%26+ 273 Zg 325+ 62p27 621227+ 82527+ z§+ 7zlz§)

2( 20 12z 6zf+ 6zf+ 9z§ 7zlz§+ 2023+ 627 23 6ZfZ3+ 6z§ 2624 + 621 24
82324+ 22025 3212375 525 2z 3221264-202%26 52526 247375 42z 23 Z
lOz4z6+4z§+ 42125 32027 221227 52%2227 752327+ 1525 27+ 42 26 27
20z§ 521z§+5252§+ 923z§ 9z6z§)

2( 2o+ 71 2o 62%22 7523 2225+ 152125+ 62325 152525 4212525 525z
18z7 5z 27+ llsz7 62527 62327 5z 2327+ 122427+ 452527 82 26 27
122225 1823)

2(20 + 62% 7z§ 1823 62123+ 1424+ 2026+ 62126+ 42326+ 62,27 5212229
525 z7 z? 132125)

2( 7z 6212 52z5+ 1927 132z 27+ 22327)

4( 10 16z + 877 6z 4zF 1623+ 24zizz 4z5z3 1275+ 8z 167174 47z
82324 + 6z§+ 11225 + 2212225  Z2Z3Z5 lZzé Zle§+ dzs 47176 14Zfz6+ 42%26
32526 2212526 4737 82123%Z¢ 22§z6+ 62426+ 4212426 32Z225Z¢ 22§+ 42125
42325 222+ ZoZ7 + Z12pZ7 + 9252227 32327 8202327 321202327+ 9202427 212527
6712527 + 42%2527 97232527 6232627+ 121222627 + 9 252527 9z§+ 172125 3zfz§
2232§+ 92123z§ 924z§+ 926z§ 9212625)

29z, Tz 20+ 132522 722 122523 Tz 2023+ 21224 2825 72125+ 72525
132325+ 92425 32026+ 72122026 3202326 192526 421 25726 5222§+ 2121 z9
242%27+ 6sz7+ 72527 5zlz§Z7+ 142327 272327 5z§27 1924 27+ 1021 24 29
75 25 27+ 1027 26 27 + 42%2627+5262)-27 2222§+ 4zlzzz$+ 92525 9zlz§)

220+ 12z 18zf + 12z + T2z5 62125+ 1223 247123 675+ 22

1221 z4 Zp 25+ 226 + 821 76 + 22%26+ 82326+ 62426 425 625 27 Z1 Zp Z7
dzp2327 102527 4212527 52zp2627 202§+ 2212§+ 42525 923z§+ 92625)
2( 5z 6212, 52zpz3 1925 4z125 5zp2¢ 1927+ llzlz7+52527 10 z3 z7
32427+ 926 27)

60+ 4827 122% lZzlz§ 24735+ 24 71 z3 122§ 4874 + 2471 24 + 1225 25
15z§ 52z + 242%26 4873z 424 Zg 4825 16zlz§+ 402z z7 + 821 2 77
8zp2327+ 202527+ 821 2527 24725 2 29 16z§+ 42125 12zfz$+ 32232§+ 2826z§
2(T7zp 2z12p 5zZpz3+ 8z5+ 5z125 Tzp26+ 5252 2827+ 1921 29 62%27
112327 32427 172527 92 2627 6zzz§+ 92?)

204+ 122y 12z3 8z4 48z 20z126 12227+ 5z527+ 202%

4( 14+ 12z 677+ 1223 224+ 226+ 228 T2p27 2527 525 5z 77)
2( Tz 3z 192z 11z 27+ 22527)

60 24z, 4zg+ 327
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W ith the explicit expression of ! at ourdisposal, we can now try to use the Schrodinger equation as

an e cientm ean to com pute particular characters of E ;. G ven that all these characters are polynom ials
in the zvariables, the Schrodinger equation can be solved by applying a system atic procedure, which is
suitable to be in plem ented In a com puter program able to carry out sym bolic calculations. W e propose
two altemative m ethods to nd the Schrodinger eigenfunctions:

. . P , Q ,
1.Given a welght = Llni ;2 P",ltusdenote z" (orz ) themonomialz"” = le?l;thus
z;= z ‘. The operator ! acting on z" gives
1 X X
z" = S nzt =" )" + S nz" (20)
2 06 2

where only Includes integral linear com binations of the sim ple rootsw ith non-negative coe cients
and, of course, In the exponent of (20) we express 1In the basis of fiindam ental weights. The

elgenfunctions [ can be written as
X X
m m m
m = C z =z + C z 7
207 06 207

where again the in Q[ are integral linear com binations of the sin ple roots w ith non-negative
coe cients such that they do not give rise to negative powers of the z’s. By substituting in the
Schrodinger equation 1 n = "n (1) , we nd the ferative formula

To use this form ula in practice, one should take into account the heights of the % involved, because
each coe cient C  can depend only on som e of the C  such that ht( )< ht( ).

0 .
2. The C kbsch-G ordan series for the product Z: 1 Zi ' reads

i

X
mip _mp2_m3 Mg _Ms5 _ Mg _ M7 _
Z] 2523724 75 Zg 27 = L+ D o

2Qn

Here it is not di cult, In each particular case, to elaborate a list with all the elements In Q
(ie., the ntegral dom inant weights appearing in the series). Furthem ore, the operator * ", (1)
annihilates the character . Having this into account, we can m ake use of the sin ple-looking
formul n vy o

2Q0m

to obtain the eigenfunctions.

T hrough any of thesem ethods, it is possible to com pute the characters rather quickly. A s an ilustration,
we o er a list of the third order characters in the A ppendix A .
Once we have a m ethod for the com putation of the characters, we can extend it to produce an
algorithm for calculating the C lebsch-G ordan series. Suppose that we want to obtain the series for
n L - W e list the possible dom inant weights entering iIn the series arranged by heights

12



Themultiplicity N | is sin ply the di erence between the coe cientsof z ! In and in
Then,N , is thedi erence between the coe clentofz 2 in o, and the sum of the corresponding
coe cientsin [ ,,, and | ,and soon. Asan example, we present in Appendix B a list with all the
cubic C lebsch-G ordan serdes.

T he approach we are describing is also usefulto nd the general structure of the series for products
of som e speci ¢ types. Let us consider, for Instance, series of the type z7; ,, , with arbitrary integer
n > 0. The weights of the representation R |, are gven by the linear com binations (vi+ vy);16 J [22].
If we expand these weights in the basis of fundam ental weights, we see that there are only four whose

m n m+n*

coe clents forall ; with i6 7 are nonmnegative: 7; ¢ 77 1 7 and 7. Hence, the form of the
serdes should be
Z1 000000m = 000000mn+1 T & 00000an 1 T P 1000000 1 1 C 0000000 17 (21)

wherewe have to x a,band c. Now , by solving the Schrodinger equation by m eans of the st of the
tw o m ethods described above, one nds

_ n n 2 n 2

0p0000n = Z7+ (1 n)zez Z1z7 © 4+ i
_ n 1 nil o, ...
O;O;O;O;O;l;n 1 - 2627 Z]_Z7 + e

Ifwe substitute thisin (21),we can solve fora and b, obtaininga = b= 1. W ecan now x cby adjisting
din ensions in (21). Thisgivesc= 1.

W e list below the serdes of the form z; ,  obtained through the sam e procedure:

27 n00000 =  n000001" n 1100000 v n 1000002
21 0m00000 0m00001 T 0m 110000 T 0m 100010 1n 1000070
21 0,0m0000 00m0001 T 1im 10000 T 00mn 101,00 10n 100071 0dm 10000
Z7 000m000 000n00a T  0aam 1000 T 100m 12,00 010m 1,010 00ln 1,001
1100 1000 ¥ 000;m 1100
Z7 0000m00 0000m0a T 000am 100 T 1,000;n 140 0100m 101 0,010m 10,0
+ 0000mn 1170

27 00000n0 = 00000maA T  0000aAm 10 T 10000m 14 T 01,000n 10 T 00000mn 14

6 Conclusions

In this paper we have shown how the Calogero-Sutherland Ham iltonian for the Lie algebra E; can be
used to com pute both C osch-G ordan serdes and characters of that algebra. The treatm ent we have
presented can be applied to the cases of other sin ple algebras. It can be also extended to dealw ith the
systam of orthogonal polynom ials based on E - for general values of the param eter . The way in which
this should be done is the sub fct of a research now In progress and w ill be published elsew here.
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A ppendix A :List of the characters of E; of third order.

3 2
3000000 = 21 272123+ Z4  Z1Z  Zy + 2pZ7 23 273
2 2
2100000 = Z12Z2 2223 2125  Z1Z7+ ZgZ7  Zs 23
1200000 = 2125 2124 2275 Zfze + 2326 + Zg 212227 Zf + 27923 Z4+ 22126 + zf 7527

+ Z3+ zg+ Z7
0300000 = zg 27024 + 2325 2212076 + Z5Zg + 2123277  Z4Z7 22%22 + 227573+ 2125 + ZpZ¢

+  Z3Z7+ Z1Z2p + ZgzZy + Z1Zy

— 2 2 2 3 2 2 1
2010000 = Zl Z3 23 Z12Z4 Zl Zg + ZpZs Z3Z¢g + Z12pZ7 Zl + 2127 ZpZ7 Z7 + Zg + z +

2 3 2

1110000 = 71773 ZpZ4 Z1Z5 + Z5Zg Z127 t 212327 Z4Z7 + 212627 + 2125 ZpZg + Z7Z7 Z6 Z7

+ Zs + Z12Z7

_ 2 2 2 2
0210000 — Z57Z3 2324 Z12pZs + Zg Z4Z¢g 212227 + 222327 + 212527 7124 + ZpZs + Z1Z22Z7 Zg

+ ZsZy7+ Z71 Z§ Z12¢ + ZpZy Z3 Zg Z1

_ 2 2 3 2 4 2 2 2.2
1020000 = Z123 Z1 24 Z324 + Z1Z27Z5 Z126 t 272227 Zq Zp723Z7 + 2723 t Z1Z5Z7 + Z3 + 2724

707677  Z1Z4 + 2326 212227 + 22123  Z5Z7 zlz§ + Z4+ 22726 + 22%
2 2 2 2 2

0120000 = ZpZ3 Z1ZpZ4 712325 + Z4Zs Z12327 + Z1Z25Z + Z327 Z2Zg + ZpZ5Z7 + Z3ZgZ7 + YARAS

Z37Z5 Z1ZpZg Z5Z¢ *+ 2123727 + Z§Z7 + ZZZ§ Z1Z5 22,76 + 2377 Z12p + ZgZy Zs5 V4

0030000 = zg 2712374 + zf + zfzzz5 752375 22%2326 + 22526 + Z124Z¢ ZpZ5Z¢ + 2322
+ zfzzz7 22%23 221297327 + ZpZ427 + 2Z3Z5Z7  Z1ZpZgZ7 + 42125 + zfz4 32324
n 2 n 2 2,9 2 + 72 2.2
7172374 2122275 Z5Zg 27 Zg ZpZq Z1232Z¢ Z12p7Z7 Zy Zg Z4Z¢ 212527 Z1 29
+ 2523 + 22% + 2325 7124  ZpZs + 227376 + 2625 712027 + 22123 + zlz§ + z4
+ Z1Zg + Zf Z3 Z6 Z1
2 2 2 2
2001000 = 21Z4 Z3Z4 Z1ZpZs t Z5 + Z5Z¢ 2Z4Z¢  ZpZeZ7 t Z3Z5  Z1Z4 + ZpZs  2Z1Z2Z7
+ Z5Z7 + Zg Zy + Z21Zg + Z% + Zpz7 + Z% Z3 Zg Z1 1
2 2 2 2 2
1101000 — 21222724 Z123Z5 Zy25 t ZpZ32¢ t Z1Z5Zg 71242727 + ZpZg ZpZ5Z7 212374 ZgZ7 + 2725
7325 + Z1Z2Z¢ + zlz§+ 75Z¢  Z4Z7 3212627 + z§+ 27175 + 22226 2627+ Z1Z2 + Zs
Z127 z7
2 2 2 2 2.2 2 2 2
0201000 = Zy 2y Zy ZpZ3Zg + Z32¢ + Z1Zg 2212426 Z1 Zg + Z3Zg + Z1 2527 7372577 Z1Zg
+ 21222677 z§z§ 752677 + Z3Z4 212275 212325 + zg + 2526 + 2425 zfz6 + 2712376
+ zszZ7 + zlz6z§ zlzg zlz§+ zfz$+ 7124 + ZZ5 2325 2625 zfz6+ 27376 + zg
+ ZgZy + Zg Z1 Z§ Z4 Z% + 23+ Zgt+ Z1
_ 2 2 2 2 2 2 2
1011000 = 717374 Zyg VAW YA + z; Z5Z¢ + Z1Zg 71 Z4 Zg ZpZaZ7 + Z1 2527 Z1ZpZgZ7 Z1Z4
+ Z3Z4 Z5Z6Z7 + 212325 + Z1ZpZs 22%2227 + Z4Z§ + Zg + 222%% + Z1Z527 + Z%Z§ + 2212§
2325 + 2123 Z4 Z1 Zg ZpZ7 Z% + Z3
_ 2 2 2 2 2 2
0111000 — 22732724 Z37Zs5 212525 + 21202326 t ZpZg + 21Z5Z¢ Z3252Z¢ 212427 Z5Zg + Z212pZ25Z7
232627 + 21232627 + 22%25 4717375 2223z§ + 22475 + ZpZ37Z¢ + zfz% 27125%¢ + 212427
+ 2222527 232627 ZfZ5 73275 Z5Z¢ Z]_Z? + Zpz23+ Z1ZgZ7y 32125 Z]2_Z7 + 2172y
2 2 2.2 2.2 2 2 2
0021000 = Z5Z4 Z1Zj Z1Z273Z5 + ZpZgaZs + Z]Z5 + Z{Z5Z¢  Z3Z5 271 Z4Z¢ 257376 T 3237476

Zg Zg Zf Zg Zg Zg 71202477 + 221 Z3Z§ + 213_ Zsz7 + ZS Z52Z7 712372577 2212_ Zp 2627 213_ Z4
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1002000

0102000

0012000

0003000

2422 + Z425Z7 + ZpZ3ZZ7 + Z]_ZS + 2212324 71252727 + Z]2_Z3Z§ + Z]2_2225 ZfZg 2222325
Z§Z§ + 222227 + Z]_Z4Z§ + 32%2326 + Z]2_Z6Z§ Z]_Zé 213_2227 Z§26 + Z1Z247Zg 2232625

ZgZ§ + zfzg ZpZ5Zg + 22%262)- + ZpZ4Z7 252527 2325 + ZEZ§ + 212223 + Z]2_Z4 + ZfZg
71202677 + 2526277 3212325 2717975 22126z§ zg 2223 22526 + zlzg + 222327

z§ 7124 + 2227677 zfz% 27575 zf+ 73%¢ + 27123 z§+ 71Z6 + ZpZ7 + zf

zlzf 71707375  ZpZaZs + 23z§+ 252426 + 252326 7374%Z¢ 21227477 + 232527 71737527
25222627 7127527677 + z§z§ zlz4z§+ 757375 + zzz5z§ z§z6 + 2212426 71222327 + zfzg
212223 22%2527 + 232527 Z1Z0Z¢Z7 + Z5Z62Z7 + Zfz4 + 2523 27374 + 27125275 + zfz6 zé
271737 21262§ + zlzg 2712527 + 7124 zfz% + 22325 + 2526 27376 212227 + Z1Z¢

zf 273

ZZZE 252325 7372475 + 222§Z6 + 212225 247526 21232427 252225 + 24227 + 222232%
22%222527 212525 325232527 25232627 + 221242627 + zfzgz7 + 2525 712475 22224z§
ZZZg 2325z§ + 2257476 32%2526 + 4737576 + 22%2427 + 252625 732477 + 212323 22423
22%2627 + 2525 2212623 22527 4717232677 + 2247677 22%25 2712074 + 221262)-27

222;l + 5212375 + 2425 2252226 + 257S + 22573276 zlz5z§ 22226z§ + 2217526 + zzzg

22%2? + 2323 + 22%2627 22623 732677 + 273274 + 2212225 + 227325 221227 + 262)-27

2525 712327 + 22526 + 22477 + 2212677 22225 + 2125 + 22%27 22% + 22526 2327

22677 27123+ Zs+ Zp + Z7

2325 222525 71227475 + zlz3z§+ z§z§ z4z§+ 21252326 252426 + 22326 70 737576
212525 25222427 252325 + z§z§ zlz§z6 + 3212425 + 22%232527 22§2527 + 21252527

Z1 2472577 23222627 222525 + zfzg + 222527 + 2322 + Z]_Zi + ZpZ24ZZ7 + Z]_Z§Z§ 25252627
273752627 + 2524z$ zfzgz) 212526 707475 32324z§+ 32%2426 + 23z§+ 737476 + 2326z§
21222527 + 252527 + 21222525 + Z§Z6Z§ 221232625 42426Z$ 271 2975 Z¢ 2526 Z]2_2223Z7
3zlzgz$+ 22%25 z§z§+ zfzzzg 22%2527 zfz§+ 224z§+ 21222477 + zlz§+ sz4
71232577 + 212523 + 2247527 22732677 222623 2524 2712374 zfz;;z§ + 471252627
22262)-27 + 2232?l + z§z§ + 2257325 + zfz6 22125 22124z§ + 2262;l ZfZBZ6 2526 212526
22%2625 + 21222327 277574 23z6z$ 2252% + zfzg 212223 22523 + 202477 zfz%
732527 + 271232677 zfz4 + 32123z§ + 2525 + 2324 + 3252627 212225 zg 22526

271232 + zlz;1 + 22476 zzzg’ 252227 797327 + 2212527 + Z1Z4 + 22%2§ + 22p76277 + z%z6
223z§ 775  Z3Z¢ + zf + 212,27 226z§ zg + 22527 zlz§ 27123  Z1Z¢ + 2227 zf
sz 225737475 + z§z§+ zlz§z§+ z§z§z6 252426 21252426 zlz4z§+ 3212326

21 22737Z52Z¢ 22247526 zfzgzg Z]_Z%Zé 252526 712972324727 + 232526 + 32%2425 + 252325
222327 + 25232527 + Z]_Z§Z5Z7 23232527 223242527 21222525 Z]2_22232627 + zfzg
27129747627 + ziz? + 2227 27123252627 + zfzf 25222325 2325 + 2222525 71207475
z§z6 22%2% + 521232§ + 2522262)-27 + 32%2426 3252% 424z§ 4717237476 + 212526z§
212525 21222§27 + z§z6z§ + 32526 22%222526 6212426z§ 32%2§z§ + ZZfzg + 322232576
zlzgzg + 25222427 212526 32%2325 + 22252625 zfz5z7 + 212223z§ z§z§+ 4zlz4z§
22224z$ + 25232527 + 2252527 + 2232523 + zfzg 2222§27 221222623 + 25222627 + 252324

3212232627 sz3Z§ + z§z§ zfzzz5 + 22%252627 212524 22524 22123 + 471252375
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2000100

1100100

0200100

1010100

0110100

0020100

1001100

0101100

0011100

+ o+ o+ o+

—+

2212525 + 325242627 252526 223752677 zfzg 22%24z§ + 22%2326 + 321222227

2232425 4212526 3zfz6z§ + 3242§l 702475 212225z§ + 2252326 + 6zlzgz6z§ + 3zlz6z§1
Z§Z§ + 5232% 22]2_2426 + 25222327 27374 Z¢ Z1Zp7Z57Z¢ 52426Z$ 222527 + zfzg

252527 3212525 6212325 Zfzzzi + zzz%3 + 224z§ + 22475277 zg + 25222627 212523
27173274 23732627 + 271252627 + zlz§z§ + zfzél Zfzzz5 + 325 + 22§z§ 3222623 252326
3252325 223231 2212526 + ZZgz;1 32%26 + 32125 + 32124z§ + 2222527 + z%z6z§ + zzz5z§
4Z3Z6Z§ zéz% 22%2% 321252327 2232% + 322427 + 32%2527 + 2523 2523’ 4737577
zlzél + 22%24 + 321202627 + 32%26 27374 + 3zlz3z§ 8212326 + Z%ZZZ7 524z§ + 47476

322233 22125 + 2523 7572377 2125 + 2zél + 427576279 22%2% 22§ + 423z§ 47174

22%26 2Z¢ z§ 47376 27123 + 371 z§ + 2z4 4z127¢ + zf + 22527 223 z§ 271
Zf Z5 Z3Z5 Z12pZg + Zé Z7 Z4Z7 Z125 + Z3Z7 271Z9 + 2127
Z1ZpZs5 Zg Zg 7172374 Zg + 242+ Z7 Zg + 2072377 712527 + ZpZgzy + Zf Zg ZpZs

Z3Zg Zg Z§ Z% Z1 Z§ + Zpz7 + Z%

2 2 2 2 3
Z5 Zs5 Z4Z5 ZpZ3Z¢ + Z3Z7 ZpZg 712477 + ZpZ5Z7 + Z3ZgZ7 Z1 Zs5 Z1Z7
7173727 + ZfZZ + Z4Zy ZpZ3 + 212627 + 222§ + Z]2_Z7 27576 Z12Zp Zp
Z1Z37Zs Z4Z5 2]2_2226 + zZ; 2527 + Zzzg + 2526 Z7 Zp 7577 73762727 ZpZ4 ZgZ7 2525
27375 712376 + 2Z5Z¢ + 212327 zlzao’ 22%22 2527 + 212627 + ZpZ3+ Z12Z5 + 225276
2527 + Z;’ + Z12Zp ZgZ7 + Zs + Zp Z7

2 2 2 2.2 2
Zp7375  Z3Z¢ Z1Z5  Z1Z5Z6 t Z1Z4Z6 * ZpZsZg t+ Z1ZpZ3Z7 + 22725  2Z3Zg
22%2527 + 2232527 + 2122677 zg + 2526277 2374 zfz§ + zlz3z§ + 22%26 471 737
zlz6z§ 22125 + 2212527 + ZpZg2Z7 + zfz? 7124 + 23z§ 2526 + 226z§ 32326 32%
zlz§ 32126 23 22 71
2 2.2 2 2 2 2
Z3Zs5 712425 21207326 + ZpZ4Z¢ + 272527+ 212724 Z52Zg 212427 Z,2327 t 2232427
Z1Z2pZ5Z7 + Z§Z7 Z§Z6Z7 712274 213_25 + 2525 25222$ + 2247627 + 3212325 + 222325
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zlz§ Z1Z¢  ZpZ7 zf z§ + z3+ zg+ 21+ 1
2

ZpZ4 Z2Zg Z327 ZgZ7 Zy

23z§ 7326  Z1Z2Z7 + Z% Zg + z? 1

2425 Z4Z7¢  Z0Z3Z7 + z% + zfz§ 23z§ + zlz§ 27124 zfz6 + 2326 Z1Z2Z7
22% + 4z123 2724+ 7126 + z% + 223+ 271

2525 Z5Z¢ Z4Z7 + Zp7Z3 7172627 Z1Zs5 + Z? + ZpZg Z6Z7 Z1Z7 + Zp Z7
Z6Z§ Zg Zs5Z7 + Zg Z]_Z§ + z2pZ7 + Zf Z3 Zg Z1

z% 22677+ 25 7127+ Zp  Z7

A ppendix B : List of the cubic C lebsch-G ordan series.

2
Z1 22

2
Z1Zp

2
Z1 23

21227273

2
Zp Z3

+

3000000 ¥ 2 1010000 ¥ 0001000 T 3 1000010 * 3 2000000 ¥ 2 0100001 T 4 0010000 ¥ 0000002
3 0000010 ¥ O 1000000 T 0000000
2100000 ¥ 0110000 ¥ 2 1000100 T 2 2000001 T 2 0100010 ¥ 3 0010001 T 2 0000011 ¥ O 1100000
4 4000100 ¥ © 1000001 T 3 0100000 ¥ 3 0000001
1200000 ¥ 1001000 ¥ 2 0100100 T 2000010 ¥ 2 0010010 ¥ 0000020 ¥ 4 1100001 ¥ 3000000
3 0200000 ¥ 3 0000101 T 3 1000002 + 4 1010000 F O 0001000 T 7 1000010 + 4 2000000
0100001 + 3 0000002 ¥ 7 0010000 T © 0000010 ¥ O 1000000 ¥ 0000000
0300000 ¥ 2 0101000 T 0010100 T 3 1100010 ¥ 2 0000110 T 2 1010001 T 3 0200001 + 4 0001001
4 5100000 * 4 1000011 T O 0100002 ¥ 0000003 T © 0110000 T 8 1000100 ¥ © 2000001 ¥ 9 0100010
12 5010001 T 12 1100000 + 8 0000011 * 11 0000100 * 12 1000001 + 10 0100000 T 4 0000001
2010000 ¥ 0020000 ¥ 2 1001000 T 2 2000010 * 0100100 ¥ 3 0010010 ¥ 0000020 T 4 1100001
3000000 ¥ 2 0200000 ¥ 3 0000101 T 2 1000002 ¥ © 1010000 T O 0001000 T 8 1000010
0100001 ¥ 2 0000002 T O 2000000 * 8 0010000 ¥ 2 0000010 T 4 1000000 ¥ 0000000
1110000 ¥ 0101000 ¥ 2000100 T 2 o0o10100 ¥ 3 1100010 T 2 0000110 T 2 0200001 ¥ 3000001
4 1010001 * 4 0001001 T O 1000011 + 5 2100000 F 7 0110000 T 3 0100002 + 9 1000100
9 0100010 T 8 2000001 ¥ 12 go10001 * 13 1100000 ¥ 0000003 + 7 0000011 T 10 0000100
12 1500001 T 7 0100000 + 4 0000001

0210000 ¥ 0011000 ¥ 2 1100100 T 0000200 ¥ 2 1010010 T 2 0200010 ¥ 3 0001010 ¥ 2 1000020

21

Z1 Z%



2
Z1Z3

2
Z2Z3

2
Z1 24

212224

2
Zp Z4

+ o+ o+ o+ o+

+

+ o+ o+ o+ +

+

+

+ o+ 4+ o+ 4+ o+

o+ + + + + + 0+ + o+ o+ L+ + + o+

+ o+ o+ o+

3 2100001 O 0110001 T 3 2010000 ¥ © 1000101 T © 1200000 T 3 2000002 + 3 0020000

10 1901000 T © 0100011 ¥ 9 2000010 ¥ © 0010002 T 10 9100100 ¥ 14 0010010 T 3 0000012

22 1100001 * 4 3000000 T 8 0200000 ¥ O 0000020 T 10 0000101 + 12 1000002 + 16 1010000

18 4001000 T 23 1000010 * 9 2000000 ¥ 21 0100001 + 17 010000 T © 0000002 T 12 0000010

7 1000000 T 0000000

1020000 ¥ 2001000 ¥ 2 0011000 T 2 1100100 ¥ 0000200 ¥ 0200010 T 3000010 T 4 1010010
2100001 T 3 0001010 ¥ 4000000 T © 0110001 T 3 1200000 ¥ © 2010000 T 3 1000020 T 7 1000101
0020000 ¥ 4 2000002 * © 0100011 T 12 1001000 ¥ O 0010002 T 12 2000010 * 10 0100100

0000012 ¥ 17 go10010 * 22 1100001 + © 3000000 ¥ © 0000020 T 20 1010000 + 15 0000101

0200000 + 11 1000002 * 18 0001000 ¥ 25 1000010 * 19 0100001 * 11 2000000 * © 0000002

= o W O

6 0010000 T 11 0000010 + 8 1000000 T 0000000

0120000 ¥ 1101000 ¥ 2 1010100 T 0200100 ¥ 2 0001100 T 2 2100010 * 4 0110010 + 4 1200001

3 2010001 * 4 1000110 T 3 0020001 T 8 1001001 + 6 2000011 + 3 0100020 ¥ 3 3100000 T 7 0100101
10 5010011 T 2 0300000 ¥ 12 1110000 ¥ 12 2000100 ¥ 11 0101000 ¥ 10 1100002 * 16 go10100

28 1100010 3 0000021 T 8 3000001 * 7 0000102 T 4 1000003 T 16 000110 + 30 1010001

14 5200001 T 24 2100000 ¥ 30 go01001 T 32 0110000 ¥ 32 1000011 T 20 g100002 * 42 1000100

4 0000003 * 29 2000001 T 38 0100010 + 46 0010001 T 39 1100000 ¥ 25 0000011 T 30 0000100

30 1000001 * 17 0100000 * 7 0000001

0030000 ¥ 2 1011000 T 0002000 T 2100100 ¥ 3 0110100 T 2 1200010 * 3 2010010 + 3 0020010

2 1000200 ¥ © 1001010 T 3 2000020 * 0300001 T 4 0100110 T © 0010020 ¥ 2 3100001 T 4 3010000

10 1110001 T 9 2000101 ¥ 8 0101001 T 0000030 T © 2200000 ¥ 12 g010101 ¥ 9 0210000

18 1100011 T 8 1020000 * © 0200002 + 4 3000002 ¥ 15 2001000 T 18 go11000 * 14 1010002
30 1100100 ¥ 10 gooo111 * 11 000200 * 14 0001002 T 12 3000010 ¥ 42 1010010 T 42 2100001
13 1000012 T 5 4000000 ¥ 18 0200010 T 36 0001010 ¥ 96 0110001 T 27 1000020 * 34 1200000
66 1000101 T 7 0100003 ¥ 29 2000002 T 33 2010000 ¥ 29 g020000 T 92 0100011 * 0000004

45 4010002 * 72 1001000 ¥ 63 2000010 * 61 0100100 * 90 010010 + 21 ooooo12 T 112 1100001
21 3000000 * 29 0000020 ¥ 79 0000101 T 33 0200000 ¥ 74 1010000 * 48 1000002 * 72 001000
88 1500010 T 96 0100001 + 30 2000000 * 50 0010000 ¥ 17 0000002 * 30 go00010 + 16 1000000
2 4000000
2001000 ¥ 0011000 ¥ 2 1100100 T 0000200 * 0200010 ¥ 2 1010010 T 3 0001010 T 2 2100001
4 0110001 ¥ 1000020 T 4 1200000 * 2 2010000 ¥ O 1000101 ¥ 2000002 T 3 0020000 ¥ 4 0100011
3 010002 ¥ 7 1001000 T 8 0100100 ¥ O 2000010 T 0000012 T 2 0010010 ¥ 3 0000020 ¥ 3000000
12 1100001 T 8 0000101 + 8 1010000 T O 0200000 T 11 001000 * 4 1000002 T 2 1000010
3 2000000 ¥ 8 0100001 T 0000002 ¥ O 0010000 T 3 0000010 T 1000000
1101000 ¥ 1010100 ¥ 0200100 T 2 ooo1100 ¥ 2100010 ¥ 3 0110010 T 2010001 T 3 1200001
2 020001 * 3 1000110 T O 1001001+ 3100000 T 3 2000011 T 2 0300000 ¥ 2 0100020 T © 0100101
6 0010011 T 7 1110000 ¥ © 1100002 ¥ 8 0101000 T 2 0000021 + 4 0000102 T © 2000100
11 o010100 T 17 1100010 + 3 3000001 10 0200001 * 2 1000003 * 15 1010001 T 10 000110
11 2100000 * 18 001001 + 19 0110000 * 16 1000011 + 10 0100002 ¥ 2 0000003 T 21 1000100
12 5000001 T 20 9100010 ¥ 20 go10001 T 10 0000011 + 17 1100000 * 12 gooo100 ¥ 10 1000001
5 0100000 ¥ 2 0000001
0201000 ¥ 0002000 ¥ 2 0110100 T 0020010 ¥ 1000200 ¥ 2 1200010 T 3 1001010 ¥ 4 0100110
2000020 * 4 1110001 * 2 0300001 T © 0101001 * 3 0010020 * 3 2000101 T 7 0010101 + 2 1020000
2200000 T 9 2001000 + 10 1100011 T 0000030 ¥ O 0200002 + 7 0210000 ¥ © 0000111 * 3000002
0011000 * 18 1100100 ¥ © 1010002 * 7 0000200 ¥ 13 0200010 T 2 0001002 ¥ 3 3000010

18 1910010 T 18 2100001 + 7 1000012 * 21 go01010 ¥ 13 1000020 ¥ 32 0110001 + 34 1000101

22



2000000 + 4 0100003 ¥ 11 2010000 ¥ 0000002 * 20 1200000 T 13 0020000 + 30 0100011
13 2000002 T 35 1001000 + 35 0100100 T 23 0010002 ¥ 11 0000012 * 26 2000010 * 43 010010
7 3000000 T 14 0000020 + 94 1100001 T 36 0000101 + 18 0200000 ¥ 30 1010000 ¥ 21 1000002

35 o001000 ¥ 37 1000010 T 28 0100001 T 11 2000000 ¥ 7 0000002 + 18 0010000 ¥ 11 0000010

+ o+ o+ o+ o+

S 1000000 ¥ 0000000

212324 1011000 ¥ 0002000 ¥ 1 2100100 T 2 0110100 ¥ 2010010 T 2 1200010 T 2 0020010 ¥ 2 1000200

+

1001010 ¥ 3100001 ¥ 0300001 T 4 0100110 ¥ 2 2000020 ¥ © 1110001 T © 0101001 ¥ 3010000

+

4 200000 ¥ 3 0010020 T 0000030 ¥ 4 1020000 ¥ 2 2000101 T 7 0210000 ¥ 9 0010101

12 1100011 T 8 2001000 + 11 go11000 ¥ 7 0000111 ¥ 2 3000002 + 8 1010002 T O 3000010
21 1100100 * O 0200002 T 23 1010010 + 13 0200010 T 23 2100001 + 8 0001002 * 8 0000200
24 001010 * 2 4000000 T 35 0110001 + 8 1000012 T 19 1000020 + 14 2010000 T 4 0100003
38 1000101 T 15 2000002 * 22 1200000 * 31 0100011 T 0000004 ¥ 16 0020000 ¥ 39 1001000

38 0100100 ¥ 31 2000010 * 24 0010002 T 46 0010010 * 58 1100001 + 11 0000012 * 8 3000000

+ o+ 4+ o+ o+ + o+

+
18 4200000 T 16 0000020 ¥ 37 cooot01 T 23 1000002 ¥ 33 1010000 T 33 0001000 * 38 1000010
+

29 5100001 T 12 2000000 ¥ 7 0000002 ¥ 18 0010000 T 12 0000010 ¥ 2 1000000 T 0000000

227374 0111000 ¥ 0020100 ¥ 1200100 T 0300010 ¥ 2 1001100 ¥ 3 1110010 T 2 0100200 ¥ 4 0101010
1020001 ¥ 2 2000110 ¥ 2 2200001 T O oo10110 ¥ O 1100020 T 4 2001001 T 3 0000120 ¥ O 0210001
0011001 ¥ 5 2110000 ¥ 13 1100101 + 8 0200011 * O 0000201 T 4 1300000 * 7 0120000
3000011 T 12 1010011 + 17 1101000 T 14 0001011 + 4 3000100 T 14 0200100 ¥ 9 2100002
1000021 ¥ 21 1010100 ¥ 15 0110002 ¥ 16 1000102 * 25 2100010 T 20 0001100 + 41 0110010

2000001 + 36 1200001 * O 2000003 ¥ 38 1000110 ¥ 21 2010001 * 13 0100012 * 24 0100020

0010003 + 24 020001 T 62 1001001 T 58 0100101 * 11 0300000 + 14 3100000 T 90 1110000

> O N 0N d N

+
+
+
+

0000013 + 40 2000011 T 64 0010011 * 19 0000021 30 2000100 T 24 3000001 + 60 1100002

53 101000 T 73 oo10100 ¥ 113 1100010 * 98 1010001 * 98 2100000 T 38 oo00102 T 62 go00110

+ o+ 4+ o+ o+ o+ o+ + o+

54 200001 T 102 go01001 + 19 1000003 T 87 0110000 ¥ 95 1000011 T 9% 0100002 * 10 000003

+

101 1000100 * 89 0100010 ¥ 96 2000001 T 89 010001 + 43 0000011 T ©5 1100000 + 46 go00100

+

39 1000001 * 18 0100000 * 7 0000001

374 = 0021000 ¥ 1002000 ¥ 2 1110100 T 2 0101100 ¥ 2000200 ¥ 2 1020010 T 2200010 ¥ 3 0010200

3 2001010 * 3 0210010 T O 0011010 ¥ 2 1300001 T 4 2110000 T 8 1100110 ¥ 3 0200020 ¥ © 0120001
3000020 ¥ 3 0000210 ¥ 3 2020000 T 12 1101001 * © 1010020 * 3 3000101 + 9 0200101 T 16 1010101

2 3200000 F 0200000 T 3 0030000 ¥ 16 2100011 ¥ 12 1210000 ¥ O 3001000 T 7 0001020 * 14 0001101

26 5110011 T 4000002 T 3 1000030 ¥ 20 1011000 ¥ 11 0201000 ¥ 16 1200002 ¥ 24 1000111 * 11 2010002

28 5100100 13 0002000 ¥ 3 s000010 ¥ 41 0110100 T 11 0020002 ¥ 14 0100021 T 44 1200010 ¥ 29 1001002

+ o+ 4+ o+ o+ o+

29 010010 T 17 2000012 * 27 1000200 ¥ 18 0300001 T 26 3100001 + 23 0100102 T 33 0020010 ¥ 73 1001010
28 010012 * 7 0000022 T 100 1110001 + 45 2200000 * 61 100110+ 5000000 T 34 2000020 + 88 0101001
83 2000101 T 91 0010020 + 27 3000002 T 05 0210000 ¥ 22 1100003 T 10 3010000 ¥ 14 0000103 + 40 1020000

13 4000030 T 119 010101 + 82 2001000 T 94 3000010 * 162 1100011 * 56 0200002 + 84 0000111 T © 1000004
106 1910002 * 102 4011000 + 105 go01002 + 184 1100100 + 90 1000012 T 65 000200 + 44 0100003

104 4200010 * 200 1010010 T 13 4000000 + 188 go01010 + 183 2100001 + 118 1000020 T 260 4110001
94 2010000 T 128 1200000 T 95 0020000 T 7 0000004 ¥ 280 1000101 T 235 1001000 + 214 0100011

104 5000002 T 162 010002 + 177 2000010 ¥ 212 0100100 * 40 3000000 ¥ 70 0000012 * 261 go10010

+ o+ 4+ o+ o+ o+ o+ o+

304 1100001 * 82 0000020 * 192 gop0101 + 109 1000002 ¥ 156 1010000 T 80 0200000 ¥ 162 go01000

+

172 1000010 * 123 4100001 + 46 2000000 T 72 0010000 + 27 0000002 T 44 0000010 + 18 1000000

+

2 0000000

2124 = 1002000 ¥ 1110100 T 2 0101100 T 2000200 ¥ 1020010 ¥ 2200010 T 2 0010200 ¥ 2001010

+ 2 g210010 4 0011010 ¥ 2 1300001 T © 1100110 ¥ 3 0200020 ¥ 0400000 T 2 2110001t 3000020

23



Z2Z4

2
2324

+ o+ o+ o+ o+ o+ o+ o+

+ o+ 4+ o+ o+ o+ o+

+ o+ 4+ o+ o+ o+ + o+

o+ + 4+ + 4+ o+ 4+ o+ o+

+ o+ 4+ o+ 4+ o+ o+

+ o+ o+ o+

3 000210 ¥ 4 0120000 T 4 1010020 ¥ 8 1101001 ¥ 7 0200101 T 3000101 ¥ 2020000
3200000 ¥ 8 1210000 * 2 0030000 T 10 1010101 + 4 0001020 ¥ 2 3001000 T 11 001101 + 10 2100011
18 4110011 T 4000002 ¥ © 2010002 F 12 1011000 ¥ 3 1000030 * 12 1200002 T 9 0201000
16 1000111 T 16 2100100 * 8 0020002+ z000010 ¥ 10 0100021 T 8 0002000 ¥ 17 1001002 ¥ 12 2000012
29 9110100 ¥ 16 2010010 T 18 1000200 * 17 0100102 + 30 1200010 * 20 020010 * 14 0300001 + 14 3100001
5000000 ¥ 48 1001010 ¥ 61 1110001 T 20 2000020 ¥ 17 0010012 T 41 0100110 ¥ 14 1100003 T 3% 010020
28 2200000 7 6 0000022 ¥ 98 0101001 T 8 3010000 T 48 2000101 + 8 0000103 T 8 0000030
73 go10101 T 16 3000002 ¥ 23 1020000 T 100 1100011 + 33 0200002 T 52 000111 + 43 2001000
42 4210000 * 63 0011000 ¥ 110 1100100 * 62 1010002 * 31 3000010 * 40 0000200 * O 1000004 + 67 0200010
114 1910010 * 7 4000000 ¥ 02 oo01002 T 94 1000012 + 27 0100003 T 107 001010 + 71 1000020
103 5100001 + 149 g110001 * 72 1200000 ¥ 154 1000101 + 91 2010000 T 120 4100011 + 49 0020000
127 1901000 * 61 2000002 * O o000000a T 87 o0010002 ¥ 42 0000012 T 93 2000010 + 113 0100100
138 010010 T 158 1100001 + 42 0000020 + 98 0000101 * 4Ll 0200000 T 23 3000000 * 78 1010000
75 4001000 T 98 1000002 ¥ 87 1000010 T 22 2000000 ¥ 60 0100001 T 35 0010000 ¥ 16 g000002
21 gop0010 * 11 1000000 ¥ 0000000
0102000 ¥ 0210100 T 2 0011100 T 2 0120010 ¥ 2 1100200 T 0030001 T 0000300 ¥ 1300010
1101010 + 4 020010 ¥ 4 1010110 ¥ 4 1210001 + © oo01110 T 0400001 T © 1011001 + © 0201001

2100020 ¥ 5 0002001 + 7 0110020 T 7 2100101 ¥ © 1000120 ¥ 17 0110101 * 4 0100030 + 16 1200011

g W

1120000 + © 2010011 * 10 0020011 * 10 1000201 * 24 1001011 * 9 2000021 + 4 3100002 T 2 2300000

9 2101000 T © 0310000 ¥ 10 2010100 ¥ 22 9100111 T 22 1110002 + 18 0111000 T © 0300002 ¥ 26 1200100

17 9010021 T 16 4020100 + 16 0300010 T 34 1001100 + 10 3100010 * 24 0101002 ¥ 17 2000102 * 24 0100200
8 3010001 T 60 1110010 * 28 gp10102 + 4 3000003 + 60 101010 37 1100012 T 40 2000110 + 38 2200001
30 1020001 * 67 0010110 ¥ 60 2001001 ¥ 4 0000031 T 20 000112 + 04 0210001 T 32 1300000 ¥ 69 1100020
90 4011001 T 20 1010003 + 12 0200003 T 154 1100101 * O 4100000 T 21 0001003 * 32 3000011 T 3% 0000120
49 5110000 ¥ 17 1000013 ¥ 54 000201 * 37 0120000 T 140 1010011 + 86 0200011 * 94 2100002

140 5001011 *+ 38 3000100 * 128 1101000 * 93 0200100 * 80 1000021 T 144 110002 + 9 0100004
152 1910100 + 133 go01100 * 16 4000001 + 174 2100010 * 0000005 T 258 110010 T 144 1000102

108 5100012 + 230 1000110 + 131 2010001 + 133 0100020 * 137 020001 + 44 2000003 + 200 1500001
338 1001001 T 70 0010003 T 67 3100000 T 46 0300000 t 242 1110000 * 294 100101 + 209 2000011
30 5000013 + 315 gpr0011 + 206 2000100 + 216 101000 F 272 1100002 T 292 go10100 T 90 3000001
426 1100010 T 88 0000021 T 163 gooo102 + 77 1000003 T 182 0200001 + 342 1010001 + 174 2100000
223 go00110 * 336 gpo1001 T 248 110000 T 304 1000011 T 160 0100002 t 280 1000100 + 144 2000001

28 4000003 T 234 0100010 ¥ 222 go10001 T 107 000011 + 144 1100000 T 98 0000100 * 80 1000001

35 4100000 T 12 0000001
0012000 ¥ 0120100 T 0030010 T 2 1101100 ¥ 2 1010200 T 0200200 T 3 0001200 ¥ 2 1210010
0201010 + 4 1011010 ¥ 3 0002010 ¥ 2300001 ¥ 4 2100110 T 10 0110110 * 4 1120001 ¥ © 1200020

2101001 ¥ 3 2010020 + 4 0020020 T © 1000210 ¥ 2 1030000 * 3 0310001 T 12 111001 + 11 1001020

~ O W

2010101 ¥ 12 0020101 ¥ 2 1400000 T 16 1200101 ¥ 23 1001101 T © 3100011 ¥ 9 0100120 + O 2210000
3 2000030 ¥ 9 2011000 T 16 0100201 t 4 3010002 + 36 1110011 F 8 0300011 T 7 0010030 ¥ 9 0220000
18 1201000 T 12 g021000 ¥ 19 1002000 T 35 0101011 + 10 3100100 7 0000040 T 16 2200002 + 14 1020002
28 4210002 7 14 0300100 * 24 2000111 + 10 3010010 T 56 1110100 ¥ 40 0010111 T 28 2001002 ¥ 27 2000200
+

44 500010 T 38 1020010 * 48 g101100 ¥ 71 0210010 T 39 oo11002 + 68 2001010 T 42 010200 T 102 go11010

13 3000012 T 38 1100021 + 19 0000121 T 66 1100102 + 33 0200012 T 22 0000202 * 8 4100001 T O 4010000
58 1010012 * 98 goo1012 * 194 1100110 * 91 0000210 * 84 2110001 + 29 2020000 T 30 1000022 + 90 1300001
25 3000020 7 04 0200020 ¥ 108 1010020 * 34 2100003 * 51 0110003 * 60 3000101 * 51 1000103 + 95 0120001
13 ,000004 T 32 3200000 + 101 0001020 T 206 1101001 + 13 0400000 T 90 1000030 + 56 3001000
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+ o+ o+ o+ o+ o+ o+ o+

+ o+ 4+ o+ o+ + o+

+ o+ o+ o+ o+ o+ o+ o+ o+

+ o+ 4+ o+ o+ o+ o+

+ o+ 4+ o+ o+ o+ o+ o+

+ o+ o+ o+

238 1010101 T 130 1210000 * 139 0200101 t 240 2100011 t 203 go01101 t 354 0110011 + 17 4000002
36 5100013 T 30 0030000 + 113 0201000 T 190 1011000 * 136 5010002 * 304 1000111 T 166 4100021
260 5100100 * 23 010004 T 116 002000 T 144 0020002 T 365 0110100 T 203 1200002 t 32 4000010
223 1000200 T 342 1901002 T 287 0100102 T 8 goo001a T 252 2010010 T 198 5100001 T 255 po20010
368 1500010 T 594 1001010 T 193 2000012 708 1110001 + 7 so00000 T 452 0100110 T 289 po10012
75 000022 T 245 2000020 T 252 2200000 t 956 2000101 t 134 0300001 + 220 1100003 + 127 0000103
602 5101001 + 160 3000002 + 92 3010000 * 347 0210000 T 366 0010020 * 217 1020000 t 775 0010101
1005 1100011 + 429 001000 * 604 1010002 * 79 0000030 * 317 0200002 + 538 go11000 T 494 000111

924 1100100 * 317 go00200 265 3000010 * 946 1010010 ¥ 93 1000004 T 983 goo1002

498 0200010

857 5001010 * 469 1000012 216 4100003 T 789 2100001 * 49 4000000 T 1108 4110001

517 1000020

"
"

346 5010000 T 338 5020000 t 402 1200000 + 1140 1000101 * 837 1001000 T 389 2000002 * 834 0100011
+
+

583 000010 T 986 4010002 + 724 g100100 T 862 010010 + 114 3000000 T 31 000000a + 930 1100001

244 000012 T 248 4000020 568 goo0101 T 296 1000002 T 426 1010000 t 424 5001000

+
+
+
+
+ 221 4300000
n

440 1500010 T 293 100001 + 61 go0000z T 100 2000000 * 162 4010000 T 89 0000010 * 335 1000000
3 000000
0003000 ¥ 2 0111100 T 0020200 T 1200200 ¥ 0220010 ¥ 3 0021010 T 3 1201010 ¥ 3 1001200
0130001 + 0040000 ¥ 2 0300110 T 3 1002010 ¥ 8 1110120 ¥ 2 0100300 T 10 o101110 ¥ 3 2200020
1310001 + 3 1020020 ¥ 3 2000210 ¥ 10 1111001 * 9 0010210 T 7 2001020 ¥ 9 0210020 F 4 0301001
8 0102001 T 9 2200101 ¥ © 1220000 7 9 1020101 T 21 0210101 + 12 0011020 T 12 2001101 ¥ 27 go11101
2400000 ¥ 18 1100120 ¥ 18 2110011 * © 0000220 + 9 2201000 ¥ 16 1300011 * 30 1100201+ 3000030
9 1021000 T © 2020002 ¥ © 0200030 ¥ 10 1010030 ¥ 30 120011 + 62 1101011 T © 3200002 ¥ 10 6030002
42 9200111 * 10 000301 T 10 3000111 T 5 0400002 ¥ 62 1010111 + 11 2002000 T 3 0410000 T 21 0211000
13 3001002 T 13 001030 ¥ 27 2110100 T 18 0012000 ¥ 18 2020010 T 45 0120100 ¥ 26 1300100 T 15 0400010
82 1101100 T 45 0200200 ¥ 24 0030010 T 11 3000200 ¥ 42 1210002 T 64 1010200 ¥ 42 0201002 T 38 0001111
42 5100021 * 18 3200010 * 98 1011002 ¥ 73 2100102 * 73 0110021 + 27 3001010 T 39 0002002 T 4 4000012
4 1000040 * 95 0001200 ¥ 57 1000121 + 117 0110102 * 108 1210010 + 99 0201010 * 144 1011010 28 0100031
98 1500012 T 32 3110001 ¥ 09 1000202 T 9% 2300001 ¥ 93 0310001 T 57 2010012 * 124 1120001 T 65 0020012

99 4002010 T 165 2100110 * 10 3020000 T 156 1001012 * 25 0300003 T 91 2000022 + 9 4000020 T 264 110110

183 1500020 * 28 3100003 * 210 2101001 + 144 1000210 * 102 2010020 + 119 0100112 T 21 4000101
119 1110003 T 87 010022 + 306 o111001 + 126 0020020 + 270 1901020 * 387 1200101 T 87 2000103
106 4101003 T 174 0300011 t 225 010101 + 16 3000004 ¥ 34 1030000 T 235 0020101 T 204 4100120

522 1p01101 T 128 010103 + 87 2000030 T 10 4200000 ¥ 39 1400000 T 303 0100201 ¥ 120 2210000

196 5100011 * 21 4001000 ¥ 169 2011000 T 133 4010030 * O 5000002 T 800 1110011

+
+
150 1100013 +
+

102 5010002 + 137 0220000 + 208 3100100 + 504 2000111 + 9 5000010 T 288 1201000 T 186 G021000

16 4000032 T 279 1002000 T 336 2200002 * 793 1110100 T 282 1020002 T 39 0200004 T 678 g101011

594 200010 T 738 gp10111 T 357 2000200 T 181 0300100 * 72 1010004 T 489 0210002 T 934 2001002

72 4000113 T 186 3010010 T 678 1100021 T 27 000040 T 706 011002 T 498 1020010 T 243 3000012

76 001004 T 004 0101100 T 1116 1300102 + 862 ga10010 936 1010012 299 go00121 T 50 1000014

133 4100001 + 357 000202 + 908 5010200 T 918 2001010 T 996 21100010 + 2 6000000 T 1173 go11010

528 1300001 T 919 0200012 t 306 3200000 * 1728 1100110 + 852 go01012 + 1007 4150001 + 305 5000020
2121 1301001 + 684 3000101 t 432 1000022 + 507 0000210 + 1158 1010020 T 636 0200020 * 509 2100003
21 100005 * 1311 ga00101 + 1029 4001020 + 57 4010000 T 2382 10101010 + 1893 goo1101 + 104 ga00000
279 020000 T 1056 1510000 + 456 1000030 + 738 0110003 + 503 3001000 T 2 0000005 T 162 4000002

236 go30000 T 2284 5100011 + 694 1000103 + 840 0201000 + 1532 1011000 T 1200 2010002 + 3174 p110012
2622 100111 * 1671 1500002 ¥ 171 2000008 T 274 4000010 T 2024 5100100 * 895 0002000 T 1194 4020002

462 4100013 T 1851 010010 + 2664 g110100 T 264 010004 T 2544 1200010 * 42 5000000 T 99 0000014
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1815 020010 + 1594 1000200 T 2807 1001002 + 4050 1501010 + 1335 4100021 T 1467 2000012 + 2217 100102
2160 gg10012 + 2936 4100110 + 904 ggop022 T 815 p300001 T 1999 2000020 T 1330 3100001 T 1536 1300003
4495 1310001 + 2262 4010020 T 470 000030 T 1351 2200000 t 3652 9101001 + 526 3010000 * 3390 2000101
886 3000002 * 1827 4210000 * 1187 1020000 + 846 opo0103 T 4622 gp10101 + 318 1000004 + 2319 2001000
5700 1100011 + 1308 5000010 + 2793 go11000 t 4668 1100100 T 2682 gpp0111 + 1674 5200002 T 3220 1010002
1522 4000200 + 4590 1010010 T 3561 2100001 + 3004 401002 + 2350 4200010 + 2303 1000012 + 4074 gg01010
209 4000000 * 987 0100003 T 2292 1900020 * 1398 010000 T 4927 0110001 t 4917 1000101 + 1853 1200000
131 4000004 + 3432 g100011 + 1517 2000002 T 1379 0020000 + 2292 4010002 * 3288 1001000 T 2187 2000010

879 oo00012 + 361 3000000 * 2781 9100100 + 3168 go10010 T 3242 1100001 + 702 0200000 + 875 go00020

+ o+ o+ o+ o+ o+ o+ o+

+

+

1372 1910000 + 1905 gp00101 T 924 1000002 + 1366 go01000 + 1311 1000010 * 276 2000000 + 835 0100001

+ 424 4010000 + 151 go00002 * 228 000010 T 75 1000000 * 7 0000000

ZfZB = 2000100 ¥ 0010100 ¥ 2 1100010 T 2 0000110 ¥ 0200001 * 2 1010001 T 2 2100000 ¥ 3 0001001
+ 4 110000 T 4 1000011 t 3 0100002+ © 1000100 7 7 0100010 T 4 2000001 * 8 0010001 + 0000003
+ 8 1100000 ¥ © 0000011 * 8 0000100 T 7 1000001 ¥ 4 0100000 ¥ 2 0000001
212225 = 1100100 ¥ 0200010 T 1010010 T 0000200 ¥ 2 0001010 ¥ 2 1000020 T 2100001 T 3 0110001
+ 1000101 ¥ 2010000 ¥ 2 2000002 T 3 1200000 ¥ 2 0020000 T O 1001000 T 3 0100011 ¥ O 2000010

0100100 + 4 0010002 * 10 0010010 * 3 0000012 ¥ 14 1100001 ¥ O 0000020 ¥ © 0200000 T 12 0000101

4
7

+ 2 3000000 * 9 1010000 ¥ 9 1000002 T 12 9001000 + 16 1000010 T © 2000000 ¥ 14 0100001 + 10 0010000
5

+ 0000002 + 8 0000010 ¥ 4 1000000 ¥ 0000000
z375 = 0200100 ¥ 0001100 T 2 0110010 T 0020001 ¥ 2 1000110 T 3 0100020 ¥ 2 1200001 T 2 0300000

+ 3 1901001 + O 0100101 ¥ 2 2000011 T 4 1110000 ¥ © 0010011 ¥ © 0101000 T 3 0000021 + 4 2000100
+ 6 1100002 T 8 0010100 T © 0000102 * 16 1100010 ¥ 2 3000001 ¥ 11 0000110 T 3 1000003 + 10 0200001
+ 14 1510000 * 11 2100000 * 20 0001001 ¥ 18 0110000 * 22 1000011 * 25 1000100 T 16 0100002 ¥ 16 2000001
+ 0000003 ¥ 26 0100010 T 30 0010001 ¥ 24 1100000 T 19 0000011 * 22 0000100 T 20 1000001 * 11 100000
+ 0000001

212325 = 1010100 ¥ 0001100 T 2100010 T 2010001 ¥ 2 0110010 ¥ 2 1200001 T 3 1000110 ¥ 0300000
+ 2 5020000 + 4 1001001 T 3100000 T 2 0100020 ¥ 4 2000011 T O 0100101 T 7 0010011 + © 1110000
+ 7 1100002+ © 0101000 ¥ 3 0000021 T O 0000102 ¥ © 2000100 ¥ 10 0010100 ¥ 18 1100010 * 4 3000001
+ 12 4000110 * 18 1010001 4 1000003 ¥ 13 2100000 ¥ 10 0200001 + 20 0001001 * 23 1000011 * 21 o110000
+ 15 4100002 27 1000100 * 27 0100010 ¥ 19 2000001 + 30 0010001 ¥ 4 0000003 T 25 1100000 ¥ 19 0000011
+ 19 4000100 ¥ 20 1000001 T 10 0100000 * 5 0000001

222325 = 0110100 ¥ 0020010 T 1000200 T 1200010 ¥ 0300001 ¥ 2 1001010 T 3 0100110 T 3 1110001
+ 0101001 ¥ 2000020 ¥ 2 1020000 T 3 0010020 ¥ 3 2000101 T © 0010101 T 10 1100011 + 4 0200002
+ 2 5200000 ¥ 4 2001000 7 0000030 T O 0210000 ¥ 7 0000111 T 7 0011000 T 3000002 ¥ 13 1100100
+ 7 1910002+ © 0000200 ¥ 12 0200010 * 9 0001002 * 3 3000010 T 18 1010010 + 9 1000012 * 21 oo01010
+ 19 5100001 * 16 1000020 * 32 0110001 ¥ © 0100003 F 39 1000101 * 0000004 ¥ 4000000 T 30 0100011
+ 12 5010000 * 20 1200000 * 13 0020000 ¥ 17 2000002 * 38 1001000 ¥ 31 0010002 + 33 2000010 * 39 0100100
+ 17 4000012 + 9 3000000 T 93 0010010 ¥ 70 1100001 * 20 0000020 ¥ 41 1010000 ¥ 21 0200000 * 92 000101
+ 34 1000002 T 46 001000 T 56 1000010 t 46 0100001 + 12 000002 T 17 2000000 T 30 0010000 + 21 0000010
+ 10 1000000 ¥ 0000000

375 = 0020100 ¥ 1001100 T 0100200 T 2 1110010 ¥ 2 0101010 T 2 2000110 T 2 1020001 ¥ 2200001

+ 4 go10110 4 1100020 7 3 0000120 T 3 2001001 ¥ 3 0210001 T 3 0011001 ¥ 10 1100101 T 4 2110000
+ 2 3000011 + 4 0000201 ¥ 2 1300000 T © 0120000 ¥ © 0200011 * 12 1101000 * 12 1010011 * 4 3000100
+ 10 4200100 * 9 2100002 F 13 0001011 * 18 1010100 ¥ 9 1000021 T 14 0110002 ¥ 23 2100010 T 16 0001100
+ 37 4110010 ¥ 2 4000001 T 17 1000102 ¥ 32 1200001 * 38 1000110 * 22 2010001 + © 2000003 T 14 0100012
+ 26 5100020 * 12 0010003 * 24 0020001 * 62 1001001 T 10 0300000 ¥ 14 3100000 * 46 2000011 * 58 g100101
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5 0000013 * 90 1110000 ¥ 55 2000100 ¥ 92 0101000 T 29 3000001 * 72 0010011 T 78 0010100 + 24 0000021

70 1100002 T 127 1100010 * 48 0000102 T 90 0200001 + 118 1010001 T 72 2100000 + 74 0000110 T 124 9001001

104 5110000 * 26 1000003 * 126 1000011 * 75 100002 + 130 1000100 T 118 4100010 + 15 0000003

+ o+ o+ o+

78 000001 T 126 go10001 + 68 0000011 + 92 1100000 + 71 0000100 ¥ 62 1000001 T 30 0100000 * 12 0000001

212425 1001100 ¥ 0100200 T 1110010 * 2 0101010 ¥ 2200001 T 1020001 T 2000110 * 3 0010110

+

2001001 ¥ 3 1100020 ¥ 2 0210001 T 4 0011001 ¥ 2 0000120 ¥ 7 1100101 T 4 0000201 ¥ O 0200011

+

2 5110000 7 3000011 T 7 1010011 ¥ O 2100002 ¥ 2 1300000 T 4 0120000 ¥ 8 1101000 ¥ 3000100

+

8 0200100 T 2 ooor011 ¥ 11 1010100 ¥ 12 goo1100 T 6 1000021 + 10 0110002 T 10 1000102 ¥ 13 2100010

2000001 + 25 0110010 T 22 1200001 + 11 2010001 * 2000003 + 7 0300000 ¥ 9 0100012 * 24 1000110
15 4020001 T 37 1001001 + 17 0100020 * 38 0100101 ¥ © 0010003 T 3 0000013 T 29 2000011 + 7 3100000
33 1110000

4
+

28 5000100 T 43 0010011 t 15 3000001 * 34 0101000 ¥ 14 0000021 + 40 1100002 * 47 o010100
+ 63 1010001 T 37 2100000 ¥ 06 0001001 * 14 1000003
+

n
73 1100010 T 37 0200001 ¥ 26 go00102 T 42 000110
+ 38 2000001 99 0100010 T 39 0010001 t 42 1100000

65 1000011 T 96 0110000 * 37 0100002 ¥ 65 1000100

+ o+ o+ o+ o+ o+

8 0000003 T 31 0000011 ¥ 29 goo0100 T 27 1000001 ¥ 12 0100000 T O 0000001

222425 0101100 ¥ 0010200 ¥ 0210010 T 2 oo11010 ¥ 3 1100120 T 2 0120000 ¥ 2 0000210 ¥ 2 0200020

+

0030000 ¥ 2 1010020 T 4 0001020 ¥ 1300001 ¥ 2 1000030 T 0400000 T 4 1101001 ¥ O 1010101
4 1210000 O 0200101 T 7 0001101 + O 2100011 * 3 2010002 * 13 0110011 + © 0201000 T © 1011000
5 0002000 * 8 2100100 T 12 1000111 + 5 0020002 T 19 0110100 ¥ 8 1200002 F 22 1200010 * 9 0100021
8 2010010 T 14 1001002 * 14 020010 * 8 2000012 T 15 0100102 + 12 1000200 T 34 1001010 + 7 3100001
15 5000020 T 4 3010000 ¥ 11 0300001 * 16 0010012 ¥ 13 1100003 * O oo000z2 T 2 0000103 t 44 1110001
34 4100110 * 49 0101001 t 4 1000004 T 20 2200000 T 29 010020 + 36 2000101 T ©3 go10101 + 90 1100011
35 9210000 ¥ 16 1020000 * 34 2001000 T 11 3000002 ¥ 8 0000030 + 52 0000111 T 92 011000 T D7 1010002
97 1100100 T 35 0200002 ¥ 22 3000010 T 64 0001002 ¥ 63 0200010 T 36 1000012 ¥ 103 1010010 * 95 2100001

5 4000000 T 37 0000200 ¥ 108 gg01010 + 30 0100003 T 70 1000020 + 130 0110001 + 163 1000101

+ o+ 4+ o+ o+ o+ o+ o+

73 1200000 T 134 100011 47 2010000 T 61 2000002 * 91 0020000 T 133 1001000 ¥ 100 2000010

+

101 g010002 + 128 4100100 * 158 0010010 + 5 0000004 T 185 1100001 + 22 3000000 + 93 1010000

+

47 4000012 * 92 0000020 * 122 4000101 70 1000002 * 50 9200000 + 98 0001000 T 108 1000010

+

79 9100001 T 28 2000000 + 46 0010000 T 18 0000002 ¥ 28 goo0o10 * 12 1000000 ¥ 0000000

232425 0011100 ¥ 1100200 T 0120010 T 0030001 ¥ 2 1101010 ¥ 3 1010110 T 0000300 T 2 0200110

2 1210001 * 4 001110 T 3 0201001 t 4 1011000 + 2 2100020 ¥ O 0110020 T 3 0002001 T 2300000

S 2100101 F O 2010011 T O 1000120 ¥ 12 0110100 + 4 1120000 ¥ 3 0100030 T 8 0020011 T © 2101000

8 2010100 T 8 1000201 ¥ 11 1200011 * 3 0310000 ¥ 4 0300002 ¥ 20 1001011 T 19 0100111 ¥ 12 4111000

18 1200100 T 3 3100002 ¥ 8 2000021 11 0300010 ¥ 19 1110002 * 20 g101002 T 16 010021 + 13 0020100

+ o+ o+ o+ o+

4 000031 T 26 1001100 ¥ 16 2000102 F 19 0100200 T 8 3100010 * 49 1110010 T 49 0101010 ¥ 26 go10102
35 1100012 ¥ 11 0200003 * 4 3000003 * 31 2200001 T 93 0210001 + 35 2000110 T 7 3010001 * 27 1020001

60 go10110 T 20 1010003 + 94 2001001 T 4 4100000 ¥ 8L 0011001 T 20 0000112 ¥ 23 0001003 T 18 1000013

81 0200011 T 36 3000100 ¥ 140 goo1011 T 9 0100004 t 84 1000021 * 52 0120000 + 117 1101000

"
"
64 1100020 T 142 1100101 + 34 0000120 T 30 3000011 + 138 1010011 * 53 0000201 + 26 1300000 T 94 2100002
44 5110000 +

n

87 0200100 T 147 1010100 * 15 4000001 + 131 001100 ¥ 147 110002 172 2100010 T 260 4110010

154 1000102 * 118 4100012 0000005 T 204 1200001 + 48 2000003 T 79 0010003 ¥ 34 0000013

135 S010001 * 242 1900110 * 144 g020001 * 147 0100020 T 69 3100000 * 361 1001001 T 261 1110000

+ o+ o+ o+ 4+ o+ o+ o+

230 2000011 T 229 2000100 ¥ 322 g1p0101 T 357 010011 + 48 0300000 T 235 101000 + 313 1100002

102 3000001 *+ 331 go10100 * 103 oo0c021 + 491 1100010 T 195 000102 + 404 1010001 T 266 go00110

215 4200001 T 409 001001 + 92 1000003 T 376 1000011 ¥ 201 g100002 T 208 2100000 + 304 g110000

351 1000100 T 36 0000003 + 182 2000001 T 300 4100010 ¥ 289 0010001 T 140 9000011 + 190 1100000

+ o+ o+ o+

133 5000100 + 107 1000001 * 46 0100000 + 16 0000001
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2
2425 = 0002100 ¥ 0110200 ¥ 2 0111010 T 2 0020110 ¥ 1000300 T 2 1200110 T 0220001 + 4 1001110

+ 4 5100210 * 3 0021001 T 0300020 T 2 0130000 ¥ 4 1110020 7 3 1201001 T © 0101020 + 3 1002001
+ 10 1310101+ 3 2000120 7 7 0010120 T 3 0300101 + 2 1310000 T © 1020011 T 12 0101101 ¥ 6 2200011
+ 4 301000 T 4 2000200 T 6 1100030 * 10 1111000 ¥ 8 0102000 ¥ 12 0010201 T 16 0210011 + 11 2001011
+ 10 1020100 T 4 0000130 t 23 go11011 + 9 2110002 F 8 1300002 T 36 1100111 + 10 2200100 ¥ 16 0120002
+ 14 4000211 t 2% g210100 7 14 2001100 * 22 1300010 T 16 0200021 T 3 3000021 ¥ 10 ga00001 T 24 1010021
+ 35 1301002 ¥ 7 3000102 T 24 2110010 ¥ 12 2020001 * 30 go11100 ¥ 36 1100200 T 28 0200102 * 40 1010102
+ 28 4001021 t 41 0120010 * 12 0000300 ¥ 83 1101010 T 18 0030001 T 39 oo01102 + 14 3000110 T 38 2100012
+ 90 1010110 + 13 1000031 4000003 T 12 3200001 + 62 0200110 T 87 0001110 ¥ 06 0110012 T 22 3001001
+ 33 1200003 * 19 2010003 * 80 1210001 + 58 1000112 * 80 0201001 + 68 2100020 + 28 2300000 * 34 0100022
+ 114 1511001 + 22 0020003 T 98 1001003 t 120 4110020 T 30 2000013 + 150 2100101 * 16 3110000 ¥ 82 g002001
+ 98 1500120 * 246 g110101 T 49 0310000 ¥ 91 0100103 T 10 4000011 + 148 1000201 T 128 010011
+ 66 1150000 T 230 1200011 + 116 5101000 + 51 0010013 * 13 s000100 T 174 o111000 T 13 0000023
+ 53 4100030 ¥ 196 0020011 T 74 3100002 F 362 1001011 T 237 1200100 * 134 2010100 ¥ 140 000021
+ 324 1310002+ 135 3100010 * 158 020100 T 68 0300002 T 36 1100004 + 296 g100111 t 226 go10021
+ 246 5000102 328 1001100 T 204 5100200 * 92 0000031 T 298 101002 + 374 oo10102 * 4 s000001
+ 23 4000106 + 124 0300010 T 58 3000003 + 466 1100012 T 570 1110010 + 96 3010001 T 386 2000110
+ 138 4200003 + 901 g101010 * 324 2200001 + 974 0010110 * 274 1020001 T 489 0210001 + 576 1100020
+ 44 4100000 * 940 2001001 T 720 011001 + 277 3000011 T 1202 1100101 + 8 1000005 T 246 1010003
+ 236 5000112 + 187 1300000 * 250 001003 + 271 0000120 ¥ 354 2110000 T 194 1000013 + 405 go00201
+ 366 5120000 + 1096 1010011 + 689 5100002 + 804 1101000 ¥ 610 g200011 T 1031 001011 + 538 g200100
+ 571 1000021 T 270 3000100 * 974 1010100 + 1007 110002 + 1067 5100010 + 100 400001 + 86 0100004
+ 810 4001100 + 1003 1000102 + 12 000005 + 1516 9110010 ¥ 762 2010001 T 778 020001 + 1347 1000110
+ 712 4100012 + 1082 1500001 + 1872 1501001 + 752 0100020 ¥ 212 4300000 T 1574 9100101 + 283 2000003
+ 334 3100000 ¥ 1116 5000011 * 446 go10003 T 1182 1330000 + 176 go00013 T 991 2000100 + 1012 4191000
+ 1660 410011 + 442 ooo0021 T 1383 go10100 + 1356 1100002 + 1948 1100010 * 794 000102 + 1002 gog0110
+ 394 5000001 + 779 0200001 t 1494 1010001 * 1461 go01001 + 690 ;100000 T 348 1000003 + 1263 1900011
+ 990 5110000 + 031 0100002 * 1096 1400100 * 890 9100010 * 522 2000001 + 808 go10001 + 492 1100000
+ 101 5000003 + 368 gooo011 T 332 4000100 + 246 1000001 T 98 0100000 + 32 0000001

leé = 1000200 ¥ 1001010 T 2 0100110 * 2000020 ¥ 1110001 ¥ 2 0101001 T 2 0010020 T 2000101
+ 1020000 ¥ 4 010101 T © 1100011t 3000002 ¥ 2200000 ¥ 2001000 ¥ 0000030 T © 0000111
+ 2 0210000 ¥ 4 0011000 ¥ 3 0200002 T 8 1100100 ¥ 4 1010002 ¥ © 0001002 T 7 1000012 ¥ O 0000200
+ 7 0200010 ¥ 3000010 ¥ 10 1010010 T 4 0100003 * 0000004 T 14 0001010 T 12 1000020 * 10 2100001
+ 20 4110001 ¥ 25 1000101 T 4000000 T 12 1200000 ¥ 26 0100011 T © 2010000 ¥ 8 0020000 T 12 2000002
+ 21 4010002 + 22 1001000 * 20 2000010 * 27 0100100 ¥ 13 0000012 T 36 oo10010 + © 3000000 T 46 1100001
+ 16 4000020 * 26 1010000 * 19 0200000 ¥ 35 0000101 T 25 1000002 * 29 0001000 + 38 1000010 * 31 o100001
+ 10 4000002 ¥ 12 2000000 * 19 0010000 ¥ 14 0000010 * 8 1000000 ¥ 0000000

Z2Z§ = 0100200 ¥ 0101010 T 2 0010110 T 2 1100020 ¥ 0210001 T 2 oo11001 * 4 1100101 ¥ 3 0000120
+ 2 120000 T 4 1010011 t 3 0000200 + 4 0200011 T 1300000 T 8 0001011 t 3 2100002 + © 1000021
+ 4 1301000 7 0110002 7 10 1000102 ¥ 3 2000003 ¥ © 1010100 T 6 0200100 ¥ 8 0001100 ¥ 7 2100010
+ 19 110010 ¥ 10 0100012 * 16 1200001 ¥ 6 0300000 T 7 0010003 T © 2010001 + 10 0020001
+ 20 1500110 ¥ 18 0100020 * 30 1001001 ¥ 4 3100000 T 4 0000013 T 36 0100101 ¥ 22 2000011 T 44 010011
+ 24 1310000 + 30 0101000 * 25 2000100 * 42 1100002 * 18 0000021 t 34 0000102 + 42 go10100 * 18 1000003
+ 73 1100010 * 48 000110 * 12 3000001 + 64 1010001 T 38 2100000 ¥ 38 0200001 * 77 0001001 + 81 1000011
+ 52 4100002 * 00 0110000 * 80 1000100 ¥ 46 2000001 * 77 0100010 ¥ 82 0010001 + 11 0000003 * 48 000011
+ 58 1100000 * 47 0000100 * 42 1000001 t 22 0100000 T 8 0000001
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7325 = 0010200 ¥ 0011010 T 2 1100110 T 0200020 ¥ 0120001 * 0030000 T 2 1010020 T 2 1101001

2 000210 ¥ 4 1010101 T 3 0001020 ¥ 3 0200101 T O 0001101 T 2 1210000 ¥ 4 1011000 T 2 1000030

3 0201000 * 4 2100011 T 10 0110011 + 12 1000111 T 3 2010002 ¥ © 1200002 + 3 0002000 T © 2100100

4 0020002 ¥ 14 110100 T 13 1001002 9 0100021 + 9 2000012 T 16 1200010 T 7 2010010 T 12 0020010
14 4100102 T 10 1000200 * 29 1001010 ¥ 17 0010012 + © 0000022 T 8 0300001 T 3T 0100110 ¥ 14 1100003
6 3100001 T 15 2000020 * 4 3010000 7 30 0010020 ¥ 38 1110001 T 42 0101001 T 36 2000101 + 10 0000030

16 5200000 T 30 0210000 ¥ 14 1020000 T 61 010101 + 12 3000002 T 12 0000103 ¥ 32 2001000 T 92 1100011

+ o+ 4+ o+ o+ o+ o+

35 200002 * 48 0011000 ¥ 94 1100100 T 64 0200010 T 62 1010002 ¥ 23 3000010 T O 1000004 + 98 0000111

72 4001002 T 108 1010010 + 102 5100001 + 69 1000012 * 38 0100003 T 39 0000200 + O 4000000 T 116 go01010

83 1000020 T 161 4110001 + 79 1200000 T 191 1000101 + 73 2000002 T 92 2010000 ¥ 96 0020000 T 164 9100011
130 5010002 * 7 0000004 ¥ 192 1001000 T 149 100100 T 123 2000010 * 66 0000012 + 196 go10010
28 3000000 T 236 1100001 + 69 0000020 T 167 0000101 + 63 0200000 ¥ 120 1910000 + 100 1400002

133 001000 T 153 1000010 * 116 0100001 + 40 2000000 * 71 0010000 T 28 000002 T 45 0000010

+ o+ 4+ o+ o+ o+

19 1000000 + 2 0000000

2
2425 = 0001200 ¥ 0002010 T 2 0110110 T 0020020 ¥ 2 0111001 T 2 1000210 T 3 0020101 ¥ 1200020

+

1001020 ¥ 0220000 ¥ 3 1200101 T 3 0021000 ¥ O 1001101 T 4 0100120 T 2 0300011 ¥ © 0100201
1110011 + 12 g101011 T 3 1201000 ¥ 3 2200002 + 3 1002000 T 2000030 T 3 0010030 + 3 1020002
2000111 ¥ 4 0300100 * 12 1110100 T 16 010111 + 9 1020010 T 7 2001002 ¥ 16 1100021 + 14 0101100

2000200 ¥ 0000040 ¥ 9 0210002 ¥ 14 0011002 ¥ 15 010200 ¥ 9 2200010 T 11 0000121 + 26 1100102

= o o 00 W

1 5000202 * 16 0200012 + 23 0210010 T 3 3000012 ¥ 24 1010012 * 15 2001010 T 16 1300001 + 14 2100003

oo11010 + 18 2110001 * 56 1100110 ¥ 29 0200020 T © 2020000 ¥ 32 0120001 + 72 1101001 T © 3200000
29 goo1012 ¥ 24 000210 T O 0400000 * 61 0200101 + 44 1210000 T O 3000020 T 10 0030000

42 1010020 * 25 0110003 * 14 3000101 * 17 1000022 T 88 1010101 + 30 0001020 T 91 001101 + 92 2100011

+ o+ o+ o+ o+

28 1000103 T 13 3001000 ¥ 7 2000004 T 166 0110011 * 27 1000030 * 97 1200002 T 3 4000002 ¥ 66 1011000

+ o+ 4+ o+ o+ o+ + o+
w
o~

154 1000111 + 33 2010002 * 22 0100013 T 93 2100100 ¥ 98 0100021 T 47 0201000 ¥ 67 0020002 T 20 0002000

7 4000010 T 171 1001002 + 161 0110100 T 14 010004 + 163 0100102 T 101 2000012 + 104 1000200

173 1300010 * 94 2010010 ¥ 118 0020010 ¥ 172 go10012 * 283 1001010 + 74 3100001 T 339 1110001

6 0000014 T 91 0000022 + 125 2000020 T 71 0300001 + 248 g100110 T 134 1100003+ 5000000

87 4000103 T 326 101001 + 208 g010020 + 120 5200000 + 94 0000030 T 34 3010000 + 280 L000101
433 go10101 * 990 1100011 202 4200002 + 81 3000002 T 360 1010002
213 5001000 * 291 011000 T 926 1100100 320 4000111

+ + + 187 4510000 t+
+ + + + +
196 5000200 ¥ 552 1010010 T 322 1000012 * 308 0200010 T 471 2100001 F 24 4000000 T 945 goo1010
+ + + + +
+ + + +

102 1020000

134 3000010 379 0001002+ 37 1000004

300 1200000 + 218 0020000

158 0100003 708 0110001 344 1000020 762 1000101

594 0100011

507 4100100 T 190 000012 + 616 go10010 T 682 1100001 + 193 go00020 T 440 000101 + 314 1010000

206 2010000

+ o+ 4+ o+ o+ o+ o+ + o+

531 1001000 266 2000002 400 2000010 25 OOOOOO4+ 428 0010002+ 71 3000000

+

+

236 1000002 T 166 4200000 + 332 gp01000 T 348 1000010 + 241 0100001 T 81 2000000 * 91 0000002

+

133 5010000 ¥ 78 0000010 T 29 1000000 ¥ 3 0000000

Zs = 0000300 ¥ 2 0001110 T 0002001 T 0110020 ¥ 3 1000120 T 3 0110101 * 2 0020011 * 2 0111000

2 0100030 ¥ 3 1000201 T 4 0020100 * 2 1200011 + 6 1001011 * 10 100111 ¥ 4 1110002 0300002
3 000021 * 8 0101002 T 9 0010021 + 4 1200100 7 © 1001100 T 12 1110010 ¥ 3 0300010 T © 2000102

12 4010102 T 8 0100200 ¥ © 1020001 T 18 0101010 ¥ © 2200001 T 18 1100012 ¥ 4 0000031 + © 0200003

+ o+ o+ o+

14 go00112 T 3000003 ¥ 9 2000110 ¥ 27 oo10110 T 14 2001001 + 30 1100020 T 18 0210001 + 30 go11001
24 4000120 * 60 1100101 + 10 1010003 ¥ 8 3000011 * 8 1300000 + 30 0000201 T 9 2110000 + 18 0120000
43 1101000 * 42 0200011 * 14 0001003 * 62 1010011 T 11 3000100 ¥ 42 2100002 T 13 1000013 + 42 0200100

7 0100004 T 80 9001011 + 96 1000021 T 58 1010100 ¥ 63 0001100 ¥ 78 0110002 * 72 2100010 T 134 0110010

+ o+ o+ o+

96 1000102 T 3 4000001 + 97 2010001 T 138 1000110 + 84 0100012 T 30 2000003 + 105 1200001 * 101 100020
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0000005 + 72 0020001 T 198 1001001 + 28 0300000 T 204 9100101 + 28 3100000 * 134 1110000 * 58 0010003
138 5000011 * 30 0000013 + 239 0010011 t 84 0000021 T 139 0101000 ¥ 216 1100002 T 132 2000100

58 3000001 * 204 go10100 + 324 1100010 T 190 9200001 ¥ 196 go00102 T 270 1010001 + 198 go00110
140 5100000 T 304 go01001 + 77 1000003 + 216 0110000 + 300 1000011 + 174 100002 T 270 1000100

34 0000003 T 246 100010 T 144 2000001 t 246 go10001 + 162 1300000 T 132 000011 T 128 4000100

+ o+ 4+ o+ 4+ o+

102 1000001 + 47 0100000 * 17 0000001
iz = 2000010 ¥ 0010010 ¥ 2 1100001 T 0200000 T 0000020 ¥ 2 0000101 T 3 1000002 T 2 1010000
3 001000 ¥ O 1000010 T © 0100001 ¥ 3 2000000 ¥ 3 0000002 T O 0010000 ¥ © 0000010 T 3 1000000 ¥ 0000000
212226 = 1100010 ¥ 0200001 T 1010001 T 0000110 ¥ 2 0001001 + 3 1000011 T 2100000 T 3 0100002
3 0110000 ¥ 4 1000100 T 4 2000001+ 0000003 T © 0100010 ¥ 8 0010001 + 8 1100000 T 7 0000011
+ 8 5000100 + 10 1000001 * © 0100000 * 4 0000001
2526 = 0200010 ¥ 0001010 T 2 0110001 T 0020000 ¥ 1000020 * 2 1000101 T 4 0100011 ¥ 2000002

+ 2 1200000 T 3 o010002 * 3 1001000 ¥ 5 0100100 ¥ 3 2000010 T 7 oo10010 ¥ 12 1100001 ¥ 3000000

+ 3 000012 ¥ 4 0000020 ¥ 11 0000101 T 3 0200000 ¥ 9 1000002 T 8 1010000 ¥ 11 go01000 * 16 1000010
+ 6 2000000 ¥ 16 0100001 * 12 0010000 ¥ © 0000002 ¥ 11 0000010 T © 1000000 ¥ 0000000

212326 = 1010010 ¥ 0001010 T 1000020 T 2100001 ¥ 2 0110001 ¥ 3 1000101 T 2010000 T 2 2000002
+ 2 1500000 * 3 0100011 ¥ 2 0020000 T 4 1001000 + 5 2000010 ¥ O 0100100 T 4 0010002 + 8 0010010
+ 13 1100001 * 2 0000012 T 4 0000020 ¥ 10 go00101 + 2 3000000 T O 0200000 + 10 1010000 ¥ 9 1000002
+ 12 4001000 ¥ 16 1000010 ¥ 7 2000000 ¥ 15 0100001 ¥ 11 0010000 ¥ 5 0000002 ¥ 9 0000010 T O 1000000
+ 0000000

22326 = 0110010 ¥ 1000110 T 0020001 T 0100020 ¥ 1200001 ¥ 2 1001001 T 0300000 ¥ 3 1110000
+ 3 100101 T 4 0101000 2 2000011 + 4 0010011 T O 1100002 T 2 0000021 t 3 2000100 + © 0010100
+ 12 1300010 ¥ 4 0000102 T 2 3000001 T 8 0000110 ¥ 3 1000003 T 8 0200001 ¥ 13 1010001 T 10 2100000
+ 16 4001001 ¥ 17 0110000 * 19 1000011 ¥ 23 1000100 * 14 0100002 ¥ 17 2000001 T 24 0100010 ¥ 4 0000003
+ 29 4010001 ¥ 23 1100000 T 19 0000011 * 21 go00100 T 22 1000001 ¥ 12 0100000 T 6 0000001

7325 = 0020010 ¥ 1001010 T 0100110 T 2000020 ¥ 2 1110001 * 2 0101001 T 0010020 T 2 2000101

+ 2200000 ¥ 4 0010101 + 2 1020000 T © 1100011 ¥ 3 2001000 ¥ 3 0210000 T 3 0200002 ¥ 3000002
+ 5 o011000 0000030 + 4 0000111 T 10 1100100 + © 1010002 ¥ © 0001002 T 3 3000010 + 7 1000012
+ 7 9200010 + 4 0000200 7 14 1010010 * 15 0001010 ¥ 16 2100001 T 4 0100003t 4000000 T 12 1000020
+ 25 4110000 T 11 2010000 * 31 1000101 ¥ 16 1200000 + 28 100011 * 16 2000002 T 13 0020000 * 33 1001000
+ 31 000010 T 26 go10002 ' 000000s + 33 0100100 ¥ 10 3000000 ¥ 14 0000012 T 46 0010010 + 19 0000020
+ 64 1300001 * 46 go00101 T 20 0200000 ¥ 33 1000002 T 40 1010000 ¥ 44 0001000 T 35 1000010 * 45 0100001
+ 13 4000002 ¥ 19 2000000 * 30 0010000 ¥ 23 000010 T 11 1000000 ¥ 2 0000000

212426 = 1001010 ¥ 0100110 T 1110001 T 2 0101001 ¥ 2200000 T 0010020 T 2000101 ¥ 1020000
+ 3 oor0101 + 2001000 * 4 1100011 T 2 0210000 ¥ 2 0200002 T 4 0011000 T 3 0000111 + 3 1010002
+ 7 1100100 ¥ 3000010 ¥ 2 0001002 T 3 1000012 ¥ © 0200010 ¥ 4 0000200 T 8 1010010 ¥ 10 go01010
+ 8 2100001+ 2 0100003 T 7 1000020 * 17 0110001 + 18 1000101 T 7 2000002 + 10 1200000 ¥ 3 2010000
+ 17 4100011 + 13 0010002 ¥ 7 0020000 ¥ 20 1001000 ¥ 13 2000010 * 21 100100 * 27 0010010 T © 0000012
+ 4 5000000 T 8 0000020 * 33 1100001 + 23 0000101 * 12 0200000 ¥ 12 1000002 T 19 1010000 + 21 0001000
+ 24 1500010 * 18 0100001 T 6 2000000 ¥ 4 0000002 ¥ 12 0010000 T © 0000010 ¥ 3 1000000

Z224Z6 = 0101010 ¥ 0010110 T 0210001 T 1100020 ¥ 2 0011001 * 3 1100101 T 2 0120000 ¥ 0000120
+ 3 0200011 ¥ 3 1010011 ¥ 2 0000201 T 1300000 ¥ O 0001011 T 3 1000021 T 2 2100002 ¥ 4 1101000
+ 6 0110002+ © 1000102 F O 1010100 T O 0200100 * 7 0001100 T 2 2000003 ¥ © 2100010 + 15 0110010
+ 6 0100012 + 14 1200001 T O 2010001 * 4 0010003 * O 0300000 T 9 0020001 + 14 1000110 ¥ 11 0100020
+ 24 1501001 t 2 0000013 T 27 0100101 * 3 3100000 + 19 2000011 T 30 0010011 + 29 1100002
+ 22 1310000 ¥ 10 9000021 * 19 2000100 ¥ 25 0101000 * 20 goo0102 * 35 0010100 + 95 1100010 * 33 oo00110
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+ o+ o+ o+ o+ o+ o+ o+ + o+ 4+ o+ o+ o+ o+ o+

+ + o+ o+ o+ + o+ o+ o+ o+ o+ o+

+

+

9 3000001 T 10 1000003 + 48 1010001 T 29 2100000 ¥ 30 0200001 T 55 0001001 ¥ 52 1000011 T 48 0110000
56 1000100 * 31 0100002 * 31 2000001 * 33 0100010 * 53 0010001 + 39 1100000 T © 0000003 + 27 0000011
28 4000100 * 24 1000001 * 11 0100000 + 4 0000001

0011010 ¥ 1100110 T 0200020 ¥ 0120001 * 1010020 ¥ 0030000 T 2 1101001 * 0000210
2 0200101 * 3 1010101 T 0001020 ¥ 4 0001101 + 3 2100011 T 2 1210000 T 1000030 * 3 0201000
2 010002 7 7 0110011 T 7 1000111 + 4 1011000 ¥ 3 0002000 T O 1200002 ¥ 2 2100100 T 12 0110100
4 020002 7 9 1001002 T 13 1200010 ¥ © 2000012 T 7 0300001 ¥ © 2010010 ¥ 9 0020010 T O 0100021
10 9100102 T 8 1000200 ¥ 23 1001010 T O 3100001 ¥ 10 0010012 * 22 p100110 T 10 2000020 * 32 1110001
9 1100003 T 27 2000101 + 20 go10020 * 34 0101001 + 4 0000022 + 3 3010000 T 46 0010101 + 15 2200000
9 3000002 T 13 1020000 ¥ © 0000103 * O 0000030 ¥ 66 1100011 + 25 0210000 T 26 0200002 + 3 1000004
26 5001000 * 42 0011000 ¥ 70 1100100 * 44 1010002 T 18 3000010 + 38 0000111 T 90 0200010 + 49 0001002
83 1010010 T 78 2100001 + 43 1000012 T 23 0100003 + 31 0000200 * 4 4000000 ¥ 85 0001010 ¥ 124 0110001
58 1000020 ¥ 135 1000101 T 112 g100011 + 63 1200000 ¥ O3 2000002 ¥ 84 010002 T 41 2010000 T 44 0020000
116 1001000 * 111 4100100 * 87 2000010 * 21 3000000 * 4 0000004 T 140 go10010 ¥ 165 1100001
85 1010000 T 41 000012 ¥ 43 0000020 T 109 4000101 + 03 1000002 T 47 0200000 ¥ 89 0001000 T 101 1000010
26 000000 T 73 0100001 * 44 0010000 * 18 0000002 T 26 0000010 * 12 1000000 T 0000000

0002010 ¥ 0110110 T 0020020 T 2 0111001 ¥ 1000210 ¥ 2 0020101 T 0220000 ¥ 1200020 ¥ 1001020
2 1200101 * 2 0100120 T 4 1001101 + 4 0100201 3 0021000 T © 1110011 + 2 0300011 T 8 0101011
3 1201000 7 3 2200002 T 3 1002000 ¥ 2000030 T 0010030 T 3 1020002 + 3 0300100 ¥ 10 1110100
4 5000111 * 10 go10111 * 7 1020010 ¥ 12 0101100 T 4 2000200 ¥ 0000040 ¥ 4 2001002 * 10 1100021
7 0210002 T 11 go11002 ¥ 18 1100102 F © 0000121 T 7 2200010 + 12 0010200 T 13 2001010 ¥ 19 6210010
12 4200012 T 8 0000202 t 3 3000012 + 15 2110001 + 26 011010 T 42 1100110 T 20 0200020 + 27 0120001
14 1300001 T 16 000210 ¥ 98 1101001 T 16 1010012 ¥ O 0400000 T 4 3000020 T 30 1010020 * 17 0001012
6 2020000 7 10 2100003 + 48 0200101 T 17 0110003 ¥ 12 1000022 ¥ 17 1000105 ¥ © 3200000 * 35 0001020
11 3000101 T 8 0030000 ¥ 68 1010101 T © 2000004 ¥ 68 oo01101 T 38 1210000 T 14 0100013 + 70 2100011
9 3001000 T 122 4110011 + 74 1200002 T 17 1000030 + 3 000002 * 90 1011000 ¥ 77 2100100 ¥ 8 0010004
41 5010002 * 108 1000111 + 7 000010 + ©7 0100021 * 38 0201000 + 43 0002000 T 49 0020002 T 123 1001002
129 5110100 * 113 g100102 * 72 2000012 * 138 1200010 + 83 1000200 * 74 2010010 + 117 go10012
95 4020010 T 214 1001010 * 00 3100001 T O 0000014 ¥ 5000000 T 265 1110001 ¥ 97 2000020 * 3% 0000022
ST 9300001 + 185 100110 T 96 2200000 * 148 0p10020 ¥ 28 3010000 ¥ 92 1100003 T 248 101001
ST 9000103 + 209 2000101 T 40 0000030 + 66 3000002 + 320 go10101 + 191 4210000 + 430 1100011
148 4500002 * 82 1020000 * 168 2001000 ¥ 260 1010002 + 224 go11000 + 103 3000010 * 400 1140100
224 g000111 T 259 go01002 T 141 gp00200 * 412 1010010 + 230 go00010 + 354 2100001 + 400ghis001010
26 1000004 T 227 1900012 ¥ 243 1000020 T 22 4000000 ¥ 917 0110001 T 108 100003 + 136 2010000
20 4000004 * 943 1000101 + 164 go20000 T 227 1200000 ¥ 397 1001000 T 416 9100011 + 362 g100100
192 5000002 + 295 2000010 * 298 4010002 * 57 3000000 + 430 go10010 + 480 1100001 * 132 go00012

138 5000020 * 299 goo0101 T 222 1910000 * 169 1000002 T 114 0200000 * 228 gpo1000 T 238 1000010

165 5100001 + 60 2000000 * 37 0000002 T 89 0010000 + 57 0000010 T 21 1000000 + 3 0000000
1000110 ¥ 0100020 T 1001001 * 2 0100101 ¥ 2000011 ¥ 3 010011 T 1110000 T 3 1100002
0101000 ¥ 2 0000021 T 2000100 T 4 0000102 ¥ 4 0010100 ¥ 7 1100010 T O 0200001 ¥ 3000001
7 0000110 T 2 1000003 ¥ 7 1010001 T 11 0001001 ¥ 3 2100000 ¥ 14 1000011 T 10 0110000 ¥ 10 4100002
15 1000100 T 10 2000001 + 18 0100010 T 20 9010001 + 16 1100000 T 3 0000003 ¥ 14 000011 * 14 0000100
15 1000001 T 8 0100000 + 4 0000001
0100110 ¥ 0010020 T 0101001 T 0000030 ¥ 2 0010101 + 0210000 T 3 1100011 T 2 0200002
2 011000 ¥ 2 1010002 T 4 1100100 ¥ 4 0000111 T 3 0000200 T O 1010010 + 4 0001002 * O 1000012

5 0200010 * 9 0001010 T 3 0100003 + 8 1000020 ¥ O 2100001 T 13 0110001+ 0000004 T 3 2010000
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+ 8 1500000 * 18 1000101 * 8 2000002 * O 0020000 ¥ 21 0100011 T 16 1001000 + 13 2000010 T 21 100100
+ 17 010002 ¥ 29 oo10010 T 39 1100001 t 12 0000012 * 14 0000020 * 33 0000101 T 4 3000000 ¥ 13 0200000
+ 22 1510000 ¥ 23 1000002 * 28 0001000 * 37 1000010 T 11 2000000 ¥ 32 0100001 + 10 0000002 * 21 010000
+ 16 4000010 8 1000000 0000000
7232526 = 0010110 ¥ 1100020 T 0011001 *  o0o0o0o120 ¥ 2 1100101 * 3 1010011 T 0120000 T 2 0000201
+ 2 0200011 ¥ 2 1101000 ¥ 4 0001011 T 2 2100002 ¥ 4 1000021 ¥ O 0110002 T 3 0200100 ¥ 4 1010100
+ 5 go01100 ¥ 7 1000102 ¥ O 2100010 T 12 110010 ¥ 3 2000003 T 14 1000110 ¥ 7 0100012 T O 2010001
+ 8 0020000 ¥ O 0010003 ¥ 11 1200001 T 22 1001001 + 18 2000011 T 4 0000013 + 12 0100020 T 4 0300000
+ 26 4100101 + 34 oo10011 T 3 3100000 ¥ 19 1110000 22 0101000 ¥ 34 1100002 ¥ 14 0000021 + 20 2000100
+ 27 4000102 + 16 1000003 * 35 0010100 ¥ 00 1100010 * 33 0200001 * 11 3000001 + 96 1010001 * 34 2100000
+ 40 4000110 * 05 0001001 T 99 0110000 * 73 1000011 T 72 1000100 T 46 0100002 + 45 2000001 * 12 000003
+ 71 5100010 * 77 0010001 T 46 0000011 + S7 1100000 T 45 0000100 * 43 1000001 T 21 0100000 ¥ 9 0000001
ZaZ526 = 0001110 ¥ 0002001 T 0110020 ¥ 1000120 ¥ 2 0110101 ¥ 2 0020011 T 2 0111000 T 0100030

+ 3 0020100 ¥ 2 1000201 T 2 1200011 T 0300002 ¥ 4 1001011 T 4 1110002 T 3 1200100 ¥ © 0100111
+ 5 1901100 ¥ 6 0101002 ¥ 2 2000021 T O 0010021 ¥ © 0100200 ¥ 10 1110010 T 3 0300010 ¥ 14 0101010
+ 6 1020001 + 3 2000102 7 © 2200000 T 2 0000031 ¥ 9 oo10102 ¥ 7 2000110 T 19 010110 ¥ 12 1100012
+ 8 oo00112 + 21 1100020 * 11 2001001 * 14 000120 ¥ 16 0210001 * 3000003 ¥ O 0200003 ¥ 25 go11001
+ 9 2110000 * 46 1100101 * 7 1010003 T 21 0000201 + 8 1300000 T 16 0120000 + 32 0200011 T 8 0001003
+ 8 1000013 + 37 1101000 T © 3000011 * 46 1010011 * 32 2100002 T 96 0001011 + 33 0200100 T 7 3000100
+ 4 5100004 t 48 1010100 T 37 2100010 ¥ 36 1000021 T 92 0001100 T 99 0110002 + 105 g110010 * 64 1000102
+ 55 4100012 + 3 4000001 T 21 2000003 * 86 1200001 + 101 1000110 * 45 2010001 + €0 0020001 + 69 0100020
+ 149 1501001 T 37 co10003 t 100 2000011+ 0000005 + 190 9100101 + 18 000013 T 23 0300000
+ 23 3100000 ¥ 110 1170000 T 168 010011 + 110 9191000 T 152 1100002 + 98 2000100 T 35 0000021
+ 45 3000001 * 193 go10100 T 239 1100010 ¥ 99 0000102 T 112 4200001 + 198 1010001 + 138 goo0110
+ 212 4001001 + O1 1000003 T 202 1000011 + 104 5100000 T 161 110000 + 187 1000100 ¥ 102 2000001
+ 113 100002 + 167 0100010 * 22 0000003 + 162 go10001 T 84 000011 + 109 1100000 T 78 0000100
+ 65 1500001 + 28 0100000 * 11 0000001

2575 = 0000210 ¥ 0001020 T 2 0001101 T 2 0110011 ¥ 1000030 T 0002000 T 0020002 T 4 1000111
+ 4 5100021+ 3 0110100 T 1200002 T 3 0020010 ¥ 3 1000200 ¥ 3 1001002 T 3 1200010 + 7 1001010
+ 6 100102 T 3 2000012 * 12 0100110 + 8 1110001 T 2 0300001 T 14 0101001 T 7 0010012 ¥ © 1100003
+ 4 000020 T 4 0000022 T 12 0010020 + O 0000103 T 3 1020000 T 9 2000101 T 23 go10101 t 3 2200000
+ 6 0000030 ¥ 7 2001000 ¥ 36 1100011 T 9 0210000 ¥ 30 go00111 T 16 0200002 + 3 1000004 T 16 0011000
+ 3 3000002 ¥ 34 1100100 7 24 1010002 ¥ © 3000010 ¥ 19 0000200 T 33 001002 ¥ 28 0200010 T 40 1010010
+ 54 4001010 ¥ 36 1000012 * 38 2100001 * 21 0100003 T 43 1000020 * 73 0110001 + 92 1000101 T 39 2000002
+ 2000000 + 36 1200000 T 19 2010000 * 25 0020000 ¥ 70 1001000 * 90 0100011 + 70 0010002 T 5 0000004
+ 79 5100100 * 42 0000012 * 1 2000010 * 105 go10010 T 44 0000020 * 14 3000000 * 130 1100001 + 66 1010000
+ 37 4200000 * 100 go00101 * 78 0001000 + 04 1000002 T 99 1000010 ¥ 26 2000000 T 7O 0100001 ¥ 45 0010000
+ 21 4000002 + 33 ooooo10 * 14 1000000 ¥ 2 0000000

ZlZé = 1000020 ¥ 1000101 T 2 0100011 * 2000002 ¥ 1001000 ¥ 2 0010002 T 2 0100100 T 2000010
+ 0000012 ¥ 4 0010010 ¥ © 1100001 ¥ 3 0000020 ¥ 3000000 ¥ 8 0000101 T 7 1000002 ¥ 3 0200000
+ 1010000 ¥ © 0001000 ¥ 12 1000010 ¥ 4 2000000 T 12 0100001 ¥ 9 0010000 ¥ © 0000002 T 8 0000010
+ 6 1000000 ¥ 0000000

2,28 = 0100020 + 0100101 T 2 0010011 T 0101000 ¥ 2 0000021 T 2 1100002 * 2 0010100 ¥ 3 0000102

+ 4 1100010+ 4 1010001 T O 0000110 * 2 1000003 + 4 0200001 T 8 0001001 ¥ 12 1000011 * 3 2100000
+ 7 9110000 + 10 0100002 * 12 1000100 ¥ 4 0000003 ¥ 9 2000001 T 16 9100010 + 19 0010001 T 16 0000011

+ 16 1100000 * 16 0000100 * 18 1000001 + 11 0100000 * © 0000001
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0010020 ¥ 0010101 ¥ 2 1100011 T 0200002 ¥ 0011000 ¥ 2 0000111 T 2 1010002 ¥ 2 1100100
3 001002 * 4 1010010 T 4 1000012 * 3 0100003 T 2 0000200 T 3 0200010 ¥ O 0001010 T 0000004
4 5100001 * 3 2010000 T © 1000020 ¥ 10 0110001 * © 1200000 * 14 1000101 + 8 2000002 T 4 0020000
16 4100011 T 13 1001000 * 13 2000010 ¥ 15 go10002 + 16 0100100 ¥ 26 010010 T 36 1100001 t 11 0000012
11 4000020 13 0200000 * 30 0o00101 + 4 3000000 ¥ 22 1010000 T 23 1000002 T 26 go01000 * 37 1000010
12 5000000 T 32 9100001 + 23 go10000 T 11 0000002 * 16 000010 T 92 1000000 * 0000000

0001020 ¥ 0001101 ¥ 2 0110011 T 0002000 ¥ 0020002 ¥ 2 1000111 T 2 0100021 ¥ 2 0110100

1200002 ¥ 3 0020010 T 2 1000200 ¥ 3 1001002 ¥ 3 1200010 T 2 0300001 ¥ 4 0100102 ¥ 2000012
5 1001010 * 8 1110001 T 8 0100110 ¥ 12 g101001 * O 0010012 T 4 1100003 + 3 2000020 T 0000022
7 0010020 T 3 0000103 ¥ 3 1020000 ¥ © 2000101 T 18 010101 + 3 2200000 * 3 0000030 ¥ 7 2001000
26 1100011 9 0210000 T 18 000111 + 13 0200002 T 1000002 ¥ 14 0011000 ¥ 2 3000002 T 28 1100100
18 1910002 T 3 3000010 * 13 0000200 23 0001002 ¥ 21 0200010 * 32 1010010 ¥ 42 co01010 T 21 1000012
30 2100001 ¥ 12 0100003 T 26 1000020 T 59 0110001 * 66 1000101 + 24 2000002 T 000000 T 31 1200000
15 2010000 T 23 0020000 ¥ 32 1001000 T 60 0100011 + 47 0010002 T 2 0000002 * 61 g100100 T 21 0000012
44 5000010 7 75 0010010 * 28 0000020 T 9 3000000 T 92 1100001 + 48 1010000 T 27 0200000 + €3 0000101
57 001000 T 37 1000002 ¥ 98 1000010 ¥ 17 2000000 T 45 0100001 * 26 0010000 T 2 0000002 ¥ 17 goooo10
6 1000000 T 0000000

0000120 ¥ 0000201 * 2 0001011 T 0110002 ¥ 2 0001100 T 2 1000021 * 3 0110010 ¥ 3 1000102
4 0100012 ¥ 2 0020001 T O 1000110 ¥ 2000003 ¥ 2 1200001 T © 0100020 ¥ © 1001001 * 12 0100101
3 010003 * 4 1110000 T © 2000011 * 2 0000013 T 16 0010011 * 0300000 + 10 0000021 T 8 0101000
6 2000100 T 16 1100002 ¥ 14 0010100 ¥ 16 0000102 ¥ 26 1100010 + 3 3000001 T 16 0200001 + 24 oo00110
10 1000003 T 24 1010001 * 36 0001001 t 14 2100000 * 28 0110000 T 43 1000011 T 30 0100002 * 40 1000100
45 4100010 T 26 2000001 * 48 0010001 T 8 0000003 T 36 1100000 + 34 0000011 T 33 0000100 + 31 1000001
16 4100000 T 8 0000001

0000030 ¥ 2 0000111 T 0001002 T 0000200 ¥ 3 1000012 * 3 0001010 T 2 0110001 ¥ 2 0100003 ¥ 0020000
3 1000020 * © 1000101 T 10 100011 + 3 2000002 0000004 T 9 0010002 ¥ 1200000 T 3 1001000
8 0100100 T © 2000010 ¥ 12 0010010 ¥ 9 0000012 T 18 1100001 + 11 0000020 T © 0200000 ¥ 21 go00101
18 1900002 T 3000000 ¥ 10 1010000 ¥ 17 0001000 T 25 1000010 + 25 0100001 T 10 0000002 + 9 2000000
16 5010000 T 18 000010 + 8 1000000 T 2 0000000

2000001 ¥ 0010001 ¥ 2 1100000 T 0000011 t 2 0000100 * 4 1000001 ¥ 3 0100000 T 3 0000001

1100001 0200000 T 1010000 T 0000101 ¥ 2 0001000 ¥ 1000002 ¥ 3 1000010 T 4 0100001
2 000002 ¥ 2 2000000 T 4 0010000 ¥ 4 0000010 T 3 1000000 T 0000000

0200001 ¥ 0001001 ¥ 2 0110000 T 1000011 ¥ 0100002 ¥ 2 1000100 T 0000003 T 4 0100010
2 000001 * 4 0010001 T © 1100000 ¥ 4 0000011 T O 0000100 T 7 1000001 ¥ 4 0100000 T 4 0000001

1010001 ¥ 0001001 ¥ 2100000 T 1000011 T 2 0110000 ¥ 0100002 T 3 1000100 T 3 2000001
3 0100010 ¥ O 0010001 T 3 0000011 ¥ © 1100000 T O 0000100 T © 1000001 + 4 0100000 T 2 0000001

0110001 ¥ 1000101 T 0020000 T 0100011 * 2000002 ¥ 1200000 T 0010002 ¥ 2 1001000
3 0100100 ¥ 2 2000010 T 0000012 ¥ 4 0010010 ¥ 7 1100001 T 2 0000020 ¥ 4 0200000 T O 0000101
S 1000002 ¥ 3000000 T © 1010000 ¥ 7 0001000 + 10 1000010 * S 2000000 ¥ 9 0100001 T 7 0010000
4 000002 ¥ © 0000010 T 4 1000000 ¥ 0000000

0020001 ¥ 1001001 ¥ 0100101 T 2 1110000 ¥ 2000011 T 0010011 T 2 0101000 ¥ 2 1100002
2 000100 ¥ 0000021 T 4 0010100 ¥ 0000102 ¥ © 1100010 ¥ 4 0200001 T 2 3000001 + 4 co00110

1000003 + 8 1010001 ¥ 7 2100000 * 8 0001001 + 11 0110000 T 10 1000011 + 14 1000100 ¥ © 0100002

0000003 + 12 2000001 * 14 0100010 ¥ 16 0010001 ¥ 11 0000011 * 16 1100000 * 12 oo00100 + 14 1000001
7 0100000 T O 0000001

1001001 ¥ 0100101 ¥ 1110000 T 0010011 * 2 0101000 ¥ 1100002 T 2000100 T 3 0010100
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0000102 + 4 1100010 ¥ 3 0200001 * 3 0000110 + 4 1010001 T © 0001001 T 4 1000011 + 3 2100000
7 0110000 T 3 0100002 ¥ 8 1000100 * 3 2000001 T 8 0100010 ¥ 8 0010001 * 7 1100000 T 3 0000011
5 0000100 * 3 1000001 T 2 0100000

0101001 ¥ 0010101 T 0210000 T 1100011 ¥ 2 0011000 ¥ 0200002 T 1010002 T 3 1100100

0000111 T 2 0000200 T 3 1010010 ¥ 0001002 ¥ 3 0200010 ¥ 1000012 T 0100003 ¥ O 0001010
3 2100001 * 3 1000020 T 8 0110001 ¥ 2 2010000 T © 1200000 T 8 1000101 ¥ 3 2000002 T 4 0020000
8 0100011 T 10 1001000 ¥ 7 2000010 ¥ 12 0100100 ¥ © 0010002 ¥ 14 0010010 T 18 1100001 + 3 co00012
5 000020 ¥ 12 0000101 T 2 3000000 ¥ 7 0200000 T 11 1010000 ¥ 7 1000002 ¥ 12 0001000 T 13 1000010
4 2000000 * 11 0100001 T 2 0000002 + 7 0010000 T 4 0000010 ¥ 2 1000000

0011001 ¥ 1100101 ¥ 0200011 T 0120000 ¥ 1010011 ¥ 2 1101000 T 0000201 T 3 1010100

0001011 ¥ 1000021 T 2100002 T 2 0110002 ¥ 2 0200100 T 4 0001100 ¥ 3 2100010 + 2 1000102
7 0110010 T 3 2010000 ¥ 7 1200001 ¥ 2 0100012 ¥ 2000003 ¥ O 0020001 T 3 0300000 T 7 1000110

0010003 ¥ 12 1001001 T 8 2000011 * 5 0100020 ¥ 0000013 ¥ 13 0100101 T 2 3100000 ¥ 14 0010011
13 1110000 T 5 0000021 ¥ 11 2000100 ¥ 14 1100002 ¥ 14 0101000 ¥ 20 0010100 T 31 1100010 ¥ 9 oo00102
18 4000110 T 6 3000001 ¥ 27 1010001 T O 1000003 ¥ 17 0200001 T 29 0001001 T 18 2100000 * 29 1000011
28 5110000 T 32 1000100 ¥ 19 2000001 ¥ 17 0100002 * 4 0000003 ¥ 30 0100010 T 30 010001 + 16 0000011
23 1100000 * 16 0000100 * 15 1000001 * 7 0100000 T 3 0000001

0002001 + 0110101 0020011 T 1000201 ¥ 1200011 * 0300002 T 2 0111000 ¥ 1001011
2 020100 ¥ 2 1200100 T 2 0100111 ¥ 2 0300010 T 2 1110002 T 2 0101002 ¥ 4 1001100 ¥ © 1110010

2000021 ¥ 0010021 + 4 0100200 7 8 0101010 * 4 1020000 * 2000102 F 3 0010102 ¥ 4 2000110
4 1100012 ¥ 3000003 T 0000031 * 4 2200001 + 10 0010110 T 2 0000112 ¥ 10 1100020

6 000120 T © 2001001 * 2 0200003 * 10 0210001 + © 2110000 ¥ 2 1010003 T 14 oo11001

24 1100101 * 6 1300000 T 2 0001003 ¥ 11 0120000 T 16 0200011 + 4 3000011 T 23 1101000
10 4000201 T 20 0200100 ¥ 3 1000013 T 22 1010011 * 24 goo1011 * 16 2100002 T 4 3000100 ¥ 0100004
28 1010100 T 29 go01100 ¥ 32 2100010 ¥ 16 1000021 T 26 9110002 ¥ 26 1000102 T 36 0110010 ¥ 10 2000003

22 4100012 * 14 0010003 * 3 4000001 + 47 1200001 T 50 1000110 ¥ 25 2010001 T 33 0100020 + 31 0020001
73 1001001 T 14 0300000 * 90 2000011 T 14 3100000 ¥ 60 1110000 ¥ 70 0100101 ¥ 0000005 + 7O 0010011
8 0000013 T 25 0000021 + 90 2000100 * 26 3000001 + 08 1100002 41 0000102 ¥ 96 0101000 T 74 0010100
114 1100010 T 24 1000003 * 92 0200001 T 92 1010001 + 00 0000110 T 92 ooo1001 ¥ Sl 2100000 ¥ 90 1000011
48 0100002 ¥ 72 9110000 T 81 1000100 * 12 0000003 + 70 0100010 + 48 2000001 T 68 0010001 T 46 1100000
37 oo00011 + 32 000100 T 30 1000001 T 12 0100000 + 7 0000001

1000101 ¥ 0100011 ¥ 1001000 T 2 0100100 ¥ 0010002 ¥ 2000010 T 3 0010010 T 0000012

0000020 ¥ 4 1100001 T O 0000101 T 2 0200000 ¥ 3 1000002 T 3 1010000 T 3 0001000 ¥ 7 1000010
7 0100001 T 2 0000002 ¥ 2 2000000 ¥ 2 0010000 T 4 0000010 ¥ 2 1000000

0100101 ¥ 0010011 ¥ 0000021 T 0101000 ¥ 1100002 ¥ 2 0010100 T 0000102 T 3 1100010
3 1010001 * 4 0000110 T 1000003 ¥ 3 0200001 T 2 0001001 T 2 2100000 ¥ 7 1000011 T © 0110000
5 0100002 ¥ 8 1000100 T 2 0000003 + © 2000001 ¥ 11 0100010 ¥ 11 0010001 ¥ 9 0000011 T 10 1100000
8 0000100 ¥ 10 1000001 ¥ S 0100000 * 3 0000001

0010101 ¥ 1100011 T 0011000 T 0200002 ¥ 0000111 ¥ 1010002 T 0001002 T 2 1100100 ¥ 2 1000012

1010010 ¥ 2 0000200 7 2 0200010 ¥ 4 0001010 * 4 1000020 T 0100003 ¥ 3 2100001 ¥ 0000004
0110001 ¥ 9 1000101 T 2 2010000 T O 1200000 ¥ O 2000002 T 4 0020000 ¥ 10 0100011 * 9 1001000
2000010 T 12 100100 ¥ 8 0010002 T 17 0010010 ¥ 23 1100001 T 3 3000000 T 2 0200000 ¥ & 0000012

0000020 + 17 gooo101 * 14 1000002 * 14 1010000 * 16 0001000 T 22 1000010 + 8 2000000 T 18 0100001

~N 0 O J W

0000002 + 12 0010000 * 9 0000010 ¥ 5 1000000 ¥ 0000000
0001101 ¥ 0110011 T 1000111 T 0002000 ¥ 0020002 ¥ 0100021 T 1200002 ¥ 2 0110100

1001002 ¥ 2 0020010 T 2 1000200 ¥ 2 0100102 ¥ 2 1200010 T 4 1001010 ¥ © 0100110 ¥ 2000012
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+ 6 1110001 t 2 0300001 T 2 0010012 T 8 0101001 + 3 1020000 ¥ 2 1100003 T 2 2000020 ¥ 0000022
+ 0000103 ¥ O 0010020 T 4 2000101 ¥ 12 0010101 * 2 0000030 T 17 1100011 + 3 2200000 T % 2001000
+ 7 9210000 ¥ 11 0000111 * 8 0200002 ¥ 2 3000002 ¥ 11 0011000 T 20 1100100 ¥ 1000004 ¥ 11 1010002
+ 13 001002 T 16 0200010 * 10 0000200 ¥ 3 3000010 ¥ 22 1010010 T 27 oo01010 T 13 1000012 t 21 2100001
+ 7 100003 T 39 0110001 T 4000000 ¥ 19 1000020 ¥ 41 1000101 2 0000004 T 22 1200000 * 38 0100011
+ 18 5000002 ¥ 11 2010000 * 15 0020000 ¥ 36 1001000 T 28 0010002 * 38 100100 * 13 0000012 T 29 2000010
+ 8 3000000 ¥ 47 0010010 7 38 1100001 * 17 0000020 ¥ 30 1010000 T 17 0200000 * 38 0000101 * 25 1000002
+ 32 g001000 ¥ 37 1000010 T 27 0100001 ¥ 11 2000000 ¥ 16 0010000 T 8 0000002 ¥ 11 0000010 T 3 1000000
+ 0000000
iz = 0000201 ¥ 0001011 ¥ 0110002 T 2 0001100 ¥ 1000021 + 2 0110010 T 1000102 T 2 0100012
+ 2 5020000 * 4 1000110 F 2000003 T 2 1200001 * 4 0100020 + 4 1001001 T 8 0100101 * 0010003
+ 4 1370000 ¥ 4 2000011 0000013 T 10 0010011+ 0300000 ¥ © 0000021 T © 0101000 + 3 2000100
+ 10 1100002 ¥ 11 010100 * 8 0000102 ¥ 18 1100010 + 3 3000001 12 0200001 T 16 0000110 ¥ © 1000003
+ 16 1910001 ¥ 22 goo1001 T 10 2100000 ¥ 20 0110000 T 27 1000011 * 17 100002 * 24 1000100 T 28 g100010
+ 18 5000001 ¥ 28 010001 T © 0000003 T 22 1100000 ¥ 20 opooo11 T 17 0000100 ¥ 19 1000001 T 8 0100000
+ 6 0000001
212627 = 1000011 ¥ 0100002 ¥ 0000003 T 1000100 T 2 0100010 ¥ 2000001 T 3 0010001 T 3 1100000
+ 4 o000011 + 4 0000100 ¥ © 1000001 T 4 0100000 + 3 0000001
22627 = 0100011 ¥ 0010002 ¥ 0100100 T 0000012 ¥ 2 0010010 ¥ 2 0000020 T 3 1100001 ¥ 2 0200000
+ 2 1910000 ¥ 4 0000101 ¥ 4 0001000 T 4 1000002+ 7 1000010 ¥ 8 0100001 T 4 0000002 ¥ 3 2000000
+ 6 5010000 ¥ © 0000010 * 4 1000000 T 0000000
232627 = 0010011 ¥ 1100002 T 0010100 ¥ 0000102 ¥ 2 1100010 T 3 1010001 T 2 ooo0o110 * 1000003
+ 0200001 ¥ 4 0001001 T © 1000011 T 2 2100000 ¥ 2 0110000 T O 0100002 ¥ 7 1000100 ¥ 2 0000003
+ 2000001 T 9 0100010 ¥ 12 0010001 T 8 0000011 ¥ 11 1100000 T 9 0000100 T 11 1000001 + & 0100000
+ 3 0000001
Za2627 = 0001011 + 0110002 ¥ 0001100 T O 1000021 ¥ 2 0110010 ¥ 1000102 F 0100012 T 2 0020001
+ 2 1500110 ¥ 2 1200000 T 2 0100020 T 4 1001001 + © 0100101 ¥ 0010003 T 4 1110000 ¥ 2 2000011
+ 7 o010011 t 0300000 ¥ 2 0000021 T © 0101000 ¥ 3 2000100 ¥ 7 1100002 T 9 0010100 ¥ O 0000102
+ 14 1100010t 3000000 T 9 0200001 T 10 000110 ¥ 2 1000003 T 13 1010001 + 18 0001001 T 8 2100000
+ 17 4110000 T 15 1000011 * 10 0100002 ¥ 19 1000100 + 19 0100010 ¥ 10 2000001 T 19 co10001 0000003
+ 15 1100000 ¥ 9 cooo01r T 11 0000100 ¥ 8 1000001 + 4 0100000 ¥ 0000001
252627 = 0000111 ¥ 0001002 ¥ 0000200 T 1000012 ¥ 2 0001010 ¥ 2 0110001 T 0100003 T 0020000
+ 1000020 ¥ 4 1000101 * © 0100011 T 2 2000002 ¥ O 0010002 T 1200000 T 3 1001000 ¥ © 0100100
+ 3 2000010 ¥ 9 0010010 ¥ 4 0000012 T 12 1100001 ¥ © 0000020 T O 0200000 T 13 0000101 + 9 1000002
+ 3000000 + 7 1010000 ¥ 11 0001000 ¥ 15 1000010 * 14 0100001 * O 0000002 + O 2000000 T 9 0010000
+ 8 5000010 * 4 1000000 ¥ 0000000
ez = 0000021 ¥ 0000102 ¥ 2 0000110 T 2 0001001 ¥ 1000003 ¥ 0110000 T 4 1000011 ¥ 4 0100002
+ 3 1000100 ¥ 2 0000003 ¥ © 0100010 T 3 2000000 + 7 0010001 ¥ © 1100000 T 9 0000011 + 8 co00100
+ 10 1500001 * © 0100000 T 5 0000001
2z = 1000002 ¥ 1000010 ¥ 2 0100001 T 2000000 ¥ 2 0000002 T 2 0010000 * 3 0000010 ¥ 3 1000000
+ 0000000
222 = 0100002 ¥ 0100010 ¥ 2 0010001 T 2 0000011 ¥ 2 1100000 T 3 0000100 T 4 1000001 + 4 0100000
+ 2 9000001
7232 = 0010002 ¥ 0010010 ¥ 2 1100001 T 0200000 ¥ 2 1010000 T 2 0000101 * 3 0001000 ¥ 2 1000002
+ 4 1500010 ¥ O 0100001 ¥ 0000002 T 2 2000000 ¥ O 0010000 ¥ 3 0000010 T 2 1000000
z4z] = 0001002 ¥ 0001010 ¥ 2 0110001 T 0020000 ¥ 2 1000101 ¥ 2 0100011 T 2 0010002 ¥ 1200000
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3 1001000 ¥ 4 0100100 T 2000010 ¥ O 0010010 ¥ © 1100001 T 0000020 T 3 0200000 ¥ O 0000101
1000002 + 4 1010000 ¥ 7 0001000 ¥ 5 1000010 * 4 0100001 T 2000000 ¥ 3 0010000 ¥ 0000010
2525 = 0000102 ¥ 0000110 ¥ 2 0001001 T 0110000 ¥ 2 1000011 T 2 0100002 ¥ 3 1000100 + 4 0100010
2000001 T O 0010001 T 4 1100000 ¥ 4 0000011 + © 0000100 * 4 1000001 T 3 0100000 T 0000001
2677 = 0000012 ¥ 0000020 T 2 oooo101 t 0001000 ¥ 2 1000002 T 3 1000010 T 4 0100001 t 2000000

3 000002 ¥ 3 0010000 T 3 0000010 ¥ 3 1000000 T 0000000

+

Z7 = 0000003 ¥ 2 0000011 0000100 ¥ 3 1000001 * 2 0100000 T 4 0000001
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