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1. Introduction

LHC physics demands calculating physical observables beyond leading order (LO) accuracy,
by including the virtual and real corrections that appear at higher orders. However, the
evaluation of phase space integrals beyond LO is not straightforward because it involves
infrared singularities that have to be consistently treated before any numerical compu-
tation may be performed. At next-to-leading order (NLO), infrared divergences can be
handled using a subtraction scheme exploiting the fact that the structure of the kinemati-
cal singularities of QCD matrix elements is universal and independent of the hard process.
This allows us to build process-independent counterterms which regularize the one-loop (or
virtual) corrections and real phase space integrals simultaneously .



In recent years a lot of effort has been devoted to the extension of the subtraction
method to the computation of the radiative corrections at the next-to-next-to-leading or-
der (NNLO) [B-[I]. In particular, in ref. [[3, [J], a subtraction scheme was defined for
computing NNLO corrections to QCD jet cross sections to processes without coloured
partons in the initial state and an arbitrary number of massless particles (coloured or
colourless) in the final state. This scheme however is of practical utility only after the
universal counterterms for the regularization of the real emissions are integrated over the
phase space of the unresolved particles. The integrated counterterms can be computed
once and for all and their knowledge is necessary to regularize the infrared divergences
appearing in virtual corrections. That is indeed the task of this work: we analytically
evaluate some of the integrals needed for giving explicitly the counterterms appearing in
the scheme [[[3, [§]. The method is an adaptation of a technique developed in the last two
decades to compute multi-loop Feynman diagrams [[4—[[9]. To our knowledge this is the
first time that these techniques are applied to integrals of the type

1 g
FV):LA.A dody 21 (1 — 2)P2e 5 (1= ) (1~ 2y2)™ f(a,y,2), (L1

h

where P P 1 1 1 1
T,Y,2) = — —
T (e s (L) (1 - ayz)s

with n; being non-negative integers and 0 < o < 1.

(1.2)

An alternative method for computing the e-expansion of the integrals is iterated sector
decomposition. This approach allows one to express the expansion coefficients of all func-
tions we consider as finite, multidimensional integrals. Integrating these representations
numerically, we obtain the expansion coefficients for any fixed value of the arguments. Ev-
ery integral in this paper was computed numerically as well, with this alternative method
for selected values of the parameters. We found that in all cases the analytical and numer-
ical results agreed up to the uncertainty associated with the numerical integration.

The outline of the paper is the following. In section P we outline the steps of our
method. In section [} we define the integrals of the subtraction terms that we will consider
in the paper. Our analytic results will be presented in terms of one- and two-dimensional
harmonic polylogarithms. We summarize those properties of these functions that are im-
portant for our computations in sections f] and [], respectively. In sections f] and [ we
calculate analytically the integrals needed for integrating the soft-type counterterms as a
series expansion in the dimensional regularization parameter e. In section B we calculate
some of the integrals needed for integrating the collinear counterterms. In sections Pl and [L()
we calculate two sets of convoluted integrated counterterms, which can be obtained from
a successive integration of the results obtained in section f. In section [[I we briefly dis-
cuss the numerical calculation of the integrated subtraction terms. Finally in section
we present the conclusions of this work and we discuss possible developments concerning
more complicated classes of integrals. Appendix [A] contains the spin-averaged splitting
functions at tree level and at one-loop, which are needed for the evaluation of the coun-
terterms. There are further appendices containing the (often rather lengthy) expressions
of the integrated counterterms.



2. The method
Our method of computing the integrals involves the following steps:

Algebraic reduction of the integrand by means of partial fractioning. For each
class of integrals, we perform a partial fractioning of the integrand in order to obtain a set
of independent integrals. For example, for the integrand in eq. ([.J) with ny = ny = ng =
n4 = ns = 1 one can perform partial fractioning with respect to the integration variable x
first, so that

1 1 1 1 Y222 1

= — — . 2.1
z(1—2)(1—2zyz) x+1—yzl—:c 1—yz 1—2zyz (2.1)

Note the appearance of the new denominator 1 —yz, not originally present in the integrand
and coming from z partial fractioning.! One then performs partial fractioning with respect
to y, by considering the denominator 1 — zyz as a constant: that is because the latter was
already involved in the x partial fractioning and, to avoid an infinite loop, it cannot be
subjected to any further transformation. For example:

1 7 1 N 1 N
y(1—y) (A —yz)(1—ayz)  1—z(1l—yz)(1—axyz) y(l—ayz)
- ! (2.2)

1—2(1—-y)(1—2zyz)’

After this final partial fractioning over y, the original integrand f, depending on five
denominators, is transformed into a combination of terms having at most two denominators,

out of which at most one depends on z.2

Reduction to master integrals by means of integration-by-parts identities. We
then write integration-by-parts identities (ibps) for the chosen set of independent ampli-
tudes. If the upper limits in the = or y integrals in eq. ([L1]) differ from one, ag < 1,
surface terms have to be taken into account. That is to be contrasted with the case of loop
calculations, in which surface terms always vanish. By solving the ibps with the standard
Laporta algorithm, complete reduction to master integrals is accomplished.

Analytic evaluation of the master integrals. After having identified for each class
of integrals a set of master integrals, we write the corresponding system of differential
equations. The e-expansion of the master integrals is obtained by solving such systems
expanded in powers of €. A natural basis consists of one- and two-dimensional harmonic
polylogarithms 20, RT]; for representing some master integrals, an extension of the standard
basis functions has proved to be necessary.

!By increasing the number of variables, the number of additional denominators grows very fast.
2Performing first the partial fractioning in y and then in  results in a different basis of independent
amplitudes.



3. Integrals needed for the integrated subtraction terms

The subtraction method developed in refs. [[3, [[J] relies on the universal soft and collinear
factorization properties of QCD squared matrix elements. Although the necessary fac-
torization formulae for NNLO computations have been known for almost a decade, the
explicit definition of a subtraction scheme has been hampered for several reasons. Firstly,
the various factorization formulae overlap in a rather complicated way beyond NLO accu-
racy and these overlaps have to be disentangled in order to avoid multiple subtractions.
At NNLO accuracy this was first achieved in ref. [[[1]. A general and simple solution to
this problem was subsequently given in ref. 2], where a method was described to obtain
pure-soft factorization at any order in perturbation theory leading to soft-singular factors
without collinear singularities.

Secondly, the factorization formulae are valid only in the strict soft and collinear limits
and have to be extended to the whole phase space. A method that works at any order
in perturbation theory requires a mapping of the original n momenta {p}, = {p1,...,pn}
to m momenta {p},, = {p1,...,Pm} (M is the number of hard partons and n — m is the
number of unresolved ones) that preserves momentum conservation. Such a mapping leads
to an exact factorization of the original n-particle phase space of total momentum @,

d
dén(pi, .-, pn; @ H 2(71r)d T L (p?) (2m)?6(D) (Q Zp’> , (3.1)

=1 i=1

in the form
don({p},; Q) = dopm({B}n; Q) [APn—mm ({P}n—mi Q)] - (3.2)

In the context of computing QCD corrections, this sort of exact phase-space factorization
was first introduced in ref. [[[, where only three of the original momenta {p} — that of the
emitter p!', the spectator p‘kf and the emitted particle pé‘ — were mapped to two momenta,
ﬁfj and ]5‘,: , the rest of the phase space was left unchanged. This sort of mapping requires
that both ¢ and k£ be hard partons, which is always satisfied in a computation at NLO
accuracy because only one parton is unresolved. However, in a computation beyond NLO
the spectator momentum may also become unresolved unless this is explicitly avoided by
using colour-ordered subamplitudes [f, §. In order to take into account the colour degrees
of freedom explicitly, as well as to define a phase space mapping valid at any order in
perturbation theory, in ref. [R3], two types of “democratic” phase-space mappings were
introduced. In this paper we are concerned with the integrals of the singly-unresolved
counterterms, therefore, in the rest of the paper we deal with the case when n — m = 1.
Symbolically, the mapping

{p}n W {p} 1 _{pla---aﬁim--wﬁn}, (33)

used for collinear subtractions, denotes a mapping where the momenta p! and p) are
replaced by a single momentum p/. and all other momenta are rescaled, while for soft-type
subtractions,

{phn 22 {5Y = {1, ) (3.4)



Figure 1: Graphical representation of the collinear momentum mapping and the implied phase
space factorization.

denotes a mapping such that the momentum p}, that may become soft, is missing from the
set, and all other momenta are rescaled and transformed by a proper Lorentz transforma-
tion. These mappings are defined such that the recoil due to the emission of the unresolved
partons is taken by all hard partons. In both cases the factorized phase-space measure can
be written in the form of a convolution.

3.1 Definition of the collinear integrals

In the case of collinear mapping the factorized phase-space measure can be written as

. S—
[dpgt;)_l(pr,ﬁir; Q) =da(1- a)2("72)(176)71 %WQ de2(pi, pri Par))O(@)O(1 — ), (3.5)

where 55qQ = 2pir-@Q and p‘é.r) = (1 —a)pl. + aQ". The collinear momentum mapping and
the implied factorization of the phase-space measure are represented graphically in figure [
The picture on the left shows the n-particle phase space d¢,({p}; @), where in the circle we
have indicated the number of momenta. The picture on the right corresponds to eq. (B-2)
(with n —m = 1) and eq. (B.5): the two circles represent the (n — 1)-particle phase space
dén_1({p}); Q) and the two-particle phase space doz(p;, py; P(ir)) Tespectively, while the
symbol ® stands for the convolution over «, as precisely defined in eq. (B.5).
Writing the factorized phase space in the form of eq. (B.5) has some advantages:

e [t makes the symmetry property of the factorized phase space under the permutation
of the factorized momenta manifest. For instance, for any function f,

/ (A (o, B Q)) £ (01 pr) = / [Ap$) (prBirs Q)) f(0rypi) . (3.6)

which can be used to reduce the number of independent integrals.

e It exhibits the n-dependence of the factorized phase space explicitly. This allows for
including n-dependent factors of (1 — )2d0=2("=2)1-9Q(qy — a) (with dOLZO >2)in

the subtraction terms such that the integrated counterterms will be n-independent
(for details see ref. [R4]).

e Eq. (B.H) generalizes very straightforwardly for more complicated factorizations.
(The formula for the general case when phase-spaces of N groups of r1,72,...,7N
partons are factorized simultaneously can be given explicitly.)



To write the factorized two-particle phase-space measure we introduce the variable v,
2z — 5

- TH

Zr T T Rp

(3.7)

In eq. (B.7) 2, is the momentum fraction of parton r in the Altarelli-Parisi splitting function
that describes the f(;,) — fi+ fr collinear splittings (f denotes the flavour of the partons).

This momentum fraction takes values between
«
z,(,_) =

_ _ 3.8
20+ — ax ( )

and 27 =127 (x = S;Q/QQ). Using the variables s;. = 2p;-p,, and v the two-particle

phase-space measure reads

de2(pi, prip@r)) = 25 Sedsir dv 8 (sir — Q*a(a+ (1 — a)x))
X[v(l—v)]"“O(1—-v)0(v), (3.9)
where3
g _  (m)
Se=Ti—q (3.10)

The integrated collinear subtraction terms involve the integrals of the (spin-averaged)
Altarelli-Parisi splitting kernels over the unresolved phase space [24

(4r)?
S,

«0 1% 1 K
(QQ)(Hn)e/O da(l—a)QdU 127:9/d(bg(p,;,pr;p(ir))SHMP}UQT(ZZ',zr;e), k=0,1.

" (3.11)
As explained in ref. [24], we include harmless factors of (1 — a)?%~2(n=2(1=9Q(qy — «)
(with dg|e=o > 2) in the subtraction terms to make their integrals independent of n and to
restrict the phase space over which the subtractions are non-zero. Thus «ag € (0, 1] is the
cut parameter controlling this restriction (ap = 1 corresponds to subtracting over the full
phase space) and dy is an exponent which may be fixed freely (with the constraint that
dole=o > 2). For a more elaborate discussion, including the explanation of our eventual
choice of dy = 3 — 3¢, see appendix A of ref. [24]. P}?}T and P}j}r denote the average of the
tree-level and one-loop splitting kernels over the spin states of the parent parton (Altarelli-
Parisi splitting functions), respectively. These spin-averaged splitting kernels depend, in
general, on z; and z,, with the constraint

Zitz =1, (3.12)

3The MS renormalization scheme as often employed in the literature uses S. = (47)e =72, It is not
difficult to check that in a computation at the NLO accuracy using S. leads to the same expressions as the
usual MS definition. At NNLO the different normalizations lead to slightly different bookkeeping of the
IR and UV poles at intermediate steps of the computation, but the physical cross section of infrared-safe
observables is the same. Our normalization leads to somewhat simpler bookkeeping at the NNLO level.



0 | Function ggi) (2)

0 gA 1
F1| g5 (1—2)*

0 géi) (1 — 2)*9Fy (e, e, 1 £ ¢, 2)
+1 gg) oF (e, e, 1+ ¢,1— 2)

Table 1: The values of 6 and gl(,i)(z,«) at which eq. (B.13) needs to be evaluated.

and are listed in appendix [A]. Inspecting the actual form of the Altarelli-Parisi splitting
functions and using the symmetry property of the factorized phase space under the inter-
change i < r, we find that (B.11]) can be expressed as a linear combination of the integrals

47T 2 K)€E 0 — S,i; 2”1’f+(SE +
(SE)(QQ)(H ) /0 da (1 — )?d0~1 2:/d¢2(pi,pr;p(ir))wg§ (), (3.13)

for k =—1,0,1,2, k = 0,1 and the values of  and functions g&i) as given in table [I]

Using eqgs. (B-1)-(B-9) and z, expressed with v,

a+ (1—a)zv

T 20+ (1—a)z’ (3.14)

we can see that the integrals in eq. (B.13) take the form
@
I(l’, €, ap, do; K, k, 67 g§i)) - :I}/ da 05_1_(1"!‘5)6 (1 - a)zdo_l [Oé + (1 - a)x]_l_(1+ﬁ)e

0

1 k+4-de

fa+(1l—a)zv @+ (a+ (1 —a)zv
d 1-— fl——— —_— ] . 3.15
X/O vl (1= v)] <2a+(1—a):n> 91 2+ (1 —a)z (315)

We compute the integrals corresponding to the first two rows of table [[] in section .

3.2 Definition of the soft-type integrals

In the case of soft mapping the factorized phase-space measure can be written as

2
[dp{") 1 (pr; Q)] = dy(1 — y)("”)(l*)*l%dcﬁz(pm K;Q)

x0(y)0(1 -y), (3.16)

where the timelike momentum K is massive with K? = (1 — y)Q?. We show the soft
momentum mapping and the implied phase space factorization in figure Pl The picture on
the left shows again the n-particle phase space d¢, ({p}; @), while the picture on the right
corresponds to eq. (B.2) (with n—m = 1) and eq. (B.1G): the two circles represent the two-
particle phase space d¢a(pr, K;@Q) and the (n — 1)-particle phase space dgﬁn_l({[)’}(”; Q)

(]

respectively. The symbol ® stands for the convolution over y as defined in eq. (B.16).



Figure 2: Graphical representation of the soft momentum mapping and the implied phase space
factorization.

The integrated soft and soft-collinear subtraction terms involve the integral of the
eikonal factor and its collinear limit over the factorized phase space of eq. (B.16]) [R4],
namely the integrals

0 ) 1+-ke
S [Paya - L fasen o) (B2 L k=01, @an

Se 0 SirSkr

0 N\ l+ke
G2 @0 [Maya - L [anp i@z (2) 7 k=01 @y

Se 0 Sir Zr

Here again, we included harmless factors of (1 —y)%~=2(1=9Q(y, —y) (with dj)|.=o > 2)
in the subtraction terms to make their integrals independent of n and to restrict the phase
space over which the subtractions are non-zero. Thus yo € (0,1] is the cut parameter
controlling the restriciton (yp = 1 corresponds to subtracting over the full phase space) and
df, is an exponent (in principle independent of dy, hence the prime) which may be fixed
freely (but with dj|e—o > 2). See appendix A of ref. 4] for a more detailed discussion,
including the explanation of our eventual choice of df, = 3 — 3. The computation of these
integrals is fairly straightforward using energy and angle variables.
In order to write the factorized phase-space measure, we choose a frame in which

Q" =+s(1,..),  Pr=E(,...,1), p'=E(1,...,siny,cosx), (3.19)

and
pt = E,(1,..“angles” .., sin 9 sin ¢, sin 9 cos ¢, cos 9) . (3.20)

In eq. (B.19) the dots stand for vanishing components, while the notation “angles” in
eq. (B:20) denotes the dependence of p, on the d — 3 angular variables that can be trivially
integrated. Then in terms of the scaled energy-like variable

e, — 2pr'Q _ 2Er
o2 Vs
and the angular variables ¥ and ¢ the two-particle phase space reads

(@) T*(1-9 1-2¢
1672 DTt —aq) derer W) (3.22)

x d(cos ) d(cos @) (sin ) "2 (sin @) "1 72,

(3.21)

d¢2(p7“7 K7 Q) =



where y € (0,1] and the cosines of both angles run from —1 to +1.
To write the integrands in these variables, we observe that the precise definitions of p;
and Py as given in ref. [[J] imply

sip = (1 —&r)851, Sir = 83, Skr = Sf, » (3.23)
and
sig = (L —er)sio + 55, - (3.24)
From egs. (B.19), (B:20), (B-2d) and (B.24) we find
Sk () )i Wiig(l-¢) 1
SirSkr " sz s Q? €2 (1 —cos?)(1— cosxcosd — sinysindcos )’
(3.25)
and
Lam 1 medsighs, N =e) | (3.26)
Sir Zr S, 5rQ Q% e gr(1 — cos )
In eq. (B.2H) above we have set
2.
Yig= i 2y (3.27)
I ToR )

Using eqs. (B.22), (B.2H) and (B.26) we see that the integral of the soft subtraction
term in eq. (B.17) may be written as

I2(1—e¢)
. . — 1+ 1+ke, 1+
T (Vi g3 €0, dos 1) = = (4¥yg ) ¥ g g g 21T cos x)

" , (3.28)
> /0 dy y—l—2(l+n)e(1 o y)do—i-ne’

where Q%) (cos x) denotes the angular integral

QUik) (cos x) :/

-1

1 1

d(cos¥) (sind) ™% /_1d(cos @) (sin ) 1% (3.29)

x (1 —cos ) "%(1 — cos x cos ¥ — sin y sin ¥ cos )~ .

Furthermore, from eq. (B.19) it is easy to see that

2Q%s3;
5iQ%kQ

cosy=1—-2Yy ,=1-

T (3.30)

We compute the soft integrals J (Y, €; yo, dj; k) in section 6.
The soft-collinear subtraction term in eq. (B.1§) leads to the integral

Yo , 1
K (e, yo, dy ) =2 / dyy~CHIe(1 - )t / d(cos ¥) (sin ) %
0 -1
2(1 —y) e F2(1 —€) /1 —1-2¢
)

14+ == 7 d )
) |: * y(l — cos v 27-‘-1“(1 . 26) . (COS QO) (Sln gp) ,

(3.31)

which we compute in section [f.

~-10 -



3.3 Iterated integrals

In an NNLO computation, iterations of the above integrals also appear. In this paper we
compute also two of those. The first one is the integration of a soft integral with a collinear

one in its argument,

(1 —¢) QL)

\7*-,[( kae a07d07y07d07k) 432]%@2 F(l —726) (COSX)
- / (3.32)
></ dyy™ ' 72 (1 = y)® I(y; €, a0, do; 0,k,0, 1),
0
which we need for k = —1,0,1,2. Details of the computation are given in section fJ. The

second case is when the collinear integral appears in the argument of a soft-collinear one,

I (e, v, do, o, diy; k) =2 -9 /1 d(cos ) (sin9) 2
€, 0, 07?/0) 0> - 27TF 1—26) B 11
/ d(cos ) (sin ) 7172 / dyy=172¢¢( y)d6_1 (3.33)
—y(1+ cos?)
T dp;0,k,0,1
1 — cosd (y7€ Qg, 4o )
needed again for kK = —1,0,1,2. Details of the computation are given in section [[(.

4. One-dimensional harmonic polylogarithms

As anticipated in the introduction, it is convenient to represent the integrals depending
on a single variable z in terms of a general class of special functions called harmonic
polylogarithms (HPL’s) introduced in ref. [R0]. The HPL’s of weight one, i.e. depending
on one index w = —1,0, 1, are defined as:

H(-1;2) = log(l14+z); H(0;x) = log(z); H(l;z2) = — log(1 —x). (4.1)

These functions are then just logarithms of linear functions of z. The HPL’s of higher
weight are defined recursively by the relation

= / f(a;2") H(w;2') da’  for a # 0 and @ # 0,, (4.2)
0

i.e. in the case in which not all the indices are zero. The left-most index takes the values
a = —1,0,1 and @/ is an n—dimensional vector with components w; = —1,0,1. We call n the
weight of the HPL’s , so the above relation allows one to increase the weight w = n — n+1.
The basis functions f(a;x) are given by

1 1 1
—1:2) = . T = — 1;2) = . 4.
fela) = s fO) = o f(ie) = o (43)
In the case in which all indices are zero, one defines instead,
o 1
H0p;2) = = log"(x). (4.4)
n!
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The HPL’s introduced above fulfill many interesting relations, one of the most important
ones being that of generating a “shuffle algebra”,
H(wy;2) H(dys ) = Y H(wx), (4.5)
W=1w1 Wy

where w; W Wy denotes the merging of the two weight vectors w; and s, i.e. all possible
concatenations of wp and ws in which relative orderings of w; and s are preserved.

The basis of HPL’s can be extended by adding some new basis functions to the set in
eq. ([£3); for our computation we have to introduce the function

f(22) = x12‘

The HPL’s can be evaluated numerically in a fast and accurate way; there are various

(4.6)

packages available for this purpose [p5-P7].

5. Two-dimensional harmonic polylogarithms

To represent integrals depending on two arguments, an extension of the HPL’s to functions
of two variables proves to be convenient [R1]]. Since a harmonic polylogarithm is basically
a repeated integration on one variable, a second independent variable is introduced as a
parameter entering the basis functions: f(i;x) — f(i,a;z). We may say that in addition
to the discrete index i, we have now a continuous index a. In ref. [RI] the following basis
functions were originally introduced:

1
flei(a);z) = 7 —a(a) (5.1)
where
cifa) =1—a or c(a) = —a. (5.2)

Let us remark that the above extension keeps most of the properties of the one-dimensional
HPL’s. In this work we have to introduce the following new basis functions, which are
slightly more complicated than the ones above,

1 1
fla(a);z) = T—a) flea(a);z) = 7~ oa)’ (5.3)
with N -
c(a) = 1 (o) = 1 (5.4)

The explicit definition of the two-dimensional harmonic polylogarithms (2dHPL’s ) reads:

H(ci(a),d(a);z) = /OI flei(a);2') H(w(a); 2") da’ . (5.5)

In general, the 2dHPL’s have complicated analyticity properties, with imaginary parts
coming from integrating over the zeroes of the basis functions. Our computation does not
involve such complications because we can always assume 0 < x,a < 1. That implies that
ck(a) < 0 for any k: the denominators are never singular and the 2dHPL’s are real. The
numerical evaluation of our 2dHPL’s can be achieved by extending the algorithm described
and implemented in ref. [2g].

- 12 —



5.1 Special values

For some special values of the argument, the 2dHPL’s reduce to ordinary one-dimensional
HPL’s. 1t is easy to see that for &« = 0 and a = 1 we have

Flelo=0)52) = f(0;2),  lim f(ex(a);z) =0. (5.6)
From this it follows that

H(...,ci(a=0),...;2) =H(...,0,...;2),
lim H(...,ci(a),...;z) =0.

a—1

(5.7)

Similarly, for z = 1, the 2dHPL’s reduce to combinations of one-dimensional HPL’s in .
This reduction can be performed using an extension of the algorithm presented in [R1]. We
first write the 2dHPL’s in x = 1 as the integral of the derivative with respect to «,

H(i(a); 1) = H(i(a = 1);1) + /1a do aao/ H(i(a'); 1). (5.8)

In the case where @ only contains objects of the type ¢;, we have H(W(a = 1);z) = 0.
Thus,

Hi(a): 1) = /1 "o % Hi(a/): 1), (5.9)

The derivative is then carried out on the integral representation of H(w(a’); 1), and inte-
grating back gives the desired reduction of H (w(«); 1) to one-dimensional HPL’s in a, e.g.

H(ci(a);1) = = H(0; ),

(5.10)
H(cz(a);1) =H(—1;a) — H(0; ) — In 2.

5.2 Interchange of arguments

The basis of 2dHPL’s introduced above selects  as the explicit (integration) variable and
« as a parameter, but an alternative representation involving a repeated integration over
a of (different) basis functions depending on = as an external parameter is also possible.
Therefore, we have to deal with the typical problem of analytic computations: multiple
representations of the same function. It is well known that a complete analytic control
requires the absence of “hidden zeroes” in the formulae. That means that one has to know
all the transformation properties (identities) of the functions introduced in order to have
a single representative out of each class of identical objects. In ref. [R1] an algorithm was
presented which allows one to interchange the roles of the two variables. The algorithm is
basically the same as the one presented for the special values at x = 1: let us just replace
everywhere x = 1 by z in eq. (5.9). Then we have to introduce the following set of basis
functions for the 2dHPL’s ,

fldi(a)io) = s (511)
where
dy(z) = xfk (5.12)
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All the properties defined at the beginning of this section can be easily extended to this
new class of denominators. One finds for example:

H(er(e);x) = H(0;x) — H(0;a) + H(di(2); ), (5.13)
H(cy(a);z) = HO;2) — HO;) — In2 + H(da(x); ). ‘

6. The soft integral J

In this section we present the analytic calculation of the soft integral defined in eq. (B.28
for k = 0,1 and d{, = D[, + dje, with D{ > 2 being an integer. The angular integral
QUik) (cos x) was evaluated in ref. [29]. The integration over y leads to a hypergeometric
function, and for the complete soft integral (B.2§) we obtain the analytic expression

1 2(1— (1 +k)e)
(14 k)2¢2T(1 — 2(1 + K)e)

T (Y, €90, diy; 1) = — Yy~ (m)e g m21Fm)e

X o Py (—d) — ke, —2(1 + K)e, 1 — 2(1 4+ K)e, o) (6.1)
X oF1(—(14+kK)e,—(1+K)e,1 —€,1-Y),
i.e. , we only need to find the e-expansion of an integral of the form
1
f(CU,E;nl,’I’LQ,TLg,Tl,’I"Q,T‘g) = / dtt—nl—'f’le (1 _t)_nQ_T2E (]' _xt)_n3_T3€‘ (62)
0

which can be obtained using the HYPEXP Mathematica package [BJ]. Nevertheless, we
compute the expansion to show our procedure. The first hypergeometric function on the
right hand side of eq. (.1]) is of the specific form 9 Fy (a, b, 1+ b; z), whose expansion reduces
to the expansion of the incomplete beta function B,, which is a simple case to illustrate
the steps of our procedure. It involves the integrals

1
B(z,e;n1,n3,71,73) = f(2,€,11,0,13,71,0,73) = / dt ¢ (1 — gt)T"eTEE
0

= g ltmtre B;(1 —ny —r1e,1 —ng — rze).

(6.3)
The class of independent integrals can be easily obtained using partial fractioning in x.
However, when writing down the integration-by-parts identities for the independent inte-

grals, we have to take into account a surface term coming from the fact that the denomi-
nator in (1 — xt’) does not vanish for ¢’ =1,

1
0
/ /—n1—ri€ _ M3 —T3€) _ _ \—TN3—T3€
/Odt o (t 1 - at)) ) (1-z) . (6.4)

Solving the inhomogeneous linear system we find a single master integral
ﬁ(l)(m7€) = ﬁ($7€; 0,0,7‘1,7"3), (65)
which fulfills the differential equation

e—1

9 gy _me=1 (1 —a)7"
ox T

(O )
B + . , (6.6)
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with initial condition

1 1 o0
B (z = 0;¢) = /0 dt' ¢/ = Zr’fek. (6.7)

1*7"62
k=0

Solving this differential equation, we obtain the expansion of the incomplete beta func-
tion in terms of HPL’s and thus the expansion of hypergeometric functions of the form
2F1(a, b,1+0b; x)

Turning to the general case, we note that if we want to calculate the integral (.2) using
the integration-by-parts identities, we must require r1 - ro - 3 # 0, because the integration-
by-parts identities can exhibit poles in r; = 0. It is also useful to notice that not all of the
integrals are independent, but only those where just one of the indices n1, no, ng is nonzero
and where ng,n3 > 0. In fact, all other integrals can be reduced to one of this class using
partial fractioning, e.g.

f($,€; 11 _17 1,7“1,7"2,7“3) = f($,€; 1,0,0,7"1,’]”2,7"3) - (1 - l’)f(.l',ﬁ; 0707 1,T1,T2,T3) . (68)

If r1 - 79 - r3 #£ 0, we can write immediately the integration-by-parts identities for the
independent integrals for f obtained by partial fractioning,

1
/ a2 (e (L =) (L= at) T TTE) = 0. (6.9)
o Ot

Solving the integration-by-parts identities we find that f has two master integrals,
f(l)(:n,e) :f(ZE,E;0,0,0,’I“l,TQ,T?,), f(Q)(x76) :f(ZL',E;0,0,l,?"l,T‘Q,Tg). (610)
The master integrals fulfill the following differential equations

O (1) _T3 p(2) _ €T3 51)
T

oz x
% (2) = (1) <—€7"1 —e€rg —erz+1 Lo + 6;“2_+167”3 - 1) n (6.11)
f(2) <67;2_1€ T3 n €ry + 6T2$+ €r3 — 1) ’
with initial condition
FVO(@=0,6) = fA(z=0,€) = B(1 — rie,1 — rge). (6.12)

Solving this set of linear differential equations we can write down the e-expansion of the
hypergeometric function in terms of HPL’s in x.

The solution for the integral J can be easily obtained by using the expansion of the
hypergeometric function we just obtained. The results for k = 0,1 and D{ = 3 can be
found in appendix [B

As representative examples, in figure | we compare the analytic and numeric results for
the €2 coefficient in the expansion of J (Y, €;90,3 — 3¢; k) for £ = 0,1 and yo = 0.1, 1. The
agreement between the two computations is seen to be excellent for the whole Y-range. We
find a similar agreement for other (lower-order, thus simpler) expansion coefficients and/or
other values of the parameters.
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Figure 3: Representative results for the J integral. The plots show the coefficient of the O(€?)

term in J (Y, € yo0,3 — 3¢; k) for k = 0 (left figure) and x = 1 (right figure) with yo = 0.1, 1.

7. The soft-collinear integral IC

In this section we calculate analytically the soft-collinear integral defined in eq. (B.31]) for
k= 0,1 and d, = Dj, + dje, D, being an integer. The ¢ integral is trivial to perform and
we find ) .
I*(1—¢) . —1-2 —1
d € = o142 7.1
S | dleose) (sing) (7.1)
Putting cos v = 26 — 1, we are left with the integral

Yo 1 ,
K (€ yo, dos k) = 2/ dy / dg y~ TP — )Tt (1 — &) I — )t
0 0
(7.2)
7.1 Analytic result for x =0

For k = 0, the integral decouples into a product of two one-dimensional integrals and we
get

K (€90, dg; 0) = 2 By, (—2¢,dp) B(1 — €, —€) — 2 By, (1 — 2¢,dj) B(2 — €, —¢), (7.3)
Using the expansion of the incomplete B-function, carried out in section fl, we can imme-

diately write down the expansion of K for k = 0. The result for D, = 3 can be found in
appendix [.
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7.2 Analytic result for kK =1
The integral (B.31) for k = 1 reads

Y0 1 ,
K(es you dy 1) = 2 /0 dy /0 A€ 11— y)Ble e (1 — &) (1 — o) (7.4)

The analytic solution for this integral cannot be obtained in a straightforward way, due to
the presence of the factor (1 — y&)¢ that couples the two integrals. Therefore, we rewrite
the integral in the form

K(e;yo,dy; 1) = 295 K(e;y0,d5;1,1 — D}, 0,1, —1), (7.5)

where
K(QZJOad/l;nth,n3,n4,n5)
1 1
= /0 dy /0 dé y—n1—4e(1 — yoy)_m_dlﬁg—”?’_e(l _ 5)—n4—25(1 . yoyf)_”5+€.
(7.6)

We now calculate the integral K using the Laporta algorithm. The independent integrals
can be obtained by partial fractioning in y and &, using the prescription that denominators
depending on both integration variables are only partial fractioned in &, e.g.

[

ot L wy
E1—yoyl) & 1—yoy&’
1 1

v —yovd) (1 — yoyl)’

When writing down the integration-by-parts identities for the independent integrals, we

(7.7)

have to take into account a surface term coming from the fact that the denominator in
(1 — yoy) does not vanish in y = 1,

[ / g (3™ 190 = o)™ (L= (L~ o) )

(7.8)
t/dy/<ﬁ (v 741 = yoy) T (L — )T — o) )
— o)™ K(€ yo, dis s, ma, ms),
with )
Ks(& 0, dy;n3,m4,m5) = /0 dEETMT(L — &) TMT(L — yot) T (7.9)
Ky is just a hypergeometric function,
Ks (€ yo, dy;ns, ma,m5) (7.10)

=B(l—n3—¢€1—ng—€)2F1(1 —n3—e€,n5 — 26,2 —ngs —ng — 3€;Y0),
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and can thus be calculated using the technique presented in section [f
Knowing the series expansion for the surface term Kg, we can solve the integration-by-
parts identities for the K integrals, eq. ([.§). We find the following two master integrals,

K(l)(ea Yo, dll) = K(Ea Yo, ,la 07070a Oa 0)7

7.11
K(2)(E;y07d,1):K(€;yﬂa ,1;717070)070)7 ( )
fulfilling the following differential equations,
9 gy _de=1 gy A=)t )
Yo Yo Yo " (7.12)
O g@ 271 ey U280 o
Yo Yo Y0 7

where f(1) denotes the master integral of the hypergeometric function calculated in section ff
and where the initial conditions are given by
KW (e 90 =0,d)) = B(1 —4¢,1) B(1 — €,1 — 2¢),

7.13
K®(e;y0 =0,d)) = B(2—4¢,1) B(1 —¢,1 — 2e). (7.13)

Plugging in the series expansion of f(), and expanding (1— yo)dll6 into a power series in €,
we can solve for the KM and K@ as a power series in € whose coefficients are written in
terms of HPL’s in .

Knowing the series expansions of K M and K@, we can obtain the integral K(e; yo, djy; 1)
for any fixed integer D{. In appendix [ we give the explicit result for Dj = 3.

8. The collinear integrals 7

In this section, we calculate the collinear integrals defined in eq. (B.15) for g5 = g4 and
g1 = gp analytically.
8.1 The A-type collinear integrals for k£ > 0

The collinear integral for gy = g4 requires the evaluation of an integral of the form

1
A(:B? €; Qp, dO; R, k) = 7I($7 €; 0, dOa R, ka OagA)
X

(o7} 1
= [Tda [ Cava U 0 o (1 aga] 0 (g
0 0
k
X o(1 = v)~ a+(1—a)zv
2+ (1 —a)x
where £k = —1,0,1,2, k = 0,1 and dyg = Dy + die with Dy an integer. For k > 0 this
two-dimensional integral decouples into the product of two one-dimensional integrals, out

of which one is straightforward,
k

At sansdan ) =3 (F) ol B+ G- 19 (52)

Jj=0

ao , :
X / da o =I71=0FRm)e(q _ o)7+2do=1o 4 (1 — a)2] =20 + (1 — a)z] 7"
0
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We will therefore treat separately the cases k > 0 and k < 0.
For £ > 0 the calculation of the A integrals reduces to the calculation of a one-
dimensional integral of the form

A+(‘T?€; aq, dla Rini, N2, N3, 7’L4)
@0
_ / da M= (HRE(1 o) =ma+20helg 4 (1 — g)a] ™~ (H)e[90 4 (1 — a)a] ™,
0
(8.3)

n; being integers. The integration-by-parts identities, including a surface term for the
independent integrals, are

aQ
/ do i <a,n1,(1+,€)6(1 B a)—n2+2dle[a + (1 . a)x]fn3*(1+l-e)6[2a + (1 — a)x]*m)
0 Oa

_ ao—nl—(l—l—ﬁ)e(l - Ozo)_n2+2d16[040 + (1 o ao)x]—ng—(l-i—n)spao + (1 - ag)x]_M.
(8.4)

Using the Laporta algorithm we find three master integrals for A,

ap
Agrl)(x7€; Ck(),dl;/i) = A+($, € a07d1;/€;0a07070) - / due(a;‘r)7
0

ag
Af)(a:,e; ag,di; k) = Ay (x, 6 a0,dy; 65 —1,0,0,0) = / dpe(a; ) a, (8.5)
0
O Y — . e _ [ dpe(os )
A+ (I,E,O{O,dl,ﬁ,) = A+(ﬂf7 €5 ozo,dl,li,0,0,0, ].) = /0 m

where

dpe(a, z) = da a9 (1 — )21 (o + (1 — @) z) " A9,
=da+eda(2diIn(l —a) — (1+ k) Ina — (1 + k) In(a+ 2 — az)) + O(?),
=da+eda( — (1+k)H(0;a) — (1 + &)H(0;2) — 2dH(1; ) — (1 + 1) H(d1 (2); )
+ O(é%).
(8.6)

where we used the d-representation of the two-dimensional HPL’s defined in section ),

H(dy(z);a) = In <1 41 -~ "L'a) ,

H(di(2), di (z); @) = %1112 <1 L1 - %) , (8.7)
ete.

Notice that all three master integrals are finite for ¢ = 0. This allows us to expand the
integrand into a power series in € and integrate order by order in €, using the defining
property of the HPL’s, eq. ([.2). We obtain in this way the series expansion of the master
integrals as a power series in € whose coeflicients are written in terms of the d-representation
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of the two-dimensional HPL’s . We can then switch back to the c-representation using the
algorithm described in section [f.

Having a representation of the master integrals, we can immediately write down the
solutions for A(z, €; ag, do; k, k) for k > 0 and fixed Dy using eq. (B.9). In appendix [D] we
give as an example the series expansions up to order €2 for Dy = 3.

8.2 The A-type collinear integrals for £ = —1

For k = —1, the integral (B.1)) does not decouple, so we have to use the Laporta algorithm
to calculate the full two-dimensional integral. However, for £k = —1, we can get rid of the
denominator in (2a + (1 — «)z) in the integrand. So we only have to deal with an integral

of the form

A_(z, € a0, dr; kN1, N2, N3, Ny, N5, M) =

/ da/ dva™™ 14'”)6( —oz)_"Q"'leE[oz—i—(1—oz)x]_”g’_(l"”‘)e (8.8)
—ng— e

—0) " o+ (1 — a)zv] "8,

n; being integers.
We write down the integration-by-parts identities for A_ including a surface term for «,

/ do / dv —_ —7L1—(1+l-€)6(1 . a)—n2+2dle[a + (1 . a)x]_"l"_(l"‘”)f
_n4 6(1—v)_%_e[a—l—(l—oz)xv]_%) :07
/ da / dq} —n1—(1+ﬁ)6(1 _ a)—n2+2dle[a + (1 _ 04)3:]_”3_(1‘*‘“)6

p T 5(1 —0) " a+ (1 — a)xv]_”6)

= aanl_(lﬂ)e(l —ag) "2 2N ag + (1 — ag)z] T IHRCA (2, € a0, di;na, 5, n6) |
(8.9)

with

1
A_ s(x, € ap,di;ng,ns,n6) = / dvo ™71 —v) ™ ag + (1 — ap)xv] ™0
0

—1
=y Bl —ni—e1—ns—¢€)2h (1—n4—6,n6,2—n4—n5—26; a0 a:)
Qo

(8.10)

As in the case of K we are going to evaluate this surface term using the Laporta algorithm,
especially to get rid of the strange argument the hypergeometric function depends on, and
to get an expression for A_ g in terms of two-dimensional HPL’s in o and x.

Evaluation of the surface term A_g. Because the v integration is over the whole
range [0, 1], we do not have to take into account a surface term in the integration-by-parts
identities for A_ g,

Lo
/ dv = - (077 (1 =) 7" Jag + (1 = ag)ar] ™) =0. (8.11)
0 (%
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Using the Laporta algorithm we see that A_ ¢ has two master integrals,

A(_I?S(x, & ao,d1) = A 5(x, € a,d130,0,0), (8.12)
AP (@, e;00,d1) = A g(x, € a0, d1;0,0, 1). |

A@ g(®, € a0,dy), i = 1,2, are functions of the two variables = and aq defined on the square
[0, 1] x [0, 1], so in principle we should write down a set of partial differential equations for
the evolution of both oy and x. However, it is easy to see that in x = 0 we have

A(_17)S(x =0,¢ Oé(),dl) = B(l —€1- 6)7
1 (8.13)
A(_2)S(x =0,6a0,d) = —B(1l—¢1—¢),
b ao

for arbitrary ag. So we are in the special situation where we know the solutions on the line
{z =0} x [0,1], and so we only need to consider the evolution for the x variable. In other
words, we consider A_i7 g as a function of x only, keeping g as a parameter.

The differential equations for the evolution in the x variable read

0

1 _
%A—,S =0,
QA(_Q)S _ A(_l)s 1—2¢ n (g —1)(2e — 1) n A(_Q)S 2¢—=1 (g —1)e 7
or — ; T ag(apxr — z — ap) ’ T AT — T —
(8.14)

and the initial condition for this system is given by eq. (B.13). As the system is already tri-
(2)

angular, we can immdiately solve for A_1 g and AY¢. Notice in particular that the denomi-

]

nator in (ap+z—zag) will give rise to two-dimensional HPL’s of the form H (¢1(ay); ), ete.

Evaluation of A_. Having an expression for the e-expansion of the surface term, we can
solve the integration-by-parts identities for A_, eq. (B-9). We find four master integrals,

A(,l)(:lr, €; a0, d1; k) = A_(x, € 00,d1;%;0,0,0,0,0,0),

A(,Q)(:L‘, € a0, d1; k) = A_(, ¢ 00,d1; K;—1,0,0,0,0,0),

A% k) = A_ (2,6 a0, di; 53 —1,0,0,0,0, 1),
—A_(

Z, € aO’dIQ K3 _27 07070707 1)

(8.15)
x, € o, dy;
A (2, 6 a0, dy; )

It is easy to see that all of the master integrals are finite for € = 0.
As in the case of the surface terms, we are only interested in the z evolution, because
the master integrals are known for x = 0 for any value of «ay,

A(,l)(x =0,60a0,d1;6) = Bao(1 —2(1 4+ K)e, 1 4+ 2d1e) B(1 —€,1 —¢), (8.16)
A(E)(SL‘ =0,60a0,d1;K) = Ba(2 —2(1 4+ K)e, 1 4+ 2d1e) B(1 —€,1 —¢), '
and
A(_?’)(:c =0,6a0,d1;K) = A_l)(x =0,6a0,d1;K),

" ) (8.17)
AL (SC = O) € O[07d1;’<’) = A~ (17 = 07 € O[07d1; KJ) :



(1)

The master integrals A>’ and A(_Q) form a subtopology, i.e. the differential equations

for these two master integrals close under themselves:

d 9 4m 1—-2(14kK)e A 2(die—(1+kK)e+1) A
Ox x - x -

. (1-— Oéo)1+2d1€(—$ozo +ap+z)” (1+k)e (1] (1+r)e A(l)

v - (8.18)

0 (2 1—0+rke ) —2die+(1+Ke—2 (9 '
— A =——— A+ A
Ox x—1 x—1

(11— a) e (—zag + ag + @)~y S A,

r—1

The two equations can be triangularized by the change of variable

A0 40 g,

A = 4@ 10
The equations for the subtopology now take the triangularized form
8A() 26—2+1—26 Ag)+ 4d1+2_2d1+2 6/1(72)
Ox x—1 x z—1 x
2dy€ e l—e 2 —2a9 ap—1 (1)
+ (1 — )™ (—zap + o + ) ‘o pr— + . A,
0 3@ _1l-€zm 2da+1 7@ 2y, e —ea—1 @
%Af ZHA* R €A + (1 — ) oy “(—zag + ap + ) HA—S'
(8.20)

The initial condition for A?) can be obtained from eq. (B-I6). For AW however, eq. (B.16)
gives only trivial information. Furthermore, the solution of the differential equation has in

(1)

general a pole in x = 1, but it is easy to convince oneself that A% is finite in # = 1, which
serves as the initial condition.
We can now solve for the remaining two master integrals. The differential equations

for A(_g) and A(_4) read

EA(S) 1-2(1+k)e A(_g) B 2(die— (1 4+ kK)e+1) A(_4)

o~ z -
(1 — a0)2d16(—:pa0 + g + x)_(l'f'li)gag_(l—‘r}{)e

X
<1—26 26—1) A(g)_(Z—{—K)E—QA(g)
+

2
A(_,)Sv

z—1 z—1 B (8:21)
<26 —1 (2d1 + /ﬁ;)ﬁ)) A(4)

T rz—1 -
B (1 o O[Q)1+2d16(*[£a0 + o + x)—(1+n)ea(2]*(1+lf)e

x—1 S

A(Q)

These equations can be brought into a triangularized form via the change of variable
A®) = 4B 4@
AW = 4@

(8.22)
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and eq. (B.21]) now reads

(9A() (1—26+

ox x

2(6_1>> A® 4

r—1

2(d1 +1)e  2(di +1)e A
r—1 T

1 1
- (1- ag)Hleﬁa%_e(—xao +ag+x) € < — ) A(i)s

r x—1
+<1—26+2€—1) A®
r—1 T
ﬁfl(f):2_2€fl(,3)+ 2¢ — 1 _2(d16+6) i@
ox z—1 T z—1
i 1—2¢ . 2¢e — 1 A(E) _ (1 — a0)1+2d16(—xao + ag + x)*fag—eA(f)S'
x r—1 x—1

(8.23)

The initial condition for A®) and A® can again be obtained from eq. (B.16) and requiring
A(_s) to be finite in z = 1.

Having the analytic expressions for the master integrals, we can now easily obtain the
solutions for A for k = —1 for a fixed value of Dgy. The results for Dy = 3 can be found in
appendix D]

In figure ] we compare the analytic and numeric results for the €2 coefficient in the
expansion of Z(z,€;a0,3 — 3€;1,k,0,94) for k = —1,2 and «p = 0.1,1 as representative
examples. The dependence on «g is not visible on the plots. The agreement between the
two computations is excellent for the whole xz-range. We find a similar agreement for other

(lower-order, thus simpler) expansion coefficients and/or other values of the parameters.

8.3 The B-type collinear integrals

The B-type collinear integrals require the evaluation of an integral of the form

1
B(x, €;ap, dp; 9, k) I(m €; ap,do; 1,k,9,9B)

/ da / dva 17241 — o)™ o + (1 - a)z] 1720 + (1 — a)z]* (8.24)
‘(1

“at (1= )z + (1 - a)(l - v)z]

—U

where £k = —1,0,1,2, § = +1 and dy = Dy + dye (as before Dy is an integer). Unlike the

A-type integrals, the B-type integrals do not decouple for &k > 0, due to the appearance
of the € pieces in the exponents, so we have to consider the denominators altogether, and
have to deal with an integral of the form

B(J,‘,E; aO)dl;é' nl)n27n3vn4an5an6)n77n8) =
/ da / dv o™ 72(1 — )2t [+ (1 —a)z] ™ 722a + (1 — a)z] ™™

v e

—0) " a+ (1 — a)zv]” "7+56[a +(1-a)(1- v)x]fnsf‘se.
(8.25)
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A-type, k=1, k=-1 A- type k=1, k=2
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Figure 4: Representative results for the A-type integrals. The plots show the coefficient of the
O(e?) term in Z(z, € a0,3 — 3€;1,k,0,94) for k = —1 (left figure) and k = 2 (right figure) with
ap = 0.1, 1.

We use again the Laporta algorithm, and write down the integration-by-parts identities
for B,

/ do / dv — *”1*26(1 —a) g 4 (1 - a)z] %20+ (1 — a)z] ™™
xv Tl —v) T a+ (1 — a)mv]fer&[oz +(1—-a)(l- v)x]fngf‘se)
/ do / dv —_— 7”1726(1 —a) g 4 (1 - a)z] %20+ (1 — a)z] ™™
x0T (L= 0) T o+ (1= )] T+ (1 - a)(1 - v)x]*w&)

= aam_ze(l — ao)_"2+2d1 [ap + (1 — ag)x]_”3_26[2a0 + (1 —ap)z]™™

X BS('Ia €; O, dla 57 ka ns, e, N7, nB)a
where the surface term is given by

BS(QS’,ﬁ; Qg, dla 5’ ns, Ne, N7, n8) —

1
- /o dvv ™71 =) 7" ag + (1 = ag)av] " ag + (1 — ag)(1 — v)a] "0,
(8.26)
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Evaluation of the surface term Bg. The surface term Bg is no longer a hypergeometric
function as it was the case for the K and A-type integrals. It can nevertheless be easily
calculated using the Laporta algorithm. The integration-by-parts identities for Bg read

1
/ dv 9 <v7"5*6(1 —0) 7o + (1 — ag)zv] g + (1 — ap)(1 — v)m]*"sf&) =0.
0 a’U
(8.27)
We find three master integrals for Bg,

BY(z,€ g, dy;8) = Bs(x, € ap, di;6;0,0,0,0),
B (2, ¢; a0, d1; 0) = Bs(, € ap, dy; 6; —1,0,0,0), (8.28)
ng)(x,e; ag,d1;9) = Bs(z, € 00,d1;0;0,0,1,0),

fulfilling the differential equations

J ) [ 2(eg — g —€e+1) —2010€2 + 2€ + 3agde — 306 — apg + 1
By’ =Bg

Oz a0 ((ag — 1) & — 2a) ao ((ag — 1)z — ) (e6 — 1)

—20€% 4 2€2 — e+ 2¢ — 1
apx(ed — 1)

+B<2>< dao—1)(e=1)  4(ag—1)(e—1) )

S \ao((ao— 1)z —ag)  ag((ao — 1)z — 2a)

@) [ (ao—1) (66 =€ —e+1) N 26€% — 26 + e — 2e + 1
(xap — g — ) (ed — 1) x(ed — 1)

(g —1)x — ) (ed — 1)

9 g _ _ W (Zdete-1) B(;)L—l) _ g

Ox x x x
0 5® _ g0 ( B 0 (20[062 —2€% — 2ap€ — 2ap0€e + 20€ + 2€ + 2008 — 25)
S S

o ap ((ag — D & — 200) (1 — €0)

(g — 1) (20€* — 2€* 4 6e — 2¢ + 1))

ox

2062 — 2¢2 4+ fe — 2e + 1 B ) (—2&0562 + 25€2 + 3ape — 3e — apd + (5)
apz(l — €d) ap (g — 1)z — o) (1 — €0)

e 2(ap —1)(e—=1)(2e —26)5  2(ag — 1) (e —1)(2e — 26)0
S \ag((ap — 1)z —209) (1 —€d)  ap((ag— 1)z — ag) (1 — &)

By 21— €0) (oo = 1) 7 —ag) (1 =€)
N (g — 1) (—0e? + 2 + e — 1))

(3) (—2(562 +262 —de+2e—1  (ag—1) (=20€” +2¢% — de +2¢ — 1)

(xap — ap — x) (1 — €0)
(8.29)
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The initial conditions for the differential equations are

Bgl)(x =0,6a0,d1;0) = B(1 —¢,1—¢),

Bk(g2)($:0’€;a07d1;5) =B(2-¢1—¢), (8.30)
1

B¥(x =0, 00,d;0) = —B(l-el-¢),
0

The system can be triangularized by the change of variable
BY B _ap®, B - p®, B - 5, (5.31)

and then solved in the usual way.

Evaluation of the B integral. Solving the integration-by-parts identities for the B
integrals, we find nine master integrals

( ) (z, € a0,d1;9;0,0,0,0,0,0,0,0),

( ) (z, € a0,d139;0,0,0,0,0,0,0,1),
( ) (z,€ ap,d1;9;0,0,0,0,0,0,1,0),

BW(z,¢; 00, d1;6) = B(x, €; a9, d1; 6;0,0,0,1,0,0,0,0),

BO)(z,¢; a9, dy; 6) = B(z, €; g, dy; 0;0,0,1,0,0,0,0,0), (8.32)
( ) = B(
( ) = B(
( ) = B(
( ) = B(

Sy
=
8
o
o
o
U
=
(«%)
I
SN

Z, € a07d1; 57 7170a Oa Oa 07 07 17 O)a
Z, €] aO)dl;é;Ouoaov 17070) 1)O)a
Z, €] aO)d1;5;0707 17070707 1)0)7

=B Z, € a07d1;5;0707 1707070707 1)7

The master integrals B(%), i # 4,7, form a subtopology, i.e. the differential equations for
these master integrals close under themselves. Furthermore the differential equations for
BW BB BG) and B® have a triangular structure in €, i.e. all other master integrals
are suppressed by a power of e. For 6 = +1, the corresponding differential equations are
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given by

0 oy 2e=1)BI (a0 1) 2e BY ( 4e?
(

ox T (2die—4de+1)(zag—ag—x) x—1 2die —4e +1)(x—1)

e(8e —1) @) g2 e(4e — 1) 3)
B - B
Qdie—de+z)” T (2d15—45+1)(x—1) Qdie—de+z)” T
2¢e 2(2e — 1)e 25B (6) 2¢2 BO®) B
x—1 (2d15 —4e 1)90 C (2die —4de+ 1)(z — 1)

4¢2 BO) s 2 5((10 —1)2 N
(2d1e —4e +1)(x — 1) (2d1e —4e +1)((ap — 1) z — ap)

(Od() — 1)2 28(0&0 — 1) (1)

(2die —de + 1)(x ag — g — ) (2d1e —4e + Dz ) 5

3

a 2 g 4eB® | (“2diet4e—1) BO (o - 1)agBY

T

( 2d16+46—1 | 2he—de +1)B(1)+ (—2d16+46—1_46)3(5)+
ap —

)

r—1 r—1

(o — 1)2 1
BY,

C(w—1) z—ag

/\

2
aB(G)_<1—26+26—1> B(1)+(( 86 . €

Ox x x—1
—1 2 2 — 1
(8e—1) € B® 4 ( € - die — be+ B
(2d1e —4de + 1)x (x—1) (2d1e —4e+1) (z —2)

2(2d1€? — 6€% + ¢) N € — 4e? BO 4 1—2¢
(2die —4e+1)(x—1) (2die—4e+1)x x—1

+

Adye® — 12 €2 — 2dje+ 8e — 1 2€(2e—1) BO 4 ( _ 2¢ N
(2d1e —4e+ 1)(x — 2) (2d1e —4e + 1)x x—1
—2die+4e—1 1 BO) 4 2¢ 42 di€? — 5¢% +¢) n
r—2 x (x—1)2  (2d1e —4e+1) (x —2)

4(2d1€? — 5€% +¢€) B® |
(2d1e —4e + 1)(x -1)

( 862 > B(9)+
2d1e — 4 e—i—l)( —2)  (2die—4e+1)(z —1)
( 4(ap — 1) (e = 1) 3

0—2 2d1€—4€ +1)(( 0—1)$—O[0)

A(ag — 1)%(e — 1) 2)
(g — 2)(2d1e — 4e +1)(z — 2)>BS +
< B 2(2¢ — 1) (ap —1)3 2 e(ag — 1)
(g —2)(2d1e —4e+1)((ap — D)z — )  (2d1e —4e+ 1)z
2(e a2 — a2 — eap + 209 — 1) 1) (a0 — 1)040B(3)
(Oéo—g)<2d(1)€—4€+1) (x—2)>BS * x—2 =
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whereas for § = —1, the differential equations are

9y 2e=DBPa0-12  2eBW L e -1
ox (2d1e —4e+ 1)(x g — a9 — ) z—1 (2d1e —4e+ 1)x

2¢2 (8e —1) 4¢?
2 B
(2dve — dc —|—1)(x—1)>B i <(2d16—4e+1)x (2d16—4e—|—1)(x—1)>

B | ( 2¢ 2e(2¢—1) >B(5) N 2¢B(0) N 4 2B®) N
x—1 (2d; e—4e+ 1)z (2die —4de+ 1)(z — 1)
2¢2 BO) 2¢ (g — 1)2
(2die —4e+ 1)(z — 1) * ((lee —de+1)((ag — D)z — )
(2¢ — 1) (g — 1)? 2 (ag— 1) )B(l)
(2die —4e+ 1)(zap —ap —x) (2die —4e+ 1)z

QB(:a) ~ 4eBV) n (—2dye + 4¢ — 1) B©) ( ~ 1DaoB
ox - T . p 7
70 - <_2d16+4e_ Ly Mhe e +1> )+ ( —2dye+ 46 — 1 46>B(5)+
Ox T 1 o i

<a0— 1 (ap—1) )B(l)

_ o
x (ap—1) z —ap

8 1—26 26—1 462
9 g _ .

€ (e —1) @4 (_ de N
(2d1e —4e+1)(x —2)  (2d1e —4e+ 1)z (x —1)2
2d1e —3e+1 B 4(2d1€® — 2% +¢€) 4 8e2 — ¢ (3) 4
(2die —4de+1) (x —2) (2d1e —4de+1)(x—1) (2dje—4e+1)x
1—26+4d162—462—2d16+46—1_ 2¢ (2¢ — 1) 56 4 _ 4 ¢
x—1 (2d1e — de + 1)(z — 2) (2d1e — 4e + 1)z x—1
—2dje+4e — 1 n de —1 BO) 4 de  8(2dy € —3e2 +e)
x—2 x (x—1)2  (2d1e —4de+1)(z —2)
8 (2d1€? — 3€® +¢) B® 4 4e?
(2die —4e+1) (x — 1) (2die—de+1) (x—1)
4¢? BO | 4 — 1)*(
(2d1e —4e+1)(x — 2) (g —2)(2d1e — 4e + 1
4(ag — 1)*(e - 1) RO
(g —2)(2d1e —4de+1)(xz—2)) °
2(ap — 1)3 _ 2e(ap—1) N
(g —2)(2 die—4e+1)((ag — 1)z — ) (2d1 e —4e+ 1)z
2(ead — a} — 3eap +2 ag + 26 — 1) B (o — 1)OéoBég)
(040—2)(26116—46—1—1)(.%'—2) .

+

e—1)
) (g — 1)z — ap)

xr—2
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The differential equations for B, B(®) and B® read, for § = +1,

5
83(2):<4e—1_ de )B(2)+<4e—1_ 2¢ >B(3)_2(26—1)B()+

T r—1 T r—1

x
(2dye — 4e + 1) BO . 2¢B®) | e B®  (ag—1)aBY’
x x—1 x—1 x ’
EB(S) :(2(d1 — 2)6 B 2(d1 — 2)6) B(g) + (—46 -1 B 2((116 — 2¢ ))B(8)+
Ox x—1 T T z—1
ap — 1 _ (O[() - 1)2 B(3)
x (g — Dz — ap) %’

2
D o _ 2(e — 1)BY (ap — 1)? 2(dy — 2)e  2(dy — 2)e 5O
Ox e(r ag — ap — x)? x—1 x

(—46—1_2(d16—26))B(9)+<_ (2(@0—1)2 +2(a0—1)+
g

z z—1 T ag—oy—1T) oox
2ea? — a3 —4e ap + 29 +2¢ — 1 (1) (ap —1)? 1—ag 3)
B B
e(rag — ap — x)2 s+ (ozo—l)x—ozoJr x S
(8.33)
and for 6 = —1
5
gy (2 D\pe (8e=1_ _de \pe 2021 BY
ox r—1 =z T x—1 T
(2dye — 4e +1)B©) | e B® . 2eB®)  (ag — Dag BY
x r—1 r—1 x ’
EB(S) _ 2(d1 — 2)6 _ 2(d1 — 2)6 B(S) i —4e—1 _ 2(d1€ — 2¢ ) B(8)+
ox r—1 x x r—1
ag—1 (oo — 1)2 B(g)
_ @),
x (g — 1)z — ap
9 po A= 1)BI (00— 1)? | (2(di e 2(di —2)e 5O,
Ox e(r ap — ap — x)? x—1 x
—4e —1 B 2(d16 — 2¢ ) B(g) . 2(040 — 1)2 N (ao _ 1)2 N
z z—1 ap(r ag —apg — ) e(rag — ag — x)?
2(a0 — 1)\ (1) (ap —1)? I—a0) L3
o >BS + (ao—l):c—a0+ x By

(8.34)

Knowing the solutions for the subtopology, we can solve for the remaining two master
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integrals B and B(. They fulfill the following differential equations, for § = +1,

2d16+4e —1 2die—4e +1 B | —2di1e+4e — 1 _ ﬁ B&
2(x—2) x—2 x

B<4 :(

(ao o 0(010 1_)331)—2 2a9) ) Bg)’
B(7 (

(

(dy — 2)e d1 —2)e > B | (—46—1  2(die — 2¢ ))Bm+
x

Tz —2 x x—2
ag — 1 (Oz[) — 1)2 B(g)
_ _ S
2x ((vg — 1)z — 2a10)
(8.35)
whereas for § = —1 the differential equations read
B(4 2d1€ + 46 —1 2d1€ — 46 =+ 1 B(l) i —2d1€ + 46 —1 _ ﬁ B(4)—|—
2(x —2) x—2 x
apg — 1 (Oé() — 1)2 B(l)
_ _ s
2 x ((ag — D) — 2a)
—B(7 2 6 d1 — 2) B(S) + —4e —1 . 2(d1€ — 2¢ ) B(7)—|—
Tz —2 x T x—2
ag—1 (ag —1)? B®
2x ((ag — Dz —2ag) ) %~
(8.36)

The initial conditions are the following. At x = 0, we have

B(l)(x =0,6a0,d1;0) = B(6)(ac = 0,6 a0,d1;0) = Boy(l —4e,1 4+ 2d1e) B(1 —€,1 —€).
(8.37)
At x =1, we have

B(E’)(az =1,6a0,d1;0) = B(l)(:r = 1,6 a0,d1;0),
B(8)(x = 176; a07d1;5) = B(Q)(x = 176; a07d1;5)7 (838)
B(g)(x =1,6a0,d1;0) = B(?’)(x =1,€ ap,dy;0).

At z = 2, we have

1
B(4)({I’. = 276; a07d1;6) = 7B(1)<$ = 2,6;0&0,611;(5),
2 (8.39)
BU)('T = 2,6;0&0,6[1;5) = §B(3)(':U = 2,6;(10,d1;5)-

It is easy to check that B() is finite at # = 0 and # = 2. The integration constants of
B® and B®) can then be fixed in an implicit way by requiring the residues of the general
solution for BW to vanish at z = 0 and z = 2.

Having the analytic expression for the master integrals, we can calculate the B-type
integrals for a fixed integer value of Dy. We give the explicit results for Dy = 3 in ap-

pendix [E].
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Figure 5: Representative results for the B-type integrals. The plots show the coefficient of the
O(e?) term in Z(z,€; 00,3 — 3¢;1,k,1,gp_) for k = —1 (left figure) and k = 2 (right figure) with
ap = 0.1, 1.

In figure | we show some representative results of comparing the analytic and numeric
computations for the € coefficient in the expansion of Z(z,€; 9,3 — 3€;1,k,1,g9p ) for
k= —1,2 and ap = 0.1,1. The dependence on «g is not visible on the plots. The two
sets of results are in excellent agreement for the whole x-range. For other (lower-order,
thus simpler) expansion coefficients and/or other values of the parameters, we find similar
agreement.

9. The soft R X (0)-type J*Z integrals

In this section we calculate the integral defined in eq. (B.32). Substituting the result for
the angular integral Q1) we can rewrite eq. (B.32) as

TAL(Y, € yo, dy, g, do; k) = =Y B(—¢,—€) oF1(1,1,1 — ;1 —Y)

o 12 d (9.1)
X dyy (1_y) OI(y;eaCMOadO;O?kvO’gA)‘
0

The hypergeometric function can be easily evaluated using the technique described in
section f|. The evaluation of the y integral order by order in € is a little bit more cumbersome
because the integrand has two kinds of singularities,

1. The pole in y = 0.
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2. The integral 7 is order by order logarithmically divergent for y ~ 0, as can be easily
seen from the e-expansion given in appendix .

The pole in y = 0 can easily be factorized by performing the integration by parts in y.
The logarithmic singularities in Z however are more subtle. We have to resum all these
singularities before expanding the integral. We find that we can write*

Z(y; €, a0,do; 0, k,0,94) = y~ > I(y; €, a0, do; 0, k,0,9.4), (9.2)
where I is a function that is order by order finite in y = 0. Eq. (P.1]) can now be written as
THL(Y, € yo, dgy, g, dos k) = — Y B(—e,—€) o F1(1,1,1 — 1 —=Y)

1 i
x {_46 Yo (L= y0)™ I(yos €, @0, do3 0, k.0, g.)

—|——1 /yod 1=y I(y:e, d'OkOg)]
le 0 vy 9y Y Y5 €, 0p,a0;Y,R~,U,g4 .

As I does not have logarithmic divergences, the derivative does not produce any poles,
and so the integral is uniformly convergent. We can thus just expand the integrand into a
power series in € and integrate order by order, using the definition of the HPL’s , eq. ([.2).
The result for Dy = Df, = 3 is given in appendix E.

As representative examples, in figure [} we compare the analytic and numeric results
for the €® coefficient in the expansion of J¥Z (Y, €; 0,3 — 3¢, ag, 3 — 3¢; k) for k = —1,2 and
Yo = ag = 0.1,1. The two computations agree very well over the whole Y-range. Other
(lower-order, thus simpler) expansion coefficients and/or other values of the parameters
show similar agreement.

10. The soft-collinear R X (0)-type KC«Z integrals

In this section we calculate the integral defined in eq. (B.33). The ¢ integral is given in
eq. (-1). Putting cos® = 2¢ — 1, the integral can be rewritten as

leI(Ea y()vd/O)aO)dD;k) —
Yo ’
2 B(l — €, —E) / dy y_1_46(1 - y)do I(y7 €, 0o, d07 0, ka 07 gA) (]_0 ]_)
0 .

Yo ,
+2B(1—¢€1—¢) / dyy (1 — y)™ " I(y;€, a,do; 0,k,0,g4),
0

where I was defined in eq. (0.2). The first integral is exactly the same as in section fJ. The
second integral is uniformly convergent, so we can just expand under the integration sign,
and integrate order by order. The result for Dy = D}, = 3 is given in appendix [3.

4We checked this assumption explicitly on the e-expansion of Z given in appendix E
5Notice that the rational part of I gives a non-vanishing contribution to the lower integration limit that
has to be subtracted.
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Figure 6: Representative results for the J+Z integrals. The plots show the coefficient of the
O(e) term in FZ (Y, €; 90,3 — 3¢, g, 3 — 3¢; k) for k = —1 (left figure) and k = 2 (right figure) with
Yo = g = 0.1, 1.

11. Numerical evaluation of integrated subtraction terms

Let us briefly discuss the numerical evaluation of the integrals which were analytically
computed in the previous sections. First of all, if the singular integrals in the chosen
integration variables are non-overlapping and furthermore occur in a single point in the
integration region (which can always be mapped to the origin) then we can isolate the poles
using standard residuum subtraction. Consider as an example the K(e;yo, d); ) integral

of eq. (7-9):

Yo 1 ,
Keindyir) =2 [ dy [ dg y720m00(1 - ) lee (1o 1Lyt
0 0
(11.1)
We see that the singularities come only from y — 0 and £ — 1 and there are no overlapping
singularities.® After remapping the singularity at & — 1 to the origin by setting & — 1 — ¢,
we can easily extract the poles using residuum subtraction. The finite integrals that are

left over are straightforward to evaluate numerically.

In general, we encounter integrals which contain overlapping divergences. A typical

5Overlapping singularities would be signaled by the presence of “composite” denominators, i.e. denom-
inators which vanish only when both y — 0 and £ — 1, but not otherwise.
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example occurs in the A-type collinear integral for k = —1:

Az, € ap,do; Kk, — / da / dv =1 (4R ‘(1 — )= Ha — (1 - oz)x]_l_(H'“)E

a4+ (1—a)x
+(1—a)zv

(1 —v)~ (11.2)

The singularities are at a — 0 and v — 0, but the presence of the “composite” denominator
a+ (1 — a)xv (which vanishes only when both @ — 0 and v — 0) does not allow the use
of simple residuum subtraction to isolate the poles. Instead one has to disentangle the
overlapping singularities first, which we achieve by using sector decomposition [B1]. This
consists of the following steps

e We first transform the integral so that the range of integration is the unit square.
This is easily achieved by setting o — aga.

e Then we split the integral into two “sectors” by inserting 1 = [O(a — v) + O (v — «)]
in the integrand.

e Next, we transform the variables in each sector such that the integration region is
remapped to the unit square. When o > v, we use v — awv, while for v > a we need
o — va.

e Notice that in each sector either a or v now factorizes from the composite denominator
and the remainder is finite at a = 0,v = 0.

e We can now apply residuum subtraction in each sector to extract the e poles.

As before, the finite integrals left over are straightforward to compute numerically.

We have written a Mathematica package for the extraction of poles using these tech-
niques. The program produces FORTRAN codes that may immediately be used in numerical
integration programs. To produce the numerical results, we used the Monte Carlo integra-
tor VEGAS [BJ]. The program SECTORDECOMPOSITION of ref. [BJ was used to check our
implementation.

12. Conclusions

In this work we have analytically evaluated some of the integrals needed for computing the
integrated real-virtual counterterms that appear in the subtraction scheme for computing
NNLO jet cross sections proposed in refs. [[3, [J]. Such integrals have to be computed
once and for all and their knowledge is necessary in order to make the subtraction scheme
an effective tool. Our method is an adaptation of the current technique used to com-
pute multi-loop Feynman diagrams: after an algebraic reduction to a class of independent
amplitudes, integration-by-parts identities are generated and solved with the Laporta al-
gorithm to achieve reduction to master integrals. The latter are computed with the differ-
ential equation method and are expressed in terms of one- and two-dimensional harmonic
polylogarithms; the e-expansion has been performed up to the required order in e. The
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numerical evaluation of harmonic polylogarithms has been treated in many works, where
it has been shown that it can be fast and accurate [R5, B§; there is not any specific prob-
lem in our case either. A check of all our analytic results has been made by means of a
direct numerical calculation of the integrals, typically with a relative accuracy < O(1074).
Specific properties of the present calculation are:

1. the partial fractioning in many variables of the integrands, which requires in general
the introduction of new denominators;

2. the occurrence of surface terms in integration-by-parts identities, consisting of inte-
grals of lower dimensionality than the original ones;

3. a non-trivial basis extension for two-dimensional harmonic polylogarithms, together
with corresponding consistency relations in order to have complete analytic control
over the results.

Our method can in principle be applied to the analytic evaluation of classes of more compli-
cated real-virtual integrated counter-terms, such as the C' and D-type integrals of section J,
even though the solution of the ibps in the latter case can be rather lengthy and the explicit
expressions of the integrals can become rather cumbersome. For more complicated inte-
grals, it is probably convenient to modify the algorithm used in this work in order to avoid
the generation of additional denominators through the multiple partial fractioning. A pre-
liminary study shows for example that our algorithm produces a lot of new denominators
in the case of 3-dimensional integrals. For example, in reducing the integral over x and
y considered in the introduction, one should not subject the “overlapping denominator”
1/(1 — xy) to any partial fractioning; this way one ends up with 3-denominator integrals
without any additional denominator.
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A. Spin-averaged splitting kernels

In this appendix we recall the explicit expressions for the spin-averaged splitting kernels

that enter eq. (B.11)).
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The azimuthally averaged Altarelli-Parisi splitting kernels read

1 1
0 . _ .
Pg(ig,«(zi’ zry€) = 2C |:Zz + P 2+ zlzr] , (A1)
Y (ziy zr€) = T [1 - 2z ] (A.2)
qiGr \“0 =T R 1— o) .
2
P Giarie) = Ce [ 2~z (1= 02| (A3)
while their one-loop generalizations are
1 — 2ez;
2C’Arggs ﬂa if flfr =49,
PO (o oy = i (o o PO (5 s 1=
1.5 (7 20 €) = rzen (i 25 € Py (i 203€) 414 0 it fifr=qq,
Crris (1-ez), if fify=aqg.
(A.4)

The renormalized rgffgh(zi, zr; €) functions that appear above are expressed in terms of the
corresponding unrenormalized ones as

% S 1>\ -
ez s €) = 1l (25, 205€) — 5 (4@2@ [<sw> COS(WG)] ; (A.5)
where the unrenormalized T‘Sif "(zi, zr; €) factors may be written in the following form
Ca Te zi\ €
89 (2i, 25 €) = 2 [ ~ sin(me) <z;> + 2o l(6 6,1+ €, 2;)
—z; 9F1(—€,—€,1 —, zr)] , (A.6)
7 1 Ca TE zi \©
rd(2i, zr5 €) = 2(Ca —20r) + — [ ~ sin(me) <Z;) + zi2Fi(e, 6,1 + €, 21)
€
e 2y .
_ ‘r F 1 A
Sin(ﬂ'E) (ZZ> + 272 1(67 €, + €, Z’L):l
1 Bo — 3Cg Ca + 4TR(nf — ns)
-2 A.
+1—26[ e TOA-2r 3(3 — 2¢) (A7)
1 e zi\©
rd (2, 2 €) = 3 [Q(C’A —Cp) + CAsin(we) (z:) — CazioFi(e,6,1+ €, 2)
—(Ca —2Cr)z; “2F1(—€,—€,1 — ¢, z,n)] . (A.8)
The TI];?JT non-singular factors are
C’A(l—e)—2TR(nf—ns) Cr —Ck
99 _ 9 — = 7 A9
ST T 0022003 —2¢) © T 12 (A.9)
For QCD, ng = 0. Finally 3y in eqs. (A.§) and (A7) is given by
11 4 2
Go = §CA — gTRnf — §TRnS' (A.10)
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B. The J integrals

The e expansion for this integral reads

TWrsiyn 3+ diesn) = i+ 2% tio el + 20+ 0(F), (B
where
i = — e
i) = gty + 2+ ) O,
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2k y2d? | 3y2d?  ldwkyod?  12yod? | 12kdf? i 85d2  20kyddy | 17 sydd]  T4ryod) i 533rd}
3k+1 3k +1 3k+1 3 k+1 3r+1 9 (3&—&—1) 9(3k+1) 3r+1 3k +1 9(3.‘;—1—1)

Ary3 29ky2 122 97 ) 2 ) 80kyy &
3 (3n+1) T 38D (?mil()) + 3(3}@11)) H(1,Ly0) — gm*H(L, 1Y) + (3 s T ey

360k y2 24y2 720K Yo 48yo . 10kyg 2 y3 45ky2 3 2 90kyo
3k+1 3k+1 + Berl 1 Brtl H(0,0,0;40) + 3r+1 + 3(3k+1)  3k+l  3k+l + 3r+1 +

60 30k 2 . . 8y 56dirys | 64 myd  12diyd
e ( CES A +1)2>H(O’ ?/0)>H(O’ 0,0;Y)+ (3(3 D T ) T 3@ T 3k 11
84d' ky? 96k y2 | 24d’ 168d/, 8d’ 56d! kyd 64rky3

190 K Yo 1Y0 1KY + 192f'€y0> H(07 0,1; yo) + ( vl + 1 RY5 + KYo

Setl  Bafl T 3l T 3ril 3k+1 (3m+1) 3Bk+1) " 33k +1)

12diy2  84diky2  96ky2 | 24diyo , 168dikyo , 192k yo . 10Ky 2y3
Seil — 3l 3t T 3aeat T a1 s ) H(0,1,0590) + 3htl T 3@rtD)
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45rky3 3y3 90 6 30 2 ) ) 4 23
st ot e el (‘ ek 1)? (H+1)2>H(Oa ?JO))H(O L0;Y) + (Wﬂrf) +

4dZkys + 32d} ky3 + 16K yg _ 6d;2y2 18 d?ky2 . 48d) ky?2 _ 24ky32 + 12d:2 yo + 36d’2Kkyo + 96 d’ kyo +
3k +1 ' 3(3xk+1) ' 3(3k+1) 3k+1 3r+1 3 k+1 3kr+1 3kr+1 3n+1 3k+1
48kyo . 8dyyo 56d) ky3 64k Y3 . 12d)y2 84 d Ky . 96ky2 24d1y0
3k +1)H(0 1,1;90) + (3(3,{ 0 T 3@ T 3B Betl 3r+1 3k +1 3T T
168d kYo |, 192kyq 444} 308d) K 352K . 1dkys v 21;-; y2

3 kt1 + 3k+1 ~ 338 k+1) 3(Bk+1)  3(3k+1) H(1,0,0;90) + 3 (3r+1) + 3(354—1) 3k+1
3y(2)

42 6 14 2 . ) 4d?y3 dP? ryd
Srtl T 3:+le + 3;{51 <_ ( nﬁ)? - (n+1)2)H(0’ yo)) H(1,0,0;Y) + ( (3;14+(i) + 3ln+10 +

32d) ky3 4 16xy3 . 6d;2y2 . 18d2 Kyl _48d; Ky2 . 24ky2 4 1242 yo 4 36d2kyo + 96d’; Kyo + 48k yo
33k +1) " 3(3k+1) 3 K+l 3r+1 3K+1 3k +1 T 3kt 3 K+l 3r+1 3r+1
22d/2 22d2 k  176d}k 88k . adPys | 4 dPkys | 32d) Kyl 16Ky5
3(3k+1)  3s+1 33k +1) 3(3k+1) (1,0,1;90) 3(3k+1) 31 T3 3(3 k+1) + 3(Bk+1)
6d? y2  18dPky3  4A8dimyd 24k yl i 12d2yo I 36d2 Kyo I 96d1nyo 4 d8myo 2242 22dPk
3K+1 3K +1 3r+1 3r+1 3K+1 3r+1 3K + 3+l 3(3k +1) 3K+l

176d/ 88k ) l4ryg 293 _ 2lsyd 3 wyg | 42kyo | 6yo 14k
3 (Br+1)  3(3kF1) H(1,1,0;90)+ 3(3k+1) +3(3n+1) TS R e R v B ey W (k+1)2

2 . . 2&@/3 d/S 3d13 3I€y2d,3 3y2 d/3 6!’»3y0d’3 6 yOd,S
(k +1)2)H(0’ yO))-H(l LOY)+ (3(32+11) + 3(3/3 Jil) 3r+1 324—11 + 3n+11 + 3m+11 -
Ukd? 1147 dryd A2 18kydd? | B6ryod? 22k dP | 4kydd]  18kyid) T 36ryo di  22kd] T
3(3k gl) 3(3§+1) 3r+1 3k +1 3r+1 3+l T 3k +1 3n+1 3r+1 3r+1
4K y 6y 12 Ky 22 . 240
GRSkl T Bl 3(3&1)) H(1,1,1;90) + (_ AR~ e >H(0 0,0,0;90) + <—
15 1 . 56kd 8 d} 64 ) 56kd’
erf}‘z—m) H(0’070707Y)+(_(,§+1)12_(m+1 (H+’f2> (0,0,0,1; yo)"‘(—m—
8 d 64 . 15 . 12kd/? 4d/?
e~ e ) H0,0,1,0; o)+ (— 885 — e ) H(0,0,1,0:) (= 2550 — e —

s — i) H0.0,1, L)+ (= 2 — 55 — o ) H(0,1,0,0: o)+ (= e

(k +1)2  (k+1) (k+1)2 (m+1)2 (n+1)2) (k+1)2
1 . 12kd/? 4d"? 32kd) 16 . 12kd/?
(r +1)2)H(07170a07Y)+<_(H _;'_11)2_(5_;'_11)2 (k +1 R+T2> O 170a17y0)+<_(,€+1;2
4 d? 32kd, 16 . 2kd’3
A o (HH’;Q)H(O, 11,090 + (- 57 — o) HOL1L,0,Y)+ (= g -

2 d'? 12kd’2 12kd! 11 1 .
(H+11)2 — e _'_11)2 _ (R+1)1 = +1) )H(O 1,1, 1;90) + (— ﬁ - W)H(l,O,O,O,Y) +

(_M—#) H(1,0,1,0;Y)— H(1,1,0,0;Y) — H(1,1,1,0;Y) + H(0; (4”’32 ui
( s Uy Ly, Uy s Ly Yy Yy s Ly 72-/0)

k+1)2 T (k+1)2 27(3x+1)
16d} y3 + 4d2kyd __ 80d} Kyg + 128kyd + 16y3 . 17d2 y2 + 44d} y2 17d’12ny3 + 80dy ky2 _
273k +1) T 9Br+1)  27(3rt1) T 27(3 rtl) T 27(3k+1)  18(3r+1) T 9(3k +1)  6(3n+1) T 3(3k+1)
164ryg  byg | 49dfyo  302diyo , 49dPk yo  5TAdimyo | 1420wyo | d8yo  92nCs 4 ) |
3Bk +1)  3n+l T 93k +1)  9(Ba+1) | 3(3rtl)  3(3r +1) T 3Br+l) T 3r +1  3e+l  3m +1
. 2d2y3 8 diyd 2d2kyd 40d} kyd 64 kyd 8y 17d2y2 22d)y2
H(0;Y) (27(3m+1) 27(3n+1) T oG Rt ~ @R T 2@ D) T 270k 1) ~ 36@e D) T 9 @Batl)
17d2 ky? n 40d, ky? 82 y2 . 3y2 + 49d’2 yo 151d) yo + 49 d2kyo _287d! kyo + 710ky0 +
12(3k +1) 3(3n+1) 3(3k+1) 3k+1 18(3n+1) (3/{—}—1) 6(3&—&—1) T 3(3 k1) 3(3k+1)

24y0_ 4dyys +28d’ rys  88kys  8yy  Tdjyd  49diky3 +214n y2 i 6y2 +22d1 v |
3 K+l 9Bk+1) " 9(Br+1) 9Bk +1) 9Bx+1) 3Bk +1) 3(Bk+1) " 3BrF1) " 3x+1 " 3(3r+1)
1ddirgo - 90dryo - 240 ) Br((): ) + 2dPyy A dyyi | 2Pkl Adieyd 8 kg
3(3k +1) (314-1—1) 3k +1 Yo (3/1—&-1) 9(3k+1) 3(3 k+1) 3(3k+1) 3(3k+1)
7d2y2 +3d/ 7d’12/£y8 + 35d} ky2 64 58 Ky2 + 1dPyo  12diyo + 11d %yo _ l64dikyo 244 kyo
6(3k +1) 31{-{—1 2 (3k+1) (3/4—4—1) 3(3k+1) ' 3(3k +1)  3k+1 3 Kkt 3(3k+1)  3(3k+1)

49d/? 85d 49d2K 133d) k 194k . 40rky3 8yg 180ky2 1292
18(3k +1) +3 (3m+1) T 6(3 n+1) +3 (3m+1) +3(?m+1) H(1;90)+ 3 kt1 +3(3n+1) T3 Al Betl T

360ky0 + 24y0> (O 0: yo) (4d1y0) + 28d1my0) +332f€y8 6dyys  42diky2 48k yo 12d}yo n

3 k+l " 3k+1 3(3k+1) T 3(3k +1 (Bk+1) 3 k+l 3x+l ~ 3BrFl + 3et1

84d" 4d, 28d" kys 32ky3 6d’ y2 42d’, ky? 48
1 kYo + 965y0> (0 1.y0)_|_< 1yo) + 1 RY + kYo 1%0 1590 K3 +

3Tl 3rt1 3@r+1) T 303rt1) | 33k +1) 3R+l 3 K+l B3R+l
12d}yo 84d’ kyo

96k yo _ _22dy _ 154d} K 176k i 2d2y3 | 247 ryd
3rtl T Barl T Brfl  3GrtD)  3GrFD) 303+ H(l,O,yO) T (3@ T 31 T
16d} kyg 4 8ryg . 3d2y2 B 9d;2 Ky _24d) kY2 B 12ky2 + d2yo 4 18d2kyo i 48d! kyo 4 24k o
3Bk +1) T 3Br+1) 3 K+l Brtl 3ntl 3k +1 T Brtl T 3 At 3rt1 3rt1
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3Br+1)  Brt+l 3k 1)  3(3r+1) (rt1)Z ~ (r +0)

28kd), 4d), 39k . 28kd/, 4 d 32K .
<_ (H+1)12 - (H+i)2 - (,{Jrl)z) H(0,0,1;90) + <_ (H+1)12 - (R+11)2 - (H+1)2) H(0,1,0;90) +

/2 /2 U
(- oy — 28 — oty — (B JH(O, 1, Tiyo) — 4258 — 290) 4+ H(LY) (755 +

12 12 !
S — e — Sy — sy ) HL Liyo) + ( — 2% — gt ) H(0,0,050) +

(k+1)2 (k+1)2 (k+1)2 (k+1 3 k+1 3k+1 9(3k+1)
7r2y3 7/€7T2y2 ™ 2y2 Trm? 2 T2 w2 . 16 k¢
9(3 511) B 2(3n+f) B 2(3H+01) + 3'7:+y10 + :;rmyrol + (_ 3(3 nil) o 3(35+1))H(0’ Yo) — 3»@5:13) +
92ky3¢: 4yd¢ 138 kydc: 6y2¢: 276ky0( 12y0 ¢ 11km? xl
3 (3ngrf) + 3(3;2+31) R T=s el ot s el i 30(3: T 30(3H+1)
C. The K integrals
C.1 The K integral for x =0
The € expansion for this integral reads
K(esyn 3+ die0) = k:“” + k( P S X (=) IR (oR )
where
0

kY =1,

KO = 28 32 1 6y — 2H(0;50),

KO = 242 10;3 + 102 502 - M 1ag 4 (= 420 4 62® — 120) H(050) +
(=245 +3dqa? — 6dyo + 5 1)H(1;x) +4H(0,0;2) + 2d\ H(0, 1) — =2

12 ,.3 / .3 12 .2 2 !/
k(O) 2d27z _1462l%x W29x3+5g§3_17c§6:p +28d 2 +7r2x oy 2+49d 1573d x_ng_
3 ! ! !

32x+<4dm _gogx _7dém 110z +22dm_28$+ ) <2dz 10d 7d16x T
Bl a?+ 002 14y g 200 O ) H(l;m)+( 12z +24a:> (0,0;2)+ o
12d’1x>H(0,1;x)+ <4d 2 6,z 22;1) (1,0;z) (2d 2 3d’2x2+6d1m—

113d'12)H(1, 1;2)—8H(0,0,0; ) — Ad| H(0,0, 1; 2) — 4d), H(0,1,0;2) —2d2H (0,1, 1; ) — 23,

2 /13 3 32 2 312 /2
4H(0,0,1,1; x)d’2+4 H(0,1,0,1; 2)d}? +4H(O,1,1,0'x)d’2 27772 3 — B _
Ip2a2dy 4 302 | g2y g 16090 4 g 1(0,0,0,1;2)d, + 8H(0,0,1,0;2)d) +

2 /3
8H(0 1,0,0; x)d’l _ 57r27m + 32;19: + 57r6;p2 — 1722 — m + 72x + (7 2 d/g 179c36d1 .

49zd® | 251dP | 14 23d?  28z%d? | 157w df? 401d1 1237 56 z3d; 1 9 2
+ + + +3 dy — — 172y dy +9z°dy +
18 108 27 9 9 27 2
2
. xd’ _39 d/l 117r d1 + 67277d ) H(l,:ﬂ)+ <7 Sdg)x +4092 + 14d z —920x ) 44d1ac 4561 —
! .3 12 .2
2r2 ) H(0,0;2)+ (—4d'2 3y Ny +7d1”” 10|z — 247 x+28d’ H(0,1:2)+
3
(— 23 4 00 2% | THEE o2 - 2900 4 og iy % - 18§d1) H(l,O;x) +(-

2 113 1 /3 3 /12
233 4 T W adi | 491;? 4+ L0 dp 5952 4P + 14zd? — 24 )H(l, 1;2) + (— 16.2% |
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2422 —4833)H(O,0,0;a:) v ( SO 4 19 d)a? — 24d’1x>H(0,0, 1;z) + ( SO 4 19d) 22 —
24d’1x>H(0 1,0;2) + (— §d32x3+6d’12 22 — 1242 :L‘)H(O 1,1;2) +( 86‘1” +12d, o —
SVH(1,0,0:0)+ (- § dPad+6dPa? — 12470+ 2d7 ) H(L0, L)+ (- 3dpad+
6d2a? — 1242 x + 22;f'f)H(l, 1,0;z) + (— 2033 + 3 22dP — Gud? + %)H(l, 1,1;2) +
16 H(0,0,0,0;2) + H(0;2) ( — sedfa® + 24 R e L L IR L

9 18 9
12
MTlx + 314d1x + 2722 — 64z + 4(3) — 5 2%+ 62%(3 — 122(3 —

24djx+

202 4 1822 —

C.2 The K integral for x =1

The € expansion for this integral reads

1 1
K(e;yo,3 + die;) = 5—2k9§ + gk(fl) + kS ek 426D 4 0 (), (C.2)

3 2
KUY =% 30 4 3y — H(0;y0),

U /3
R = G ety T o Ml Ty (424602120 ) H(0i)+ (- B -
?+3dﬂ+3i—3d =3+ B0 4 ) H(15w) + 4H(0,0,2) + (d) + 1H(0,132) — 5,
(1) _ dPPz®  4di2® 2 43 | 73 17dP2z? | 95d) 22 2,2 9592 | 49d2 x 265d)x
e LU i Rl S i s 7 el 31623_ 1813_
2 ! !
7T2904r5£:c+<4d7m_4 3_ 7d9c +53§c +22dm_14§x+L> H(O,x)Jr(dlgx _Sdéx _
12 .2 2 U 12
xg_?dll;: +2:3116133 +61$ +11d _3131 _8%35_4%%1 13138(11"‘39)[{(1537)"‘(%_
24 2 + 482 ) H(0,0:2) + (245 + 28 — 6 djo® - 32 + 12djw + 62 + 2) H(0, L;x) +
/.3 12 .3 ! 3
(4d13x +%—6d’1x2— 2 ] 223d >H(10m) <d13x +2d31:p _L;_
12 .2
ST 3?4 32 4 3dPa + 6d)w — 3p — 4L 1L dl—|—11)H(1,1;x)—16H(0,0,0'$)+

(—4d) —2) H(0,0,1;2) + (—4d, — 4)H(0,1,0;z) + ( —dP? —2d) + 1) H(0,1,1;2) — 3,

(1) 233 43z%d3 251z df¥ | 5aPd? 635z df | 363lwd? 253 Habdy
ky' = dy’ + 733 216 27 @ T a6 T 27 d — =5
72,29 1195 a?d) 11 a2qd — 831w dy 23 537r x? 116922 737r z 1139x
g x dy + ——g+ + T rd] — —— + s + +
23d3 1+ 1702d?  49x d’13 251d73 11x3d’2 173 z2d;2 481xd’12 2455 dP? 1 223 17x3 di
grrid 72 36 T 26 T . 7T 36 216~ Tom 2 di— g
571:5 d 1013zd) 117r d} 1591 dj | m2g3 3
%7.‘_2 2dl Ly 2 d/ 36 1 1 _7%_71’ +307z 4 J:_19411_

11z 2 +895>H( )+ ( 16d1x 416 3+28d1x 21?6 788%’1 96+58§L:p74%) H(0,0,x)+(f
%d’12x3+%+2 s d§x2—33d2/1 10?2000 s g 260 T +4)H(0,1;x)+

2
2

(—%d’2$3+ %TL%?)_F%&& 46d; 22 p1e2 _ 22dPw +%+166z+%_%_

3 3 3 3 9 9
722 d? 11xd'3 494’3 7x3 d?  13c%dP? | 17xd? 217 df? 19x3d’
39) H(1,0;2)+ (—babdf+ 15 L 27 | 17 a7
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43x2d’ +59x d, _75316d’1 3+61w 836”C+%)H(1,1;x)+<—%—|—96x2—192 :z:)H(O 0,0;2)+
(—lex—2:r3+24d’1x +9 22 —48d’1:1:—18:x—2)H(0,0,1;x)+<—
1222 — 48d)x — 247 — 8) H(0,1,0;z) + ( — 3dPad — % + 22 4 6dRa? + 6d)a? — 322 —
12d22 — 12d,x + 62 — 4 d +2)H(0, 1,1;2) + (— 16108 162 4 94 0% 4+ 2422 — 48dz —
487+ d1+88)H(1,0,0;m)+<—§d? 39 df 2%+ 64202 +9d, % — 12d20 —18d; 2+ 22 ¢

11d’> (1, 0,1;m)+(—§d’f UL @+6d 2+12d1m —6 22 —12d2z — 24d} v+ 122+

16déx _7_‘_24(1/11‘2_‘_

22d’2 44d 22)H(1,1,O x)+( AP+ ~3wdP+ 11d xsd/12+9x22d’12 —9zd?+
%+$3d/1 922 d1+9 d, — 11d :%3+Tf31:+F)H(l,l,l;x)+64H(0,0,0,0;x)+

164 + 6) H(0,0,0,1;z) + (16d’1 F8)H(0,0,1,0;2) + (4d’12 +ad) — 2) H(0,0,1,1;2) +
16d; + 16)H(0,1,0,0; ) + (4d’12 - 6d’1> H(0,1,0,1;z) + (4d’f +8d) — 4>H(0a 1,1,0;2) +
AP+ 3 dP =35+ 1) H(0, 1,1, 1) + H(0; x)(— LR g3 200 dnlad o gt | 1TdELR

95d" 2 2 49472 530d" 4
9190 _9n2 x2+2521 _ 91l’+ 1x+4 51359”—#6(3)—2903(3—#9952 (3 —182Cs — 131&‘

(
(

D. The A-type collinear integrals

D.1 The A integral for £ = 0 and arbitrary x

The € expansion for this integral reads

I(x,e;00,3 + d16;K,0,0,94) = v A(e, 253 + die; K, 2)

1

. . . (D.1)
= ga(_l’o)—i-aé ’0)+5a( 04 g2 a( 0)—1-(’)( ),

(k,0) _  af Kag ag ad 4k o 40 3kl

g — 4(z-1) + 4(k +1) + 4(/{i1) T z—1 " 3(k+1)  3(k+D) +3 (x 1)2 + (x 1) +z +1 +

3a2 o? Q 4 4
P Sl iyl i Bl W= il Ul P Bl o Bl e s ( L+

o ) H (05 a0) + (1= Gy ) H(032) + Haloga) - 2,

(k,0) diat di kot dy«ta Tk a 7na d1a
ap = (,.;+01) ~ B(x +(i) SE—D)(xFD) T 8= (FD) T 8(s 1) — 8E=D)(stD) T
5a 5a 13d1a 13d1/-ea3 dq nag 7&&8 2d1ﬁag
8@—D) (n-‘,—l) + 8(n+1) T 18 (et ) T T80 T MDD XD (1) _ 9E—17(x +1) +
19ka3 61k o diod 5 o} 2d; o} 3503 12503
217 12(er1) T 2D (D) ~ 2D () 9= 1) T 3612 (xF1) ~ 36 (r11)
23d1a8 23d1k O‘O Sdlnao 41/{040 2d1k a% 39/{a(2) dlna%
12(k+1)  12(k+1) 4(96 (s +1) 8e-D(r+D) T 3@—12(cH]) _ 8@-1)7 (nF1) _ 2@—1P(ktD) T
27 kol 107m0 3dy02 89 a? 2dy o 7lal
8(z—1)3(k+1) + 8 (kt+1) ~ 4(z— 1)(n+1) + 24(z— 1)(n+1) + 3xz—1)2(k +1)  24(z—1)2(k+1)
dia? + 4302 + 20302 + 25d1 ag + 25d1 kag + dik g 5Krao _
2 (z—1)3(k+1) 24(z— 1)3(/{ +1) 24(k+1) 6(k +1) 6(k+1) 2(z— 1)(H+1) T 2(x—1)(k +1)
2d1 kag + 5Kk ag + d1kag _ 15k __2dik ag + 45Kk _
3(x—1)%2(k+1) (z—1)2 (/-H—l) (z—1)3(rk +1) 2(z—1)3(k+1) (z—1)4(k+1) 4(z—1)4(k +1)
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105k + 130 o 2d1 o + 3ag + di ag . 230 o
4(s+1) ' 2(z— ) (KH) 6(z—1)(s+1) 3 (z —1)2(m;1) (w4—1)2(f@4;1) (z— 1)3(5—&—31) 6(x 3) (5 +1)
2d, 61 169 K Q RQ [ of 2KQ; 2K o 81@01
(171)4?n+1) + 12(z— 1)(1( n+1) 12(;»;?—1) + (‘ 2(z— 01) _TO_ 2 (xo—l) B 0 +32 10 3(z— 1(32 +=3 ¢+
2 a3 203 8ad 3 ka2 2ka2 K a2 3a2 2 o? a2 2
7= 3=z T 3 Ut @2~ @1y 6"“0‘0 =1 T G- Gt oy 6o+ -

2 2 2 2 2 5K 5
S0t oty — (gcm{)4 +8"30‘0 + 24— 2 2 — S 8a0 — iy ey
5K 5K 25K _ 25K 5

5
Pt Tt 21 12 3D T8@-17 6 @17 T i@ T 217

(z
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%) H(0; o) + (4(m TV iy e v Rl e e Al oy L Ty B ey

5 5 49 49 X d1a4 d1a 8 d1a 2d1a 2d1a3
e L + 12) H(0;2) + (_ 7 T 2@-1) T R e e

rz—1

3d 2d d
6 dla% xlcio + (:vl 10;8 - ( la)g +8d105()+ 2d1 ao - (lea)o + (id_l?)% - %xd_lloig - % - 2(;li1) +

2d 2d . 2d; K . .
3(95,11)2_( )3‘1‘( 1) )H(l,ao)+<W—W+m—ﬁ+l)H(O ()éo)H(l,:E)+(—

Kk ad rad ad ad Ko K ad 4k o 4 o3 3ka K a2

Py Ry S s VRS S S ) AL B T - 1)27L BERT ey Rl ey
na% 3 2 304(2) ag 2 —3 Kao 4

R TR T Ty 0‘0 G-t Goip ebr TAR ot

g g 5k 5K 25K

oy Tl ey A o e e C 1)* +4dag — 4(x—1) 5 (%1)2 T 8@-1F T T @0t T Ba-1p
K K . 2d1 H(1;0

25+ (_ casy (:c—21)5) H(0; O‘O) -~ (1)'0) — ot st (a:51)4 +

iy — B ) H(er(ao)s o)+ ( — 2 —26— 25 —2) H(0,0;0) + ( 25 =

[E= 17
2) H(0, 0'1:)—1—(— 2d) 2d1) H(0,1; ag)+ (—W—H& - 1)5+1>H(0 c1(a0); )+ (—
(1,

— 2K+

(z— )
2d 2d K
Tt R e 1) 1,052)+ (W—mﬂf 1)5+1> (1, c1(ao); )+

2 71'2Ii ﬂ'

(_ m - W)H( 1(@0), e1(a0); ) + 5163 T{)S’(ZH) T3t D T 8@ E ) n+1’

(k,0) _  d2ad 3dy o d2rag 5dik o d2rag 5dikad 2 ko

sy T 16(k+1) ~ 8(k+1) + 16(;~;+1) 8(n+1) + 16(z—1)(k +1) s(x—1)(,i+1) T 24(z—1)(k+1) +
35&046 35&043 + d 0‘0 3d1o¢0 T oy + 21040 21048
12(354 1) (n+1% + 16(k+1) 16($ 1)(;e2+1)3 8(x—1)(n§L1) B 242(:1: 31)(;~e+1) 16(z 3) (k+1) + 16(k+1)
mop 43d10¢0 505d1o¢0 43d5 ko 33 dikag . dikag 5d1no¢0 TRy .
2~ TOS(AF1) + 316 6 (< 1) ~ T08(<+1) +3 5D A1) () + 3= D 1) + 5= D(+T)

4(;)5)?)&%) + 27(x4d11)m&+1) - (zlgfj)gzgoﬂ) 18(:(;7r 1’;a(on+1) + 216(12551)Hzg+1) - 22124?:?{) -
203 3d; o 208 21 4d? o 181d1a
diog 1 & ™ 0 1Qp
@ D)D) T 3@ (1) + 5= 1)(}@—}—1) ) T 71 (D)~ 26617 (x3])
7 2al I 4730 16070 I 272 o3 I 95diad  347d of I 95d3kad  673d1kaj i
18(z—1)2 (fi-i‘].) 216(z—1)2 (k+1) 216(k+1) 9 72(/{—1—1) 48(n+1) 72(k+1) 48(Kk+1)
3d1n a% 167d1na8 7r2/mc2 1721na0 4d /mzo 247d1nag
Se-D(x+T) -] (4D A= 1)(& D + - DICE 9(x—1)22(/1+21) + @-D7(x7T) +
T RQG 2279kag d Kag 259d1f-§a0 TROG 1987k
6a—D(r +1) A1) (n+1)+2(x—21)3(n+1) B =1 (D) D170 +1)+12442(;,;—1)3(m1)Jr
5987 nao 3d a 311diaj 2 ag 1103a 4diag
10t D) T 8@k 30 THE—1)(xF1) ~ A= 1)(H+1) T WD D)~ 9@ T
125d1 02 I n2a? _ 977a3 i diog _ 355d1a2 _ 2ol T
48 (x—1)2(r+1) " 6(@—1)2(k +1) 144(z—1)2 (n+1) 2 (x—l)d(wl) 44(z—1)3(k +1) 12(z—1)3(k+1)
661a2 n 2741af = 7% o} 205diag i 575d1 g 205d? Koy n 1325 dikag d?kag _
144 (z—1)3(k+1) 144(H+1) 2 36(5—}—1) 24 2(n+1) 36(n+1) 24(rk+1) 4(z—1) (,-g+1)
2d1 kag T 2kag 32Kkaq e o 65d1 kg o w2 nao
5@t T 6(a— D(x+T) T 5@ D T @02 7 T 2@-12(ctD)  6@—12(kFD) T
d e 2 4d e
—}75% 1) 13 : 1 +121611d13m01 + 35 ifi??o 1) 9 Ei’sémo t 14 01
(z=1)% (s+1)  (z=1)%(k+1) (z—1)%(k+1) (z—1)3(k+1) (z=1)%(k +1) * (z—1)*(k+1)
889d1 kag 2 kag 668Kkag _ 1127kag d2 190 4d1 o 72 g
20(@— 1) (x+1) 6 (-1 D) T o= (x F1) ~ 9(ed D) I@=1) (+F1) T 9(a= 1)(Ii+1)+6(x CEShe

28ag 4 d [&d 97d1 o 7 ag d «
DT T ST~ B i~ st T Gt~ e 10 T
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209d; ag + 2 2o _ 98 i 4dia0  1081djan m2aq I
36(z—1)3(k+1) 6 (z— 1)3(n+1) 9(z—1)3(k+1) (z—1)*(k+1) 72(z—1)4 (/{Jrl) 6(z—1)4(k+1)

158 ag _ 347aq | 27 2 Zag diag | 1 4, dikal  Trad  Trad | diad  5of 5o
0@ 1D)I(ntD)  9(mtl) +( T1dik Gt T T e 1 T aE=) A=)~ 1

13d1a8 13 3 dlnao Tk ao 4d1nag 19+ ag 61/@018 d1 on 5a0 4d1a0 35018
AU i s ML o' Rl o ) A i to e " ®e-nz
125a0 23 d1a0 23 3d1l‘€ a% 41504% 4d1 K 0‘0 39/@040 dlfi 04(2) 271{04% 107n a%
+ + 3 dikag + 50 —1) T G-1) 361 i T =1 T dm=1)% +
3d1a0 _ 89a0 _ 4diof 4 7la? n diad 4303 20303  25d1a0  25d1 koo dmao T
2(c—1) 12 (z—1) 3(z— )2 12 (z— 1)2 (z— )3 12 (z—1)3 12 3 3
5k ap + 4dikag 10k ag _ 2d1kog 04 15k o +4d1/<a0 45k g 105k0g d1 ao + 139 + 4d1a0 o
z—1 3(z—1)2 (z—12 (z—1)3 " (=13 " (z—1)* 2(z—1)% 2 3(z—1) " 3(z—1)2
6 ag  2diag 23 4diog  6layg 169 aq 205d1 205d1/€ 17d1 Ii_ 45k 13dik
@12 @18 T3 (@17 T e=1)T  6(a=1)T T ot T 8e-1) -1 18 (a-12
35K + 13dix 35+ _17dik + 45n . 205d1/£ + 205k _ 205k + 17dy
6(z—1)2 " 18 (z—1)3 6(:(: D3 " 8 (@—DF T A@—D% ~ 72 (2—1)° 12( )5 12 8(z—1)
65 _ _ __13dy 418 55 _ _Lidy 205d; w2 +
2(z—1) 18 (z—1)2 18( D2 T 18(x—1)3 18 (z—1)3  8(z—1)4 12(a: N~ T2(@—1)5  6(x—1)°
449 _ 2 _ 161 . _ 17 kdy 13kdy 13 Kkdy 17kdy 205 ~dy _ 205kd;
36 (z—1)° 6 H(0; a0) + ( 8@-1) T Ba—1)2 1817 T 8a—1)7 T 72(z—1)7 72
7dy o 13dy _ _13dy _ 17dy  205dy __ 205dy | 455 _ _ 35 +5 35k 45k
8 (z—1) " 18(z—1)2 18(:6 1)3 ' 8(z— 1)4 72(z—1)% 72 4(z—1) 6 (z—1)2 " 6(z—1)3 4 (z—1)*
2k 205k 205n 55 55 65 __x? 449
ot~ (s TR A ey~ e -1 T2 @—1) 817 30(e- 1)5
T2 | 449 X d%o/o1 5 dlaé 1 4 dik aO d2aé 5d1aé 13d2a0 125d1 aO
5+ 56 JHO )+ (T = —1dikg — g T I T - + +
@ 3, dik ag _ 11d1/mz8 d ao 5d1a0 4d§ag . 35d1a0 23d2 a(Q) 203d1010 59 2
sdirag+ = 18(m—1)2 e1 T o a2 18(x—1)2+ 12 tadik ag
17d1m0 +Qzadm ag 19d; ko2 +3 diaf 89d1a0 _ 4d? o} 7ld1a? n d a? 43d1ad  25d3 ag i
2(z—1) " 12@@—1)2 ~ 12(z—1)3 " 2(z—1) 12(z—1) 3(@—1)2 " 12(z—1)2 " (@—1)3  12(z—1)3 3

169d1a0 + 73dlno¢0 + di1 Kag 2d1 kg + 11dy kag 37d1 ko dlao + 13di g + 4 dlao 6d1

3(z—1) (z—1)2 3(z—1)3 6 (z—1)4 3(z—1) ' 3(z—1)2  (z—1)2
2cl2 a0 | 23d1a0 4d} a0 _ 6ldyag | 205 df _ 305d; _ 155dm 4o dik | 25dik _ 25di k|
(z—1)3 T 3(z-1)3 " (z—-1D* 6(z—1)% 36 18 18 3(z—-1) " 36(xz—1)2 12(z—1)3

2

37d d 2d 4d3 73 d ? 49d a3 61d )
61T T 1 (acl 0 _3(12 11) 5@—1)2 T 36(s-172 +(z—11)3 EEPRCEE G 1y +6(m_f)4> H(1; a0)+

3 3 2 2
(3&040 3k 0 12/10{0 é ml:v)o 16k 0 4a0 (4 ao) 16ag 18211?0 (ff?)%
6 6 4
(z“i (11)03 36%“0 ma(i (z 01(32 ( )3 12[!0 121’1?0 (12%06)O %ZH O)CO (13225(11)0 —48k 0

% 33k 7K
Gty — ety + mt 1600+ 5 — G P T I T Meeir T Y I (:571)
5 5 5 . 15k 5K 15k
3@-12 T 3@-1° 2 @17 6(3:—1)5 +5 ) H(0,05a0)+( — 2(:v—1) te—nz (3: T e T

33 33k 5 5 5 49 :
Te-DP ~ 2 TG + 36207 ~ 3 T et t sy §>H(0,0,x) + (dl ag +

dliné4—|— dlf-cao + d1 0‘0 o 16d1040 o *d o a 4dlna0 + 4d1mx0 o 4d1a0 + 4d1a% + 12d1 Oé2 +
0 z—1 3 0 "z—1 3 (z— 1) 3(z—1)2 0
12d 0+ 2558 - 4( dm;lo e )a0 = (2d1a) —16d1ag — 16d1 ag — 2400
4((?513120 é(ldlnc)zo + 4(d1/£ 310 4d1a0 + (4$d_1(11)02 . zlzd_llo;g + (4d1a)0 + d1 + 25 dln + 2?;?1:{1) —3 E”)dln)2 +

5d 5d 25d 5d 5d 5d 49d .
1P 2ot 81 T 3 (acil) - 3(3;_11)2 + 3(3;_11)3 T3 (et 6(1_1)5>H(07 L ap) +

. m2kd w2d 2kd Kk d 2Kkd 25kd
A (L) (3@—135:3 (1~ 2<w e+ T (-2 R 1>3+2<x 7t a1
2dy

49d K K K
)3 +3 (a: 07 T 617 T 4&571) oty AT Tyt — Ty

K . 4kd 4 d
e 6( 7+ et T~ meenr *) H(0; a0) + (‘ (1P ~ - T
. 2k di .
2 —Bht 2)H(0,0,a0)+<—( I+ 2l 2/~@d1+(x - 2d1) H(0,1: ap) —

MT)SJFL)JF( 25 Dy — 2 1)5+2d1+($ 5 —6h + 13- 2)H(o a0) H(0, 1;2)+

(4 (1551) (:v 1)2+2(:p N 4(3&1) 4(3; 1)5+33K+<( “5 —6r ooy ) _2>H(0;O‘0)+

2d
e = R
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2k dp .
((z B — 2rdy + 25 le) H(1;00) + 1551 ~ 52 + 5 @17 ‘4<x51) - Dot

dik ad diad 16d1 o 4dna 4dik o
%) H(0, cl(ao);x)+(d1aé+dmaé+ e e 310—*611/’% g —

z—1 3(z—1)
4d 4d 6d 2 4d 2d 6d 2 2
Bel 1 s +12d103 + 12dykod + 4500 — <;“SO + R

16(110[0—16(11/{ a0_4d11$a0 +4d11€ ag _ 4di1kag +4d1l€ g 4d1a0 + 4d1o¢0 4 diag 4d1 o 25d1 +

z—1 (z—1)2  (z— 1) (z—1)4 (z—1)2 " (z—1)3 " (z—1)4 3
95 dik | d 4d 2, 4d 4d 2d 44 % d
Bt I — i e s — T 22— 304 T s _(x—11)4) (L, 0; a0)+ ( T
d 2ndy d 95 1d 2d d 2d d 49d 15
G T3 18 23— 61 T a1~ @2 T 3 (a7 ~ 3@-17F ~ 6e-1% 4(:c_Ki) +
5k 1 A 5 5 5 49

5
-1 EPRCERE Fi)4+4(:c—1)5_T_4(x 1)+6(oc—1) RS C R PR Ca
d? af  16d3a) 4d? 4d3 6 d? 4d2 242
)H(l 0; )+ <d1a0 1 Oio _ §a0 ao +3 76 ag +12d1a0 - 1?0 _ (:c—(ll)02 (xl_lo;g —
Aoy | AR ag  APoy | Ad o 25d & Ad? o Ad2
16dio0— 1+ 2 — ons et o 1)2+(m 15~ =) )H(l Lag)+

. dlao 1 dlnao 7n aé 7/{0{0 d1a0 5a0 % 13d; ag
H(Cl(o‘o)vx)< g+ gd Kag + 8a—1) 8@-1) 8 T80 S(x n 8 ~ 18
E 3 d1liOzO 7na 2d1/$a8 . 191@&8 61k ag . d1a0 : 2 d1a0 35a

sdirag 2 (- Dt ae=0 19 @12  BE—1z T 12 20 )+2( T 9E—1)7 ~ 36— 1)2Jr
125 aO 23d1a0 23 3dikad  Alkal  2dikad | 39k of dikad 27k o 107k
+ +35d1k af+ g D) G- 36D 78—’ T 217 §a-1’ +
3d1a0 B 89a0 _2d1od n 71a? s dia} 4302 20303 25 djag  25dikaq _dikog +
4 (z—1) 24(@—1) 3 (@—1)2 " 24(z—1)2 " 2 (z—1)3 ~ 24(z—1)3 24 6 6 2 (z—1)
Skag 2dikag _ Brag dik o 15k 2dik ag 45k 1055 ag  _diag 13aq
3@—1 T3 @12 @17 @10° " 2@-103 T (@=DF @D T 3a—1) T 6z—1 T
2d1 ag 3ag di ag 23 2d1 a9 _ 6lag 169a0 205 d1 205d1l{ 17d1 Kk 45k
312 @12 =1)F T 1P T o)t T T2(a—DT T 1z T + T8 -0 " 3-D
B 35k 13w 35k 1Tdis_ 45,@ 205dm 42055 _ _ 205k
18 (33—1)2 (at 1)2 18 (z— 1)3 6(z—1)3 8 (z—1)* T 4(z— 1) D) (z 1) 12(z— 1)5 12
31{040 31{010 6K ag 2rap 2 0‘0 2a0 Sao 9 Hao 6&040
(2<z H+T s 1>+ '+ o —8RA— 3 g1y T T @
3’f‘)‘o &% an a% 2 6k o 6rag 6K ag 6o 2w
o T18kag+ 2 o ~ o T e T Tt o T oo T eyt — 24Ka0 = T+
5

5 K _ 33k _1_257&_’_ _
z—1)3 2 (z—1)*  2(z—1)° 2 (m 1)
5 49 25 . dyad 1 4 dikod diod
T 3T T T BT +*) H(OvO‘O)JF( F+adik ag+ ot r 01)

20 20 K K
- 1°) ol >3+( 7 —8a0+ 552 ~ oz o

8d10c0 8 2 d1m)40 2dlna0 2 d1a0 2d1a0 3d1m)z0 2d1 K 0‘0
50 — Sdikag — =50 + g — + 351 +6d1ag +6d1 ko + =3 @1z T

dikad 3d; o2 2d; o} dio2 2d1 ko 2d1 kag 2d1na0 2d1 ko
e T oo T ez T oy — 8 diao — 8dikag — T 4 T — s+ el

2d1a0 2d1 ag _ 2diog 2d1 ag 25d1 25d1 Kk 5d1 K _ _bdik 5dik 5dik _ _25dik
T2 T a—0F T -t + T2 " 3@-12 T3@-17  2a-1)7F 6 (a—1)5

5d 5d 5d 5d 49d . 4 .
a=T) ~ 3@-12 T 3 @o1P ~ 2@-17  Ba-1) ) H(1; a0) + <(:1:71)5 + (%1)5) H(0,0;00) +

B . 4d? H(1,1;0
(o ) 0, 1 o)+ (e + 2 ) 11, 05 00) + 2000 it

13d 55 13d 55 17d 205d 2 449
B(z— 11)2+18(x 1)2+18(x 1)3 18(3: 1) T8 (e 11)4+12(9E N 72(33 1)5 (;r 1)5+36 = 1)

4d? n

2Kkd d 2Kkd d 25kd d d 2d 49d
( “““(H 1z~ (“)”L <5231>4+ 6o 1) —x_1+(x31)2—3( 1>3+2<x 1)4+ 6 l>5+

. “ K K 4kd
4(;5_1)_2(95—1)24_2(1; 1), -7 (5) 3 _4(33 )5+33 +<_(x—ll)5_( )5+(x 1)5 6’€+( s
2)H(0;ao)+< = )5+< s 2+ 2y =2y ) H (L5 00) + 4(90 D 6= 1>2+ TET

3

3rad ?m ad 4 3k aj Ye’
4(zi1) 12(:10 s+ ) H(l c1(@o);z) + (4(w pt— + ( R +( 0) -

9r~ca 3K 3na 3a0

3
Ak of — z1+(x = S+ ety - @ a)?*?(w 1>3+9”"0‘0 2T G )2+ oty
30[0 3/&040 + (?;’itlx)oz - (3/{04())3 + (?”Li oz)() — 12k o — xfl + (:1371)2 - (w 1)3 + 20 (1' - 1) 40‘0 +
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2 — e — T — e+ B+ (et ) H (05 a0)+ (22

(@ 1) )H(l;a°)+4( 5~ oD T e I 1 (e +%)H(Cl(ao)7€1(ao);$)+
(G5 + 125+ Gty +4) H(0,0,0;00) + (= 525 + 12 — s +4) H(0,0,0;) +
(et + sy + 2055 + 4y ) H(0,0, 1 ao)+<(67”)—6/<+%—2)H(0,0,01(a0);$)+
(L= , b+ didy + 2 44 ) H(0,1,0; ao) + (2
e +2>H(0, 1,0:2) + (ks +4 B ) H(0,1, 1500) + = (25 + 200 dy — 2455 +2ds +
2y =6k + 2y =2 H (0, 1,1 (a0); @)+ (2555 =3 s —1) H(O, ex(a0), 1 (ao); @)+
(5 + o — % + 00— e 2 ) (1,000 + (= 2259 — 2 + o
3+ s — 1 )H(1,0,c1(a0);:c)+(—%+%—2mdl+%—2dlf@—fﬁ+3mf
ﬁ+1)H(1,1,0;x)+(%—%+2&d1 i 1 2d) + 25— 3m + i

]-)H(]-a 1,Cl(a0);$)+ <_ (ili]c_l)ls - ( 2d1)5 + (I 1)5 3 /ﬁ"‘m—l) H(l,Cl(O{O) Cl(OéO)'fL')‘f‘

—2rd; + 23 —2d1 — ¥y + 6k —

3K 1 . 3572k 3572k 3572k
(( %5 T @z )5) H(ci(ao), ci(ao), ci(ao); )_24(:;; D (nD) T 36 1D)2(x 71 36(@- 1P (=iD)
3572 K + 24712k _ 247n%k 5 2 + 572 572 +
24(x—1)4 (H—i—l) 72(z—1)° (k+1) 72(k+1) ~ 24(z—1)(k+1) 36(x—1)2(k +1)  36(z—1)3(k+1)
52 + 4972 2572 8 7 k(3 + TrG3 ¢ + 3¢
24 (z—1)4(k+1) 72(z—1)%(k +1) 72(k+1) ~ k+l  (z—1)5(k+1) k +1  (z=1)3(k+1) Kk+1°

D.2 The A integral for £ =1 and arbitrary x

The € expansion for this integral reads

I(x,e;00,3 + dig; Kk, 1,0,94) = x Ale, 233 + die; K, 1)

1 (D.2)
=a- al )+agﬁl)+€agnl)+6 ag“)—i-(’)(s?’),
where
(r,1) _ 1
A1 = T 3mt1)’
(CRY-" Ko al ad 2k o 203 e} 3a2
Ay = g T8k 4 T 8 T~ 3@=1) 361 30 T 6 ez T 1= T
3ka? 302 ao? o? 2 2
2(k +01) + 2(»H?1) T2 (x31)2 + 4(3:—01)3 o 2(?31) B :ﬁo - RL-‘FOI +3 (:c 1) 2(;2)1)3 +
1 ) 1 1 . z) 4 Hlei(ao)iz) 1
5l 1)4+( +W> HQ@O”(E‘@) H(0;2) + 5055 — o1
(k,1) dlaé dlliaé dlna4 Tk oz4 7/{040 dlaﬁ
ap = 16(H+1) T6(r +1) ~ Toa— 1)(54—1) T Bt T 160k +1) — T6@=D) (1) T
5a + + 13d1a + 13d1/$a + dq Koy 7na0 dyiozg +
16(z— 1)( n+1) 16(m+1) 36 (n+1) 36(n+1) A(z—1)(r+1)  4(@—1) (r+1)  9(z—1)2(k+1)

19 Ko 6lral diad 503 diod 35 a 12503
21 (1) 21 D T - D) ~ 1 G-DeFD) ~ 9@—1)2(erD) T P12 T2k 4D
23d1a8 23d1 Kk O‘O 3d1na0 41&04(2) dik 04(2) 39na0 dlnag
24(k+1)  24(k+1) S(w—l)(ﬁ +1) " 16(z-1)(k+1) " 3(@—1)%(x+1) 16(&" D2 (k+1)  4(z—1)3(r+1) t

27 kal 107ka? 3dy a2 89 a2 d1a0 7la?
6@—1PksD) T 16 (= r1) ~ 8- 1)(/<+1) T Be—D0) T 31201~ BE-12(FT)

diag + 4303 + 203 o + 25d1 ap + 25d1 ko + dikag _ 5K _
4(z—1)3 (k+1) 48(z— 1)3(/€+1) 48(k+1) 12(k+1) 12(k+1) 4(z—1)(k +1) 4(z—1)(k+1)

dik ag + 5kag + d1kag _ 15k ag _ di kag + 45k _
3(x—1)%2(k+1) (z—1)2(k +1) 2(z—1)3(k+1) 4(x—1)3 (n—H) (z—1)%*(k +1) 8(x—1)4(k+1)
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105 g +4( diag 13 ag diag )+ 3ap )+ diag

8(r+1) T A@-D(xFD) | 2a-D(rFD) | 3@=12(x F1) T 2@=12(x+]) T 2@=1)3 (F1)
230 __dian 61ao 169 +< Kag _ KOg _ag _ %y raj
12(z—1)3(k+1)  (z— 1) (n+1) 24($ 1)4(/4 +1) 24(&-1—1) 4 (z—1) 4 4(x—1) 4 x—1
Ko 4 rap 3ra Kol 2 3a2 a?
e T3t o — 3 1)2 +450 - S T T~ 2 3R 00— gy T et
2
m—?’aﬁ%— @17 T @iy (szyl +dr a0+ 20 — 2+ i — e - DT+
5 25k 25k

5 5 5 5
dao— 8(;1) 1 (m,il)Q B 12(xil)3 +3 (a: 1)4 + 24(a; )5 24 8(z—1) + 12(z—1)2 12 (z—1)3 +

5 49 1 . 5 5 5 25 25
8(z—1)% + 24(z—1)5 ﬂ) H(0; ) + S(mil) o 12(:(3—1)2 + 12(;1)3 - S(xf1)4 - 24(:v—,i1)5 +50
5 5 5 5 49 49 . di o} diog 4dy o
8 (z—1) 12(z—1)2 + 12(z—1)3 = 8(z—1)T ~ 24(z—1)5 + *>H(0 z)+ (_ . 4(:;;7(1) =5+

d1 a3 dloz 3d1 a2 dla dla d d d d
=1~ 3@-1)? —3diag— 2(a— 3+(x 12~ 3 G TAdioo+ 5 — G+ e - (901 T~

25d d dy . K K
VR ey Bl oy - 2(%1)3 + (%1)4) H(l»"‘O) + ((x T2 G +5 — g 1)5 +
4

1 X . Ko K Q al K a3 Ko 2Ii a
5) H(0; a)H (1;2) + (‘ 8(:(;—01) S el R i+ Toey] S T3t s

3 2 0‘0 35040 2 :‘ia% 3K ag 304(2) oag a% 3040
Sz T T G-D + o 1)2 L N R 7 I T 2 +

S(a-T) — 2(;a1)2 1 01) o= 1)4 +2500 + 5050y ~ 312 T aGaT® 3o 20—

8(:?51) +13 (i)cn—l)z - 12( )3 +3 (x 1)4 + 24(2;)&1) 25% + ( (x—1)5 - W) H(0; a0) —
dl(fg;;()) - 8(x571) + 13 (5—1) 12(355 EIN S(z 07t m (ig 1)5 gi) (c1(ao);x) + (
G~ h = o = 1) HO0,0,00) + (G5 — %+ s — 1) HO0.050) + (= %5 -
d1) H(O, 1;a0) + (— e T ﬁ + %) H(0,c1(a0); ) + (_ (xil1)5 +

5+ s - %) H(1,0;2) + <(a:i11)5 — st s s t+ %) H(1,c1(a0); ) + (-

7T2N 7'('2

K 1 . kK 2
2z-15 2 (z—1)° H{(c1(ao), cr(ao); z) + 1P (f D) 3t D) T 2 @1 (ed D) il

a(n,l) _ 2o . 3dyog + d?rog 5d1K a0+ dirag . 5d1 Ko . 2 ko +
2 32(k+1) 16(k +1) 32(Iﬂ3+1) 16(n+1) 32(z—1)(k +1) 16(z—1)(k+1) 48(z—1)(k+1)

35naé + 35/£a0 + d a 3d1a0 _ g + 21043 + 21043 .
32(w—1) (r+1) © 32(r+1) 32(z 1)(n+1) 16(%1)(;{ 1)~ W@—1)(k+1) " 32 @1 (r+1) ' 32(r+1)

w2 ag 43d%a8 505d; ao 43d2/ia0 33d1/€0{0 d%n a% 5d1na8 7r2/qag
48 T 216(k+1) + 432(n+1) T 216(k +1) + 16(k+1) = 8(z—1)(x+1) + 4(z—-1) (k+1) + 12(z—1)(k +1)
35/{0{0 + 2d naé 13d1na8 ﬂzﬁag + 1055na8 . 2945 nag _
8(z— 1)(n+1) 27(z—1)2 (/1—0—1) 16 (z—1)2(k+1)  36(z— 1)2(14 +1) 432(w 1)2(k+1) 432(k+1)
d2 040 + 3d1a0 + 7r2a8 21a + Qd a3 181d1a8 .
8(z— 1)(.% +1) 4(x— )(R+1) 12 (z—1)(k+1)  8(z— 1)(H+1) 27(z— 1) (/ﬁ-l) T 432(x—1)2 (k+1)
7r2a3 + 473 O‘O 1607(18 + 7r2a3 + 95d2a0 347d1a0 + 95d2/< ag 673d1nag +
36(x—1)2 (Ii—‘rl) 432(z— 1)2(H+1) T 432(k +1) 9 144(/$ +1) — 96(k+1) 144(H+1) 96(k+1)
3d%no¢0 . 167d1 KOtO . Wznag + 1721/40[0 . 2d§f€a0 + 247 dlnag +
16(z—1)(k+1)  96(z— 1)(n+1) 8 (a— 1)(n+1) 28@—1)(rk +1)  9(@—1)2(k+1) | 96(z—1)2(k+1)
2k a(z) . 2279na + d2 nao 259d1/ng . T Z/ng 1987k ozg +
12(z—1)2(k+1)  288(z—1)2 (n+1) 1(z— 1) (k +1)  96(z—1)3(r+1)  24(z—1)3(k+1) " 288(z—1)3(k+1)
5987rad i 3d2a2 e m2a? i 110302 _ 2d2 02 I
288(rk +1) © 16(z—1)(k+1) 288(x71)(n+1) 8@—1)(x +1) 288(z—1)(r+1) 9 (@—1)2(r+1)
125d1a3 + 7r2a(2) 977042 _|_ d a% 355d1ag _ w2 ag +
96(z—1)2(k +1) ' 12(z—1)2(r+1) 288 (z— 1)2(n+1) A(z— 1)3(n 1)~ 288(z—1)3(k+1)  24(w—1)3(r+1)
66102 n 274103 7% af  205d3ag | 5T5dian 205d2 Koy 41325 dirag d?rag _
288(z—1)3(k +1) ' 288(k+1) 4 72(k+1) ' 48 (k+1) 72(k+1) 48(Kk+1) 8(z—1) (k+1)
d1kag + 2 koo + 16Kk + 2d7 kag _ 65d1 kag _ 72 kag +
3(z—1)(k+1) 12(z— 1)(5—1—1) 9(z—1) (/ﬁ-l) 9(z—1)%2(k +1) 24(x—1)2(k+1) 12(z— 1)2(/4-1-1)
17kag B d?rog + 161d1 kg + 2 Kkag N 169kaq + 2d2 kg
2(z—1)2 (k+1) 2(z—1)3(k +1) 24(z—1)3(k+1) 12(z—1)3(k+1)  9(z—1)3 (k+1) (z— 1) (k +1)
889diwoo __m® koo 4 33dkan  112Thag d3 ag L 20
48(z—1)4(k+1) 12(z—1)%(k+1) 9(z—1)% (k+1) 18(k+1) 8(z— 1)(5—}—1) 9(z—1)(r +1)
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m2ag 1409 + 2d3 ag _ 97d1 oo _ m2ag + Tag _
2G-1) () ~ 9@=1) (sF1) T 0@ 1)2(xT)  T2a-12(eF1)  T@-D2(r F1) T 2@ 1)2(F1)

d? ap 4 209dia0 72 g _ 490 4 2d3ag 1081d; g _
2(z—1)3( k+1) 72(z—1)3(k+1) 12(x—1)3(k+1) 9(z—1)3(k +1) (z—1)%(k+1) 144 (z—1)%(k+1)
m2ag 79aq 347 m2ag dlaé 1 4 diko Tk ap Trad
2@—Di(r 1) T 0@-1)3(isD) B +D) = 3 T + 51 KOy + 5= — s +
dla% 5043 5043 13d4 ag 13 3 du{ao 7&040 2d1na8 19&043 61k af
8(x—1) 8@=-1) 8 18 Tsdikag — 3 ety T Tept 12
diod 5a3 2 dio 350 125 ao 23d1a0 3dika?  4Alkod 2d; ko
3= T 26-1 T 9@=1)2 ~ 36=-12 T + +35dik o+ Iz-1) 8@ 1)  3@-1?
39k 04(2) dlnao - 27k 0‘0 - 107&040 + 3d1a0 . 890[% o 2d104 + 71a _|_ d1a2 -
8(z—1)2 T 2(z—1)3 ~ B(z—1)3 4 (z—1) = 24(z—1) 3 (z— 1)2 24(z— 1)2 2 (o— 1)3
4304(2) _ 20304(2) _ 25 diag _ 25di1kog _ dikag + i 7es) + 2dikog  _ Bkag dik g + 15k +
24(z—1)3 24 6 6 2 (z—1) " 2@@—1) " 3 (@=1)2  (@=1)2  (z—1)3 " 2(z—1)3
2dik a9 _ _45kag + 105 o9 _ dicxg + 13 + 2d1 g 3ap  di o 230 + 2d1 ag
(z—1)*  4(z—-1)2 2(z-1) ' 6(—1) " 3(@-1)2 (z-1)2 (z— 1) 6(z—-1)3 ' (z—1)*
6lag 169a0 205 d; |, 205d1k 17dik 4Bk 13d1/<; 13dik
B-1f T + A T R D S~ % e T e T 5%
35k 17dln + 45k 205d1k + 205 205n + 17d1 65 _ 13d; +
12(x D37 16 (z—-1)f T 8@@—1)% ~ 144 (2—1)° | 24(z—1)° 24 16(z—1) ~ 24(z—1) 36 (z—1)2
+ 13dy 55 _17dy + 65 _205dy 2 + 449 _x
36(90 D2 T 36(@—1)3 36 (z—1)3  16(z—12 " 24(@—1)F ~ 14d(z—1)5  12(@—1)° ' 72 (z—1)° 12
161 . _ _17kdy 13x di _13kds 17k dq 205kd; 205k di _ _ 17dy
75 ) H(0500) + ( = 16620 T 360107 ~ 36017 T To-T T Tad(r-1) 141~ 16@@-1) T
13y 13dy | 17dy . 205d; __ 205d1 | d5x 35k 4 35k 4w
36(x—1)2 ~ 36(x—1)3 16( DE 144 (1‘ g 144 8(z—1)  12z—1)2 T 12(@—1)3  B(z—1)%
w2k 205k 3K 205;4 55 55 65 w449
2(30 IR Ta e a7 b7 ey R 1)2+36(x 0%~ 20 (2173 12@—1)7  72(a— 1)5Jr
449 . d%o/ol _ 5 diod 1 4 ik of d2a 5d1a§ 13d2a0 125d1 ad
553 F+ 4 )H(O )+ < 3 8 sd1rQg — 5oy T 8(;1: 5 8@-n 1T +
dikad 11d; ko d3od 5d10 2d3ad 35d103 23d ao 203d1a0
sedikag + 3 @-1 ~ 36@-1% " 2@-1 T 21 T 5 @12 36(a—1)? + 7
7d 2 17d1na0 + 23d1k ag . 19d1/-iozq 3 d%a% . 89d1a3 . Qd% O‘o 71d1a0 + d2 ao .
1 24(z—1) T 24(@—1)2 ~ 24(@—1)° " 4(w—1)  24(z—1)  3(@—1)2 ' 24(z— 1)2 2(z—1)3

43d102 25d2 g + 169d1a0 +73d1n ag 4 dikag  dik ag + 1ldikag _ 37d1 Kkog d2ag 13d1 ag +

24(z—1)3 "~ 6 6(z—1)  (z—1)2 T 6(x—1)3  12(z—1)4 (x 1) + 6(z—1)
2d3 g 3d 1o 23d 2d3 ag 61d 205 d 305d 155d d
Sei? T i T s o 07 1 6 1?)03 + @D 12(901&;())4 + — St T T3 Teeon T
251k 25di k4 _3Tdis_ | _dy 243 L Td 2 49d;
72(z—1)2 24(z—1)3 12(z—1)* " 8 (a: 1) S(z 1)  9(z— 1)2 72 (z—1)2 2(z—1)3  24(z— 1)

2 d; 61d . 3 kag | 3 ad 6 2k o 2
@1 T (-1 )H(l,a0)+ (2(xmf) + mo +3 (:v 5+ mo + o1jE — Sk — xa(i +

2a3 8 9 6k a2 3 3 2
T~ = ~ o (af?)ﬁm” of+ 2% G Oi)?*( )3 +60f— 5 a°+<6m(52 -
6 6 P 2 2 5k
wons + (x'iofy _24’“)‘0 — et T T 1P + ( Ty — 8o+ 4(30—1) T3zt 2(171)3 -

33k 17/{
RN

15k 5 5 5 5 49 1 .
4 (z—1)%  4(z— +1 (z—1) ~ 6(z—1)2 + 6(z—1)3 4 (z—1)1 ~ 12(z—1)5 V) H(0,0; a0) +

15 5 5 15 33 33 5 5 5
(‘ o) T 5ol ~ 3Gt T TGeDf T aG-15 — 14 — Te=0) T 6@=02 ~ 6@=17F T

1 (;’_1)4 + 12(9?21)5 — 4—9) H(0,0;z)+ <d12ag +1dik of+ d(lxmlé) + d&aél) - 8d§a0 —Sdikaf —

B | e 200 4 2000 1 Gdiad + 6y rod+ M Muel | e Sag

B | B i 2 iy Yty Bty gy

(?rdf?)os ?jif)ég + 5+ B0 45211_5 - 6(5xcﬁf)2 + G?jj)s - 4(51{1?)4 - 122(5;@1)5 + 4(5d 0 G(Eill)Z +

(;Cglidll) - 4(:?d11) - 12?;”11) 2d1H(07 1;;0;211-1— H(l-x)( ’(T;’“SS + 6&2‘% — 4(” ”)5 + ”:’;d—li— (—
113 (;p 1) ~ 3 1)3 i T a1 1713 (:v 02 3(3; 51)3 + (m ?4 Tt -t

15n 15x 33k 33/~c 5 5

8(:}071) T4 ( —1)2 + 4(30—1)3 T8 (@z—1)% 8(z—1)5 + +3 8 (z—1) 12(z—1)2 + 12(z—1)3 ~ 8(xz—1)%
. 2 kd 2d 1 .

24( )5 + 24 )H(O, 040)+ (_ ($_1)15 - ( 1)5 + ( ) —3/€+ (1‘—1)5 —1) H(0,0, Oé())+ <_
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(2d1)5+( )5_"1d1+( NE dl) (071;040) 12( )5‘1‘12)4'(—%4-/@(11—(%?711)54-
dl + (171)5 — 3K + (:E 1)5 - 1>H(07 OL())H(O, 1’ 1") < 8(251{1) - 4(:E5H1)2 + 4(§f1)3 - g(iinl)zl -

dq ao

8(3:5 1) 12(3511)2 + 12(;11)3 - 8(:}051) 24(:;: 1)5 + )H(O c1( 040)%'3) + + %dl" O‘é+

dlnao dlocé 8d1ag 8 3 2 d1l€0¢0 2d1f€0¢0 2 dlao 2d10¢8 2 )
2( ) + D) (33 1) - 3 - *dlK/Oéo 7—1 + ( ) + 3(3371)2 +6d10{0 +6d1 K/OZO +
3d1/@a0 2d1 K C“D dlﬁao 3d1 0‘0 2d1a0 d1a0 2d1 kag 2d1 ko
e 1 — (@-12 T @F T ~ o T o1y — 8 diao — 8dikag — TR A+ (@12 -
2d1 kag 2d1 kag 2d1a0 2d1 ag _ 2diog 2d1 ag 25d, 25d1 Kk di £k 2dik _
@18 T (o1t e e et T e T Tae - i+ i

2d1 Kk 2 d d 2d . Kkd rd Kkd
(o—1)3 +2(ac )~ 3=1)2 T o1 (;ciyt)H(l’O’ ap)+ (Fﬁ_ 5 (12 T (:1: 1)3 Dt

25kd d d d d 49d 15 5 15
12(;—11)5 +T—11 ) (acil)Q + 3(2:—11)3 T4z 11)4 T 12 (= 11)5 " 8(z Kl) 7 (;1) o ( )3 +3 (z H1)4 +

s(xgiq)S o ?)STH T8 (;) 1) + 12(x5 N2 12 (x5 1)3 + 8(:1: 1)4 + 24(;19 1)5 B 24>H(1 0;z) + (dlz% +
2‘(1?%1) - Sdiag 2 dl% + ?d a())Q +6d of + Sjjo (25 1053 ( Ty —8diap— 2 ot (idi(f)% -
?d 0+ (2d T +256d + (ﬁn ~3 (id21)2 + (xd21)3 (;di) ) H(1,1;a0)+H(c1(o); )(dlfgg +
Edl Ko + 12253% - 121&6%) 75% + 16d(1; ) 16?;:1) - % - % - %dl’mg - f%agl) +
Ty + 5t — sl 6134% - ((i;agi) + T+ o — 3(1%1)2 10 B0
% dma% +3d1mg 41k o2 dika? 39k a2 dika? 27 kal 107mO +3011 a? 89%

8(x—1) 16(z—1) 3(z—1)2 + 16(z— 1)2 + 4(z—1)3  16(z—1)3 8(xz—1) 48(z—1)

d1 0‘0 + 71040 + dla% _ 430‘% _ 203&0 _ 25 diag _ 25dikog _ _dikog + Srag + dikag
3 (z—1)2 " 48(z—1)2 " 4 (z—1)3  48(z—1)3 48 12 12 7 4 (x—1) " 4(z-1) ( 1)2
S5k dikag + 15k + dik a9 _  45kog + 1051@ ag diag + 13 + di g _
2@—1)2 2 (z—1)3 " Az—1)3 " @—1)*  8(z—1)2 T A@—1) " 12(z—1) ' 3(z—1)2 2(3:—1)2
diag 23aq diag 61 ag 169(10 205d1 205d;, Kk 17dix 45k 13dik
T @17 T @17 T e=—1)T ~ Za@@—171 T T T t6e-0 8 @-0  3-12 T
35K + 13dik 35k _ _17d1k + 45k 205d1k + 205+ _ 205k + 3”‘13 +
12 (z—1)2 " 36(x—1)° 12 (z—1)3  16(z—1)% ' 8 (a—1)2  1dd(z—1)5 " 24 (z—1)5 24 I(z—1)

K 0‘0 9&040 3 mx% 3&04(2)

a3 Q 4o
+( 1z — 480 = o g ge — 3 F o) e T a s

3na0

3no¢ 4 4
ot 4 (z 1) + o
Ik O‘0+2( iy (m—1)2+2 ( ) Jr30‘0 SWOJF(? Tz~ (i'{c{)?’ﬂiﬁ I — 128 ao— 22+ 2 -
4 5 5k 15 33 25 5
Gop T (@ —1)" —dao+ 4(3: 1) —3 (mnl)Z t -7 T 1 @ S L Teesi s d i R o e

dioy
6‘(931)24r TP —4(5’ 7~ e ) (O;O‘()”( i

di ko diad

+1d11€a0+ﬁ+w01)_

4d d dikad  d diad 3dika2  d

190 _ 44 ad — LK (“““g hos 4 St +3diad + 3dik of + SR — (;“1‘;0 +
d 3d d d
2(1“a‘;3 +36 ‘T; - (x“’;;Q + (1%) - 4d1a0 —ddykag — e 4 Ao Dy o
d1 ao + (dlag _ (dlagg + (C;lgl (11)04 25d1 +25d1f€_"_45((i‘1_f1€) _ 6(5(115)2 +6E’>;l Kl]) 4(2(1_1%4 _ 122(5;13‘1)5 +

5d 5dy 5d 49d ) .
e-1) ~ 6@-12 T 6 (a: T T =Dt T2(a—1) ) H(1; a0) + (@—1)25 + (a:—21)5)H(070’ o) +
2kd 2d . 2kd 2d 2d7 H(1,1;a0) 17d
(( 1)5 + (@— i)s}) (O, 1a040) + ((x_ll)s + (a— 1) ) (1 0; aO) l(x 15 © o+ 16(xi1) -

(x5 1) 36(13d1)2 + 36(9?5 1)2 + 361(?;0 di)S o 36(1535 1)3 16 1(ch 1)4 + 24(551) 142&5%11)5 o
12(1 v+ s — )+ (e~ o + 1 — 2 >5+d1+ﬁ_gj+ﬁ_
%>H(0'QO)H(1’ o)+ (= 54+ <5d11>2 =3 <“d1 I Tt ey et e
Son T Tt ey S () ~ A T T Sy 8 (?;%1)5+&+(_ G —
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P+ i 3 e 1) H O a0+ (- <2d1)5+< tys —# di+ 2 dl) (L;a0)+

5 5 5 5 49 ) 3 rag 3m4
8 (z—1) 12(:1: 1)2 + 12(x 1)3 R ICE 24(:;: 1)5 + 24>H(1 c1(ao); z) + (8(31; f) + ol

4

o 3iné a3 s 2a 9k a2 ?ma 3k a
g (zo TR Sy 1) + oy 2”w‘o (z—l) T 6oz~ 3 T =1 312 T a@=ip T
9/{0[ 3a 3 3 3 3

Yt e ) 2(35 1)2 + 4(35 1)3 - —5oh taaon? 2 mo)?» + 5oy — 6rao —

Mo-T) T T o1 2<w SR ~200+ 8(1 ) T AT TR S(fi) Slams T
2 (( E ‘*‘( g ) (05 c0) + ((H dl)s "‘( 1)5 )H<1 a0)+3 (g? 0~ 12(955—1)2 + 12(:05—1)3 -
s s+ 5 ) Hier (o), e1(a0); @)+ (5 65+ G2 +2) H(0,0,0; o)+
o6k — 22 ) H(0,0,050)+ (s + 20y + 255424y ) H(0,0,1; o)+ (25—
31 + kg — 1) H(0,0, e1(0); ) + (s + 2y + (25 421 ) H(0,1,0; o)+ (2% —
s — d1 — ¥ + 3k —m—i—l)H(O,l,O'w)—k (2 +2 &) H(0,1,1300) +
(- 2y + 5 di - Gy +di+ G2 — 36 + g 1)H(0,1,cl(a0) )+ (5 -
3 ﬁ - %) H(0,c¢1(), c1(ap); ) + ((2’”1)5 + (ﬁ_dll)a (z 1)5 +35— _11)5 +

1 )H(l 0,0;2) + (= 2ty (mdll)s + - 5+ ot = §) H(L0,e(ao)i) +
( (fdj)s + s — wdy + ( s — d — gty + 5 - ﬁ-ﬁ-%) H(1,1,0;z) +
( — 2” d5 + kd; — ($_1)5 +d1+m — 32"“ —|—W — %) H(1,1,¢1(ap); ) + (—
(;_‘111)5 - ($_1)5 + 2($_1)5 - 37'{ + ﬁ — %) H(1,c1(ap), c1(ao); ) + (2(;’%1)5 +

1 . 3512k 352k 3572k
2 (z-1)° )H(CI(O‘O) c1(ao), c1(ao); x) — Be-DrtD) T Ba-1)2(r 1) 2@-13(r+D)

K di +

3572 K + 24772k 247r%k 52 + 52 o 52 +
48(z—1)% (n—i—l) 144 (z— 1)5(H+1) 144(k +1)  48(z—1)(k+1) 72(z—1)? (k+1) 72(z—1)3(k+1)

5 2 + 4972 25m2 4 7 k(3 4Tl 3 43
B 1% (rtD) T @15k +1)  144(rT1) A+l 2@—10(rt1) T 2 (kt1)  2@—D1)o(rtD) " 2 (r+1)"
D.3 The A integral for £ = 2 and arbitrary x
The e expansion for this integral reads

I(x,e;00,3 + d16;K,2,0,94) = x Ale, 2;3 + die; K, 2)

1 (D.3)
— ga(_Hl’Q) + a((f’z) +eal™ 4 ea™? + 0 (%),
where
(r,2) _ 1
1" = 7 3r+1)’
(5,2) al 5 ad 5a3 o 1004
ay " = T3 Gag—2ag ) + 3( ) + S(wao- B00=2) - 5t 13 (ac D~ Slao- 200" =) +
Ko 4 5a3 5a3 ol 10 o dkod 4o 200
2 (1) T 12(54—1) + 5 T i =% ~ 3=1) T 3@ao—200=2)  9(s +1) ~ (a1 9 @=22 T
ol 2003 5 a? o? 502 Ye’ 2 5a2 o?
T O + o 3)3 @ 02) T 5w=1) ~ 3@ag—2 ao=z) T Al T ® +1 + 397 T 302

10 a 20a a « 4K _ag e
3(w 55 T 6= T 3z )4 = 30D T 3mas—9ag=z) ~ 3(nt1) (n—i—l) + 3 a? ~ 317 T

5ot T ?an)s + ( s T3 T T T 3(5%)6) (05 0) + (_ G T3 T 3
3(91202)6) H(0; )+ Hg(fl(ao)) x)+< (592)5 +3(;i02)6>H(C2(a0)3 )13 (n+1)+35(;21n22)5 +31((321n22)6’
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(k,2) 1 1 5 diad di of 2zaf llzk of 25k
@ =% (x—2)—x{ — gghirag — 12(z— 2) T o1 T 9(n+1) + 36(n+1) * 3= 2)(?-;+1)
11fio¢(5) 190‘0 2a5 5 Td1 0‘0 1lcl1010
61w T (n+1) + 36(— D+l 9 (a:—l)(ﬁ—&—l) + 24(&—&-1) ~ 7108 216d1m‘0 + 54(35 2)
43d1ad 157zagd 56zRag 113k ag 149kad 149kad 59kag
216(z—1) 108(x +1) 27(k+1) 54(1—2)(n+1) 108(z—1) (k+1) + 54(z—2)2(k +1) 108(z—1)2 (n+1) +
41k of 9log 5303 10308 3708 ad 23d1ad
206(r£1) ~ 51(z—2)(x +1) T 5 ed D) T 52 e 2)2(n+1) 108(z—1)2(~ +1) +216(/§+1) 5 (2-2)” +
2d1ad 4d1 ad diod 41d1 o 91lza) 1381zkad 25k o
12 T O — fgdiaad + 51 (z=2) T T08—1) T 216(r, 0 T 2060er1) T =) (eFT)
239ka 104k0 467ka3 388 ko) 83kord 83k}
108(z—1) (r11)  27(a— 2)2(/{ 0 T et T 29(eF1) T2 @-DP(vFD)  B6(FD) +
35 af 175a3 88a3 27703 23603 5 a3
27(x—2)(k+1) 108(x—1)(n+1) - 27(x72)2(n+1) + 216(z—1)2 (n+1) + 27(xz—2)3(k+1) ~ 8(xz—1)3(x+1)
350 8 dio 17d1a 76d1 o diod 36d1 of d 4dy 03 13d1a}
(D) T 27(z—2)? T Ba@-1)?  2@=27 Te@-17 18 T 36%TN T 52 361
5693004(2) 97930&040 16K ag 2&04% 10/{0[% 67K o¢ 801{04%
72(k +1) — 72(k+1) + 3x=2)(k+1)  3(@—1)(x +1) (z—2)2(s+1) 24(z—1)2 (n+1) + 3(z—2)3 (k+1) +
1190 + 1256k 137 kaj + 32k + 1602 4 o _
24(z—1)3(k +1) " 9(@—-2)*(k+1)  36(z—1)*(k+1) ' 3 (k+1) | 9(z—2)(k+1) ' 2 (Jf—l)(ﬁ+1)
1002 119 a2 80a? 1902 63202 7032
B2 (1) THa-1P2(ED) o2 T 517 (< 1) R (D) A (o) +
85 o 5d; 03 d1 o 80d1a? 5d; 03 104d1 a3 2d; o diag 25d1mo
80D T 322 T 30=1)2 ~ 9(e=2)° ~ 6 (e—1)° ~ 3@=21 T 3 @17 ~ 3(ntD) ~ 18k 11 T
37lxag  dikog  2bdizkog 72 zrog + 323zkag + 2d1 kg + 4Kk g + dikag
108(k+1) ~ 3 (k+1)  18(k+1) 6(k+1) ' 36(k +1) " 9(@—2)(k+1) " 3(z— 2)(n+1) 8z—1)(r +1)
1lkag o 10d1k ag . d1kag 4 17na0 + 80d; kag . 40/:@0(0 +
4(x—1)(k+1) 9(z—2)2(k+1) 9(z—1)2(k +1) 12(x—1)2(k+1) 9(z—2)3(k+1) 3(x—2)3( k+1)
di kag . 3 kag + 208d1 kag + 2072 kag _ 2512kaq + 2d1 kag +
3(x—1)3(k+1) 2(z—1)3 (K)—‘rl) 3 (z—2)%(k+1) 3(xz—2)1 (/-i +1) 9(x—2)4(k+1) 3(x—1)%(k+1)
m2kag _ 137rkag + 256d1 kag + 407 2kag o 3584kag _ m2kag +
(x 1)4(k+1) 36(xz—1)4(k +1) 3(z— 2)5(n+1) 3(x—2)°(k+1) 9 (z—2)°(k+1) 6(xz—1)°(k +1)
T2 Kag + 109k ag + 2d1 g + + diag _ 1lag _ 10d1 g _
3(k+1) 36(k+1) 9(z—2)(k+1) 9(z— 2)(&-{—1) 18(z—1)(k +1) 12(z—1)(k+1) 9(z—2)? (k+1)
diag + 17aq + 80d;1 g _ 40 + diag _ ag +
9(z—1)2(k+1) 36 (z—1)2(k+1) 9(z—2)3(k +1) 9(x72)3(n+1) 3(z—1)3 (k+1) 2(z—1)3(k+1)
208d; g + 2072y . 12640 + 2d; g + g . Tag +
3 (z—2)%(k+1) 9(z—2)4(k +1)  9(@—2)4(k+1) " 3 (z—1D%(k+1) 18(z—1)%(k +1)  4(z—1)*(k+1)
256d1 o + 4072 g 2048 g m2ag + _B545ag 80k 1n%2 ag +
3(z—2)° (k+1) 9(z—2)°(k+1) 9(x—2)°(k+1) 18(z—1)°(k +1) 108(k+1) (z—2)%(k+1)

160x 1n? 2 ag + 801n? 2 ag 4+ 160 In?2ag 4+ 32d1kIn2 o  352kIn2aq 4 64dikln2aq
(z—2)%( k+1) 3(z—2)4(k+1) 3(@—2)5(k+1) " 3(z—2)4(k+1) ' 9(z—2)% (k+1) 3(x—2)5(k +1)
704k 1n 2 ag 32 d1In2qqg 544 1n 2 ag 64d;1 In 2 ag 10881n 2 g oz 018 1 5
T+ 3 s+3 T+ 7+ +( 550

9(x—2)5(r+1) " 3(z—2)7 (/{—‘,—1 (x 2)3(rt1 3(37—2)5( +1) " 9(z—2)5(r+1) 6 6l
Nag naa _ 19:1:&0 10&043 _ 13k a% _ 10/{04% 2K ao
5@-2) T 6@-1 3 (ac 3 T G(x T + 5@ Ko+ 9-2) ~ Ta—1) ~ 9a—2)” + 9= 1)?
Ko 10&3 . 13a0 __10a 2 0‘0 . a% . 26:va0 26 3 IORQO 11k 0‘0 201{@0 _
5 T 18(x71) 9(a— 2)2+9(;1: D29 9 9L KOG~ 52y T o=1) T 9@z=2)?
Tk ozg 40&043 3 2:{040 lOoz0 lla 200 3 7ag 40040 3
9—1)? ~ e- 2)3 + (z s T ~ 9= T 9= T 9o 32 T 0 (@-1)2  a- )3 + 3(x 1) +
2 ao 14a:a0 2 nao K a2 nag 80k a a2 _
+ + gk O‘O =1t @17 ~ @1 327 T (:c B — 26 af — 2 + gy
2
ag 80010 of o 2 9z ag  12lzkan  40kao 65K 405050 _ _25kayg
@17 " 3@—2p T (:1: 7~ 200~ "3 36 9@—2) T T2(z-1) T 9 (@—22  Ba—1)2
35Kk + 96Kk + 3lkag + 256Kk 25kag  _ 4kag _  40cg 4 65 ag + 40ag
36 (z—1)3 (z—2)% 36 (z—1)% T 3(x—2)° ~ 36 (z—1)° 9 9(z—2) 12(z—1) 9(zx—2)2
250 + 35aq + 32d1 g + 1504 19a9 + 64d1 g + 204809 179 17 o _i_i_
18 (-2 T36(z—1)° "3 (@-2)% T 9z—2)8 T 12 (a—1)% " 3(z—2)5 19 (z—2)5  12(@—1)5 9 36
25zk 32K + 43Kk + 40k 4k 80k K 128k 43k 64k
36 9 (z—2) " 12(z—1) ' 9 (3: 2)2 9(37 1)2 9 (z—2)% 36(z—1)3 3 (z—2)* 36(z—1)* (z—2)°
256K + 128k 48 + + 40 4 __ 8 1 __32d1
36(x—1)5 " 3 (z—2)6 " 2 (x 2) ' 12 (x 1) " 9(z-2)2 9(z—1)2 9(z—2)3 36(z—1)3  3(z—2)%
1024 23 128dy 3136 17 1284, 2176 ) B
9(z—2)4 12(z—1)% 3(z—2)° 9 (z— 2) 12(z—1)° 3 (z—2)¢ 9(z—2)8 + ) H(O O[o) + (

diaf 10d; of 13d1 0 10d; o 2d; o

1 5 dia2 diod 2d1ag
61200 — g gy T a1y~ 9 18 DT 55y T w o) " 022 T o E T B
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26 3 10dy O‘o 1d10‘0 20d1a0 7d1a% _ 40d1ag d1a0 14 2 d1a0
PTG 55 50 1) 5 G2 17 o2 Aoty 2eg T e ag - S5
dlag o dy 040 _ 80d1a0 + 2le‘O 4 1Od1a0 73d1ma0 + 5d1 ag + Tdiag 20d1a0 . 5d1a0 4
(iad1)2 @ cp 3(z3220)3 e 32(33 d 25d %(d%m 1805%1) 91(8:(;2)2 g(il_l)2
100 100 100 100 1 1 T _ 1 1 1 1

52 T @1? T3@2! T 3@z25 3 92 e D T 9@ 22 " o@12
80d1 dqi . 80d1  _2dy  320dy . Tog K Qg 80kag Ko
@27 3 @-1° @27 3-13 3(m_2)5>H(1’0‘0)+( 3 773 T3p-—27 3@t
160k KO _ 2kag + 80ag + 2d1 og g + 160ag  2di1ag + ag 200
3(xz—2)°> ' 3 (z—1)° 3(z—2)4 S(x DT 3@@-1D* "3 (-2 3(x-1)5 ' 3(xz—1)° 3 3
T - 80_K4+ ﬁ i 32_0ﬂ5+ 5 32_0KG_ 89 . _14+ i . 32_0 5
3 3(z—2) 3(z—1) 3(z—2) (x 1) 3(z—2) 3 (z—2) 3(z—1) 3(z—1) 3 (z—2)

2d, 1 32 ) ) _zag 1 5 _mag Kag g
3@-1)5 T 3@ 1) 3 (:c—2)6>H(070‘0)H<1’$)+< 2 127 KO0~ - T 12 (ao1)  6-2) T

ag 19.’17 O‘O Emaé _ 13&04% _ Emao nag K aé 504% _ 13(1% _
12(-1) + + 36?“0‘0 + 9 (=2 " 36(e—1) 9 (@-2)? oz~ 18 T 9(z=2) ~ 36(—I)

5 O‘o oy 13z oy 13 3 Skag llnao 10f€a0 TRoy 20&@0
Aa—2)? + ( I8 T o T 9 TR ~ g pmg) T 180 ) t 5 e2pr 18(9& 0279 ( 27 T

nao 5048 11a8 10 ag _ 7a% . 20a 3 7za0
6(a— )3Jr 70 T 9(z-2) T 18— 1)+9(m )2 " B@-12 9 (- 2)3+ 6(a— )37L gt f"“"o

2 2 2 a2 o2 2

Kag ko kag 40/-io¢ . 2 . ag . 40« 0
2@-1) + 5~ TGP 32T T 3 T 0%~ s t e — 2 3t

ap 2 T3xag _ T3zk ag _ 40kog 65K 40kag 25k 35k00 80Kk ap
S@-Df X~ 36 36 9e—2) T2 (@D T 9@—22 18 (@=1)2 T 36(a—1)7 T (z—2)%
19k 160k a9 _  25kaq 2k ag _  40cg 650 40 g 250y 350
36(z—1)T T 3@—2)° _ 36(z—1)5 T 90 9@—2) T 2(e-1 T 9(@=2)2 ~ 8@-12 T 36 (-1 T
80ag 5aq 160 ag 179 2040 25 :s 251/{ 32K 43 Kk 40k 4K _
2T T a0-1)7 T 30-2)° " 12@-1° T 9 36 T 92 T 2(-1) T 9@-2)7 9 (e-1)?

80k __ _ kK _ _160k__ 43k - 320k 25K + 4 2k0q 4 2600
9(z—2)3 36 (z—1)3 3(z—2)% 36(z—1)4 3(xz—2)° 36 (z—1)° 3 (z—1)% 3(z—1)5

2 2 2 2 2 2 . 2a0d
ot T 3617 T30t T 3a-05 T 307 T S(z—l)S)H(O’ ap) + (_ Saoi 3 (w—11)4 +
2a0d 2d . 32 43 40 4 80 1
3(;1311)5 + 3(30—11)5) H(1;00) = 9(z—2) + 12(z—1) + 9(x—2)2  9(z-1)2  9@—2)% 36 (z—1)3
160 23 320 17 1 . 32 64 32d
3@-27  2@-17 3 (@25  T2@—1p T §) H(c1(ao); =) + (‘ 5e-2) ~ 3(z=2)F T 3(z=2)3
544a0)4 | Bddiag 108800, (52;{)4 n 128/-@)5 n 128;-@)6 " (_ 160kag _ 320mag _ 160aq

9 (@-2)% T 3(z-2)° ' 9 (z—2) 3 (@—2)° ' 3(z—2 3 (@-2)7  3(2—-2)° 3@@-2)7F
gl O e B ) H(Bie0) + (e ¢
3 1(?co—d21)4 B 2?230231% + 3%0—6121)5 + 3?;1%1)6>H(1' ap) — 3 (xﬁ12)4 o 9(m5i42)4 e 1(28—(121)5 B 9(3;1—75)5 o
3 1(358—021)6 - g(iljg)ﬁ)H@ﬂo‘O)’ @)+ — 2t — 2000 — AT — oo — 33%2'%5()]5 + gy +

4 160 2 320 2 doag , 2z | 2 160 640
53% Sa—0)F — 3(£01)4 - 3(:,:_3)05 S T i S i i e 3(:,: 7+ 5—2 T

Tt 3eosr 3o st (640>5+3<x Ty + <§fg>6)H(O’O'O‘0)+(_M3a°_

2xkag 160k 2K 320kag 2Kkoq 4k g 160 2 320 g 2ayg
T3 @27 T3=07 T3 (@25 315 T 30—2)7 T3—07 T3=2)5 319
da0 22 206 160k 2k 640k 2% GdOk 160 2 640
3 3(z—2)4  3(z-1)* 3(z—2)> 3 (z-1)° 3(x-2)% 3 (z—2)* 3(z—1)* 3(z—2)°
2 . 640 . 4o d1 _ 2apzd; 2zd;  160apdp 160d1  2aqdi
5 @1 3(x—2)6)H(0 0;z) + ( 3 3 T3 T3—271 T 3@ 317

d d 40d d d d
s — S st + T+ ey st ) H(0,Lao) + (%50 + e+

80 Kag Koy 160 kag Koy 2K ao 80ag g 160 ag [o70) 2 ap x
Sy + + -t + —+ +

3(z—2)4 3(z—2)5 3(xz—2)4  3(z-1) 3(x—2)5 " 3(z—1)° 3 3

zk 80k 320 80 320 1

5 T 3o T 3@t (x 2)5 + 3T ~ 3(o-2)5 3 @27 T 3@=17 ~ 3G—27 T 3 -1
320 . 160 ko 320Kk 160 « 320¢ 160k 640K

W)H(()’Cl(ao)’m) + <_ 3e=28 ~ 3@-2°  3@-2)7 ~ 3w-2° T 3 @-27 T 3—2p T

640k 160 640 640 . T TK « 80Kk
3w—2)5 T (x—2)4 +3a—25 T3 (a:—2)6>H(07 ca(a); )+ <— B @-234 + 5

160 2 80 2d 160 2d 2
3(xfg)0 3 (x 1)5+ 5 S(xf§)4_3(wlf(1x)04 3(:1:0?1)4_3( oé())ﬁ”—i' 3(x 1OK()) 3(x— 1)5+ a0+§+
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St e~ 3T T s~ 3T+ ssE T 3wyt (ac 1) — 3t 3 (a; S+
3(;3@1)5 T3 - T3 (22702)6)H(1705$)+ (%*wﬁsao +3E(;2’iozé) T-DF T 1&05;‘)5 3T
2P0 | g + 32(11—?)04 ~ iyt + 3 e S + ey SR Rl Sl
T~ 3esF T 3T T 30t T (emT 3(x2i1)4 + 3T T (e 3(z2i11)5 +
S(wll) —3 (imz) H(1, c1(a0); ) + (‘ 31((5253())4 - g(gmofg)% 3 6(806[12&)(11 - %500534 + 32(%20)05 -
e e L e L el e Ll e Ll X e e
) 10,0+ g~ g+~ 5+ - il -
T~ et S~ s 5 e S s 5 ) H (2 cale0); )+

KagQ

o} Q K K 1
T-DF T 31 ~ 3@ T 3@-17 T 3@-17 T 317 T 3@-1F +
1 . 80K 160k 80c 160 0K
3@-1)5) H(c1(ao), e1(ao); z) + (— T g~ S T T b ~ Blacts T 3 oyt 3y T

3(32%)6 + 3(;38_02)4 + (320)5 + (m 2) ) H(ca(ap), e1(ow); ) + H(0;$)<17m° + 2B 00

40kag _ 65k ag _ _40kag + 25k a9 35kap 128k g TKag + 64k aq 25k0p 8/-i g +
9(z—2) 12(z—1) 9(z—2)? ' 18(z—1)2 36(z—1)3 3(z—2)* 36(z—1)% ' 3(z—2)> ' 36(z—1)°
400 6509 40 g + 2500 35a0 _ 32diog 1024 1lag 64diag
9(z—2) 12(z—1)  9(z—2)2 18(z—1)2 36 (z—1)3  3(z—2)* 9 (z—2)* 12(z—1)4 3 (z—2)°
1088ag 170 160xkIn2ap 320k In2a¢  160In2ca¢ 320 In2aq  7ag 17z 25x £ 32k
9(z—2)5> ' 12 (z—l)5 (ac 2)4 3(z—2)° 3(x 2)4 3(z—2)° 3 12 9(z—2)
43K 80k 128K 64n 25Kk _
7 (2= 9(3[; 2)2 + ot o 2 T 3@ T o2y + 3t T Gy + 36(2—1)°
128 kK 43 4 1 32d, 1024
27 5+ 5y ~ WD) 9(x 7+ o T oeeas T s ittt oyt T

128d 3136 1284 2176 |, 160xIn2 | 640kIn2 |, 640kIn 2
Ty + S + g T T T T (e T ol T 3 s t Saays + St t

1601n 2 + 6401n 2 +6401n2 —*)+H(2 .CC) 160/£ln2a0+320/<1n2 a0_160d11n2a0+1601n 2009

3(x—2)2 " 3 (z—2)° ' 3(z—2)6 3(z—2)4 3(x—2)° 3(z—2)4 3(z—2)%
320dy ln2a0+320 ln2a0+ 160/{040 + 320k 160d1aqg 160 320d; g + 320 160k
3(z—2)5 3(z—2)5 3 (xz—2)1 " 3(z—2)° 3 (z—2)* " 3(z—2)* 3 (@—2)° " 3(z—2)°> 3 (vz—2)¢
640k 640k 160d1  _ 160 640d1 640 640d; 640 . _
TS~ T T e~ T T 3 ey — ey T 3t — 3oy ) H(0: 0)
160502 _ 640sIn2 _ 640kln 2 4 160diln2 _ 160ln2  640diln2 _ 640In2_ 640din2 _
3 (z—2)4 3(xz—2)° 3(xz—2)6 3(z—2)* 3(z—2)%4 3(z—2)° 3 (z—2)° 3(xz—2)6

6401n 2 + 40z + m2zr 2072k o T 2k o 8072k o 2K o
3 (z—2)6 27(k+1) " 6( k+1) 3(x—2)4(k+1)  6(z—D%(k+1) 3(z—2)° (k+1)  6(z—1)°(k+1)

80 7%k _ 2072 _ 72 _ 8072 _ 2 _ 80 72 _

3(z—2)0(k+1) 9(z—2)* (k+1) 18(z—1)*(k+1) 9 (z—2)%(k+1) 18(z—1)°(k+1) 9(z—2)0(k+1)

80kxIn22  _  320xIn%22 _ 320sxIn%22 _ _ 80ln 22 _ _ 320In22 __320In%2
(z—2)4( k+1) (z—2)%(k +1) (z—2)0(k+1) 3(z—2)4(k+1) 3(z—2)5 (k+1) 3(z—2)0(k+1)

32 dikln2 ~  352kln 2 128d1kIn2 1408k 1In2 __128d1xIn2 1408kIn2
3(xz—2)%(k+1) 9(z—2)4(k+1) 3 (z—2)°(k+1) 9(x—2)°(k +1) 3(x—2)6(k +1) 9(x—2)6(k+1)

32d; In2  544In?2 __128d1n2 _ _ 2176In2  _  128d1ln 2 _ _ 2176In2
3(@—2)4(k+1)  9(z—2)% (k+1) 3(z—2)%(k +1)  9(z—2)%(k+1) 3(x—2)8(k+1) 9(z—2)8(k +1)

2
aéﬁ’ ) _

1 1 1 _2 5 d% ag . 7r2048 . d%ocg 7r2a8 . dlocg . 19d1aco<8
ao(mf2)fz{ gdivad — mmirag+ Ti(z—2)  36(@—2) I8 (a-1) T T2@@-1)  B(r +1)  Hhr+1)
18zaf  diko 3ldiz kaj 4 85zkad  17dikaf i 415 Ko I 31d1kaf _

27 (k+1) — 48(k+1) ~ T144(k+1) 108(k +1) ~ 36(z—2)(k+1) ' 216(z—2)(k+1) ' 144 (@—1)(k+1)
85kar) T Brad 11d1af i 2650 n 19 died 130 T
108(x—1)(x +1) ' T44(k+1) 36 (@—2)(k+1) ' 216(x—2)(k+1) ' T44(z—1)(k+1)  27(z—1)(x +1)
19a5 37d? of  199d3zod | 19 o2 4 17d3od 5ol 145d2ad 13m2a 79d1 o
WD) T 648 1296 2167 £ Y0 32a(z—2) T 54 @—2) T 1296(e—1) 216 (@—1)  432(nF1) T
137diz of  173za} 617 dikad | 2113diak af  1835zkag 139dikag 1687 kad
144(k+1) ~— B4(k+1) ~ 1296(k+1) 1296(x+1) 324(k +1) " 162(x—2)(r+1)  324(x—2)(k+1)
1429d1 ko 2359k0] 487d1 kol 2851kard 359d; ko

1296(z—1)(k+1) 648(x—1) (k+1) =~ 162(z—2)2(k +1) 324(z—2)2(k+1) 648(z—1)2(k+1)
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140ka8 i 733K0r i 35diag 137a3 _ 283d1 o 4 461og _
81 (z— 1)2(/£+1) 1296(x +1) 54(z—2)(n+1) 36 (x—2)(k+1)  432(z— 1)(5 1) 216(;v 1) (k+1)
95d; o i 503ad 4 7diad 430§ 590rg i 101d? o 0 Smiaf
54 (z— 2)2(n+1) 108(x—2)2 (n 1) 24(3: 2(rk+1) 54( —1)2(k+1) 432(n+1) 324(x 2) T 54(z—2)2
4d? o n2ad 72 ad 25d ao 371 12, 13,23 67d2a 5m2ad 155d%a3
81(96 1)2 + 5ia= 2 108 + GasdiT 517 L0 ~ 337 (3=2) — 51e-2) &8 e T
1172 ao 437d1a0 1441dlra0 521m aO + 985d1/-ca0 8029d13ma0 + 6347xK ao + 769d1/1a0 _
108(z—1) " 216 (k+1)  432(k+1) ' B4(k+1) ' 216(k+1) 1296(k+1) ' 324(k+1) ' 324(z—2) (k+1)
182k0r] 139 dikad 3085k of  110diked 509kad _ 3677diko i
81(z—2)(r+1) " 8I(a—1)(k+1) 648(z—1)(r+1) 81(z—2)2 (k+1) 8l(z—2)2(k +1) 1296(z—1)2(x +1)
100993 2168 dikal i 4684 o3 4 263d1 Ko - 173k _ 4183kad i
1296(z—1)2(k+1)  81(z— 2)3(n+1) 81(z—2)3(k+1) " 144 (z—1)3(k+1)  36(z—1)3(k +1)  432(x+1)
89dy o 4 580 4 121died 239a3 n 2d;a _ 18503 _
108(z—2)(k+1) ' 27(xz—2)(k +1) ' 108(z—1)(k+1) 72 (z—1)(k+1) ' 27(z—2)2(x +1) 27(z—2)2(k+1)
605d; o i 1351a3 _ 376d1a} +35 2120 I 367d1 03 - 89a3 -
432(z— 1) (k+1) 432(;;: 1)2 ( +1) " 27(—2)3(k+1) " 9 (—2)3(k+1) ' 432(z—1)3(k +1) 54(x )3 (n+1)
1021 29d3 o3 5m2 o 43d3 o 72 o 260d3a} 107 %o d3ad w2
e (n+l)+81(:c 22t =2 T ie—1)7 08— 12+ 81(e-2)" ~ 27 @=2)5 ~ 6(a— 1)3+36(w 1)3+
2 % 365d2 a2 505 7 9 14d2a 55dj03  m?al  144bdial | 4637diwad
+ 05 — predizag + {gme a0+27( )+216 (a— 1) 2@—1) 108 (nt1) T 432(r11)
497ac ocO . 1735d1m)z0 + 10115d1$ria3 . 12541z noeo . 458d1m)zo + 1280/@0[ + 1619d1m13 .
24(k+1) B4(k+1) 432(k+1) 216(k+1)  27(xz—2) (k1) ' 27(x—2)(» +1) 216(x—1)(x+1)
575 Kol I 737diked  82lkad i 569diked 3731 kol  5344dik of i
24(z—1)(k+1) " 18 (z—2)2(k+1) 9(z—2)2(k+1) 144(xz—1)2(k+1)  432(z—1)2(k+1) 27(z—2)3(k+1)
7408kaf  2093dikod 743kad  5008d1 kod 24184ra} 299dikad
27(z—2)3( k+1) 144(z—1)3(k +1) ' 24(z—1)3(k+1) 9(z—2)*(k+1) ' 27 (z—2)4(k+1) ' 24(z—1)*(k +1)
1829K02 28453 kad  58di0d 4 25602 n 427dy 02 _ 61la2 4
2@—1)%(k+1) " 432(r+1)  9(@—2)(k +1) " 27(x—2)(k+1) " 216 (a—1)(xk+1)  24(z—1)(x+1)
299 diad 16302 I 881d1 a2 _ 1621 o2 _ 736d1ad i 142402 _
18(z—2)2(r+1)  9(x—2)2%(x +1) 432(z—1)2(k+1) ~ 432(z— 1) (k1) 9(z—2)3 (H+1) 27(z—2)3(x+1)
871d; o3 I 56902 2224d1a2 4 6664 a2 i 1105d103 133302 i
144(z—1)3(k+1) 72(1: 1)3(/§ +1) 9(30 2)4(1{—1—1) 27(30 2)4(1{—1—1) 216(z—1)* (k+1) 216(1:—1)4(/$+1)
6791 of  53d3ad d? q 4 n 784d? o i 3d?a? 72 o2 4 232d2 2072 o
432(k+1) 18(z—2)2 = 2(z— )2 12(:p 1)2 27(x— 2)3 2(:2 1) T 12(z— 1)3 3(x— 2) T 9(z—2)4
4d? 03 n 72 af  waj i oo 263diag 4 205d3xo0  1775dimog  T3mla o 4 6995za0
3(z— 1)4 18(z—1)% 6 6(n +1) ~ 216(k+1) " 108( n+1) 216(k+1)  216(k+1) ' 648(k+1)
d3 koo 49d; kag +205d%:mom _4025dix mog _ 30lm*wrag | 3121zkan 7d? koo 86dikog
6(H+1) 24(k +1) " 108(k+1) 216(,@+1) 216 (1) " T2(k+1)  27(@—2)(k+1)  27(z—2) (k+1)
14072 kg + - 320kaq 7d3 rag + 178Tdikag 455m2Kkag  865kag +
27(z—2)(k +1) 27(xz—2)(k+1)  108(z—1)(k+1) 216 (z—1)(k+1) 72(z—1)(k +1) 36(z—1)(k+1)
53d3 koo 239d;kaqg 4 0n’rag Sdikao  889d) koo 175m2k ag n
27(z—2)2(k+1) 27 (z—2)2(x+1) ' 27(x—2)2(k +1) ' 27(z—1)2(k+1) 216(z— 1) (k1) 108(z—1)2(x+1)
1315k _ T84dikag 4 _4168disag 3704 kag d3rag 4 Tidikog
108(z—1)2 (k+1) = 27(x—2)3(k +1) " 27(x—2)3(rk+1)  27(x—2)3(k+1)  (z— 1)3 (k+1) " 9(z—1)3(x +1)
245m2k0g 361 kag __ 464dikag 4 _10016d kag | _8dim’rag | 704 mPkag
216(z—1)3(k+1) 24(z—1)3(k+1) 3 (z—2)%(k+1) 9(z—2)4(k +1) 3(z—2)4(k+1) 9(z—2)%(k+1)
48368k o 4dikag 4 299dikaq _y _ 139n’kan _ _1829kaq 512d? rag i
27(x—2)4(k+1) ~ 3(@—1D% (k+1) " 24(z—D)4(k +1) " 216(z—1)%(k +1) 72(z—D)3(k+1)  3(z—2)5(k+1)
11264d) rag | 16d1m2kag + 32n%kag __ 59008kag 2537 2kag +897r K agy 307kag _
9 (z—2)5(k+1) " 3(z—2)° (k+1) ' (z—2)%(k +1) 27(z—2)5(k+1) 216(x—1)°(k+1) ' 54(k+1) ' 36(k+1)
7 diag 2d1 0 20ma0 4 64aq _ 7d3ag 4 613100
27(z—2)(r+1) ~ 3(z— 2)(n 1)~ 27(@—2)(k+1) T 27 (@—2)(k+1)  108(z—1)(x +1) T 216(z—1)(k+1)
6572 g 19a i 53d? g __133d a0 2072 g T 5d3ag _
72(z—1)(k+1)  4(z—1)(k +1) 27(z—2)2(k+1) 27(z—2)2(k+1) 27(z—2)%2(k +1) 27(z—1)2(k+1)
331dy g 2572 + 257 _784d} ag + 1816d1ag 71209 _
216(x—1)2(k+1)  108(z—1)2 (k+1) " 108(z—1)2(k+1) 27(x—2)3(k+1) ' 27(x—2)3(k +1) 27(z—2)3(k+1)
d2ag 4 10diag 3572 g _ 67aq _ 464diag 4 _A448dy ap
(z—1)3% (k+1) 3(z—1)3(k+1) 216(z—1)3(k+1) 24(z—1)3(k +1)  3(z—2)4(k+1) 9(z—2)4(k+1)
8dim2ag + 496120 13328 ap 4d3 ap 4+ 1105djaq 572 ag .
9(z—2) (r +1) " 27(z— 2)4(/£+1) 27(z—2) (k+1) ~ 3@@—1)4(x +1) " 216(z—1)4(rk+1) " 24(z—1)%(x+1)

1333a0 512d3 g 4+ _5120d1 ag__ . 16d17m%ag + 51272ag __ 19072aq _
216(1‘—1)4(/§ +1) 3(90 2)5(n+1) 9(z—2)5(k+1) " 9(xz—2)5 (k+1) ' 27(xz—2)%(k +1) 27(z—2)%(k+1)

17720 + + 3505 ag + z(300 + Tx k(3on 7k(300 + Trk(3a0 14k
72 (z— 1)5(n+1) 27(H+1) 324(k+1) T kt1 3(h+1) 3 (@—1)%(k+D) " 3@@—0)5(rk +1)  3(rk+1)

(3 ap + {300 _2C3a0+112051n 2 a0+ 2240x1n° 2 ag + 1601n3 2 ag + 3201n3 2aq +
3(x—1)4(s+1) " 3(xz—1)°(k +1) k+1 " 9(z—2)%(k+1) " 9 (—2)°(k+1) " 9(z—2)%(k +1) ' 9(z—2)°(k+1)
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32d; kIn®2ag + 416x1n 22 ag + 64d1x1n%2 og + 832k 1n% 2 o + 32d; In® 2 a9 + 544 In° 2 o +
(z—2)4(k+1) 3(z—2)%(k+1) (z—2)%(k+1) 3(z—2)% (k+1) 3(z—2)4(k +1) " 9(z—2)4(k+1)
64d; In2aq + 10881n2 2 ag + 256d1 K In 2 a9 + 8072k In 2 o + 1856k 1n 2 ag + 512d1 k1n 2 o9 +
3(z—2)3(k+1) " 9 (@—2)3(r+1) " 9(x—2)% (r+1) " 3(@—2)%(x +1) " 27(z—2)%(k +1) " 9(z—2)5(k +1)
16072k In 2 ag + 3712k 1n2 ag + 256d1 In 2 ag + 3392 In2qqg + 512d;1 In2 ag + 67841n2a0 +
3(x—2)%(k +1) ' 27(z—2)%(k +1) ' 9(z—2)4(k+1) ' 27(xz—2)4(k+1) ' 9 (z—2)5(k+1) ' 27(z— 2)5( +1)

1 5 4;18(18 1 5 11 dik ozg 25/@&8 . dik ag llnag K O‘o dlao .

mdirag +13 dlx“ao 8$“a0+6(x 2) T Ba—2)  12(z—1) T Ba=1) +5w=2)

19048 dla 7d1a0 4 157ma0 4 4
8 (@2 121 T 9 (m 1) — 13T 108d1$ o+ + 54d1H @ — 108d1x’m0 +
112 4 lldlnao 113k a 43d1/£a0 149 ﬁao 23dlnaé _ 149/1a0 4d1k ao 59/{040

o7 TR g — 2M(z-2) + 27(z—2) J+ T08(—1) 54(90 Dt @2)? @22  T(a= Rk * 51— Rk
41 HO&O 11d1a + 91a + 43d1o¢ 53a + 23d1a 103043 4d10c + 37a

108~ 27(z— 2) 27 (a: 2) 108(1 1) 27 (z—1) ' 27(z— 2) 27 (x—2)2  27(x— 1)2 54 (z— 1)

4
oy 8d1a0 95 Qllmao 8 95 3 1381 3 dlnao _ 50/«10 _41dlna0
108 +5d1r 08 —od1k 0‘0+54d1x’w‘0 108 TR A0~ 27(z—2) 27 (z—2)  54(a—1)
239k ao 16d1na0 208 /1010 17d1nag 467na8 152d1 K ag 776na8 dy nag 83na8

54(x—1) = 27(x—2)2 " 27(x—2)2 " 27 (z—1)2  108(z—1)2 T 27(x—2)3 = 27(z—2)3 ~ 3(z—1)3 " 36 (z—1)3 +

83kal  dia} 7003 41d1a0 + 17508  16diod n 17603 i 17diad 2770} i
18 27 (z—2)  27(x—2) 54 (z—1) ' Bd(z—1) 27 (z— 2)2 27(x—2)2 T 27 (z—1)2 ~ 108(z—1)2
152d1 o 47203 dlag 5a3 35% 35d1 al 569z o2 | 35 2

37 (2-2)°  2@=2)% 3 (@=17 | d(a— 0 + + - *dl o + + g dikag —

E ) 979 8dlfwc(2) 32/«10 13d1n on 4m)¢0 10d1 OcO 205@8 . dik a%
sdizk af + g rkad + 5 =2 ~ 30— 2y T8(z—1) +3-1 ~ 3@- 2" + = 27~ @-1)? +
67/10{ + 160d, nag . 160na + 5 dlnao 119/{04 + 208d1na0 _ 2512k 0‘0 - 4d1/€0¢ + 137 I€Oz0 _

12(z— 1)2 (a: 2)3 3(z— 2)3 3(33 13 12 (z— 1)3 3(z—2)4 9(z— 2) 3(x— 1)4 18(z—1)4

64ra? n 8d1 o2 3202 4 13d1ad  af  10di0d 20 0 diaj 4 11902 4 160d1ad
3 9(x—2)  9(x—2) " 18 (z—1) =z—1 3(z—2)2 3(:(: 2)2 (z— 1)2 36 (z— l)2 9(z—2)3
16002 i 5dia 1903 208 diad 126403 4d; o n 703 8 af 13d1a0 +805d1x oo

9(x—2)3"" 3(z—1)3 " 4(z—1)3 " 3(x—2)2 ~ 9(x—2)T " 3(x—1)1 " 2(z—1)7 9 216

1.2 _ 27lzag _ 13dy Kao 805 _ 5131z kg | 380dikag 1208 kKag 379d1na0 4009kaq

18T T~ "y 5o 1Ko 216 T 27(s-2)  27(s-2) 24 (a—1) T T2(a—1)

332d1k ag + 1136k + 205dy kag _ _T13kag 160dikag + 80k ag _ 395dikag 2399 kag
27(x—2)2 27(x—2)2 " 108(z—1)2 = 54 (z—1)2  9(z—2)3 3(z—2)3 ~ 216(z—1)3 T 216(z—1)3

224d1k ag + 928kag _ 331dik g 475kag  _ 512d1 Ko + 665600 9 4 205 dikog _ _1255kaq 2035040 +
@27 T (@—2)%  216(a-1)% T 54@—D)T ~ 3@—2)5 T 9a—2)> T 216(@—1)°> 216 (z—1)5 T 216
380diag 616 379d1 g + 671lag 332d1ag + 592 + 205d1ag _36lag _ 160diop

27 (x—2)  27(z—2) 24 (z—1) ' 24(z—1) _ 27 (2—2)2 27(@=2)% 108 (e—1)2 " Ba(e—1)2 " 9 (%2)3
80ag 395d1a03 + 11239 1760d1 g 40m2 g + 17120a0 331d; g 2

9(z—2)3 ~ 216 (z—1) 216(z—1)% ~ 9(z—2)4 9(z—2)1 7 (@—2)T T 216(x— 1) 18( )4 +
15209 1024d1cg 8072y + 19072a + 205d1 ag + 7r2a0 ___955ag +7r ap 85 ag _ 3d1
27(:(:—1)4 K (z 2)° ~ 9(x—2)% ' 27 (z—2)5 ' 216(z—1)> ' 18 (z—1)> 216(z—1)> 24 4
205dq x 35:1: _ 3dik _ 205d1zK +12559m+ 346d1n 952k 947dik + 2621n __392d1k +
216 4 216 216 7 (@—2) 27(x—2) 72(@—1) " T2(z—1) 27 (z—2)2
1136k + 23dm 92k + 5 784d1/-: 22Tk, T3dws 4Tk 256dis
27(w—2)2 T 27 (@a—1)2 ~ 27(a— 1)2 7 (x—2)3  27(x—2)3 T 216 (z—1)3 ~ 216(z—1)3 ' 3 (z—2)7
3328k + 367dik 1127k + 512(11/4 2048k 4+ 205d1k 1255k + 1024k + & +
9(z—2)T 7 216 (@—1)7 ~ 108(x—1)% T 3 (x—2)5  3(@—2)° ' 216 (z—1)> 216(z—1)°> ' 9 (z—2)0
346d) 488 947dy 443 392dy 592 23y 52 784d1 _
27(x—2) 27 (xz—2) T2(x—1) ' 24(x—1) 27(x—2)2 27(9372)2 27 (w—1)2 ~ 27(@—1)2 " 27 (z—2)3
1184 73dy 83 512d; 40 72 9536 367d, 2
T (2-2)5 T 216 (2=1)° ~ 216(z—1)° T 92277 T 9(z=9)F ~ F(@-2)F T 216 (z-1)F T TEE=17
725 + 512 d; + 16072 25856 + 205d; + 2 955  1024d; + 160 72
108(z—1)4 9(9372)5 9(x—2)5 27 (x—2)5 " 216(z—1)° ' 18 (z—1)° 216(x—1)° 9(z— 2)6 9(z—2)8
13568 . dlao 4 5 dlnao dlnao
27(33 2)6 + ) H(07C¥0) + ( + 12d1$ CYD dleZO 12d1$:‘ﬁ? O[O (x 2) + 12 (x 1) +
diaf 19d1a8 diad 4d1a0 7d2a} diod 61 52 157 4
6=2) ~ 18 m=2) ~ T2-1) T o @=D T 31— Tos — 108 91T Pl dizag — 27d1"5 o+
1ldik of  43dikad  23d1 koj | 1ldiked  11d20f 91d1a 43d2ad 53d1ad
108d1$”a0+ 27(z—2)  108(z—1)  27(a— 2)? 54 e=1)? _27(50 5y T 37 (w=2) T T08(e=1) ~ 37 (z=1) T
23d3ag 103d1ad 4d2 o 37d1a0 ao 35d1 ao 95 911
(@—2)2 37 (2=2)°  T@—1)% T 51 @=1)% + dlx% Toshz ao"‘ dl’Wo
235 10d1f€0¢0 16d1x aO 16d1/-ea0 95d4 IiOlO 152d1/$a0 19d1/-ca0 d%ao

230 3 _ — _ —
Tos 12k g + 97—} + 27(z=T) T =22 T 108@-1?  2@-2° T 3617  27@-2)
70diad  4ldiad +175d1a0_ 16d2 o} I 176d1 a3 17d3ad  277d1ad +3 152d2a0 _ AT2dyo
2Mz=2) 51 =1 " 5Il—1) 727 w2 T 27@—2)7 " 27 @—1) " T08(e—1)? " 27 (@-2)7 ~ 27(e=2)?
d2a} 5diaf 35d2 a2 85dia? 569 107 205 2
=17 T a3 T 0 — 90——da}a0+ Pdirag — Sdik of + 3P dirrog —
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32d1k a? I 7dy ka2 i 20d1 kal i 41dikaf  160dikad  3ldik o  208dikad 1 37 dika? i 8d2a
9(z—2) 6(z—1) 3(:1: 2)? 36 (z—1)2 9(z—2)3 12(z—1)3 3(z—2)4 18(z— 1)4 9(:v )
32 d1a0+ 13d3a3  di o  10d3ad i 20d; o dial T 119d; 03 +160d2 o  160d103 +3 5dial
9(9072) 18(x 21) z—1 3(x 2)2 , 3 (z—2)2 (a: 1)2 236 (xz— 1)2 9(z— 2)3 9 (z— 2)3 3(z— )
19d103 | 208d3al  1264d10d  4dia 7d102 80dfoo | 703ds ag | 505 1697d12 g
T@—1)7 T 3@=27 9 @2  3a- 1)4+ Ta—nT  2r T 108 + g dizag — S +
122d1 kg 187 125d1kag  _Bbdikag  _ 196dikag _ 133dik g 392d1 kg 43d1 kag
27 7 ik ao + 54(z—2) 108 (z-1)  27(z-2)?  108(@-1)2 | 923 T 12@-1)°

224d, K ag +512d1m0 47d3 oo 4 205di00 37d3 ao 4 A3diag | 136dic0  356di0g 4 19diag
(z—2)% 3(z— 2) 54(x 2) T 54(z—2) 108 (z—1) ' bd(z—1) ' 27 (x-2)2  27(z—2)% " 27 (x )2
263d10q A72d2a0 | 712diag _ Tdiao | 23diag 224d3a0 | 4576 diog  D12d3a0 | 4096d; o

108(3; 12 79 (- 2)3 T 0e-28 T3 13 T d@-1)F T @2 T 9@-2)T " 3@-25 T 9@-2)7
13d1 _205d} = | 635d;x 5dm 155d1 zk 17dix _ 151dik 23d1 K 83dik
5 T s T 108 T + 5 T e 108(171) * 2)? + 108(a-1)2
544dm _ 55dix _ 464dik 37dm _ Sl2dik 7d3 + + 7d3 41dy
27(z—2)3  36(z—1)3  3(z—2)* 18(z—1)*  3(z—2)> ' 27 (.Z’ 2) 27($ 2) 108(ac 1)~ 27(z—1)
53d} 103d; 5d3 109d; 784d3 1184d, 9d, 464 d3

727 T 97 (0-27 3@ 12 T I8 (oD% T Z@ 2 7 (- 2y + (:1: T a1 T e -

3684 4d? 7d 512d2 4096d ) 2
B+ iy — s+ ey — e ) H (15 o)+ (S8 +onaf+ 30 - S0 4 2ot

5 4 4 4 4
ag 19z 0 19 4 20Ky 13kayg 20kag 4na0 2&040 _ QOaO 130
3@-10) 9 3 TR 3 (o) T 3@=1) T 3 (@=22  3@=1)2 9(a-2) toe-p T
20043 4a3 20 52z ag 52 3 20/£a8 22/4048 40/40{0 14/40(0 80k
(@22 @29 T 9 TITRN T 3G 2 3@ 3@2?  3@-1% 3 @27
2K0d 20 a 2203 4003 14ad 803 208 403 28z o
@1)3 —drof + g0 2) 9(z 09 @22 T 917 +3 =2 ~ 3(1 177 T - —3 -

6raf 6 rad ol | 160 ka? 2a2 16002

28zKaf+ o — o 1)2+(a: s + ooyt _(x—1)4+12ﬁ ag+it - (:c 1)2+(x 1)3Jr 3@—2)"

4040 95:vo¢0 33713!6 g 80kaq 65Kk 80k 25Kk 35kaq 64d1 ko
T T 4ed+ + t3w—2) "2 @-1 3@-22 3 (@12 8(-17 3 (a-2)F
6464k0g _ _119kag 128d1m)zo _ 7168k g + 101k + 5OH ag + 80ag _ 6509 _ _ 80cg +
9(z—2)4 18 (z—1)% 3(z—2)° 9(z—2)° 18(z—1)° 9(z—2) 6(z—1) 9 (z—2)2

250 35ag 64 diowg 3008 199 128d1a0 4096 + 17a + 34 ao +z_
9(z—1)2  18(z—1)3  3(z—2)* 9(z—2)* 6 (z—1)* 3(z— 2)5 9 (z—2)° ' 6(z—1)° 18

49, 64, 43 0. 8 160 64d 3584 155
2:62+ ° ( ’;5)76 2(1:_51) 1_013 (zf2)22:_6d( : )2 _;—816(m ’;)3 + (w 61423 + ( ;:)4 + ( ’34 " 8 ( : ) +
K K K K K
325 T 9 (227 T 815 3 (2-2)° T 9(a— 2y EEGRE Tre) Rl ey 9( St T
160 1 64d 2048 256d 6272 256d
Sa2F T e T 52 T 002 T o+ 5 (enap T a2 T ey e L

2d1k o2 dikad 2d; o2 dia? 2d; af
43526—1)H(0,0;040)+<§dlxao—kfdlml-iao—%— 1 0o_ @ 0_|_ 1@y 1 + 1%

9(z—2) 3(z—2) 3(z—1) ' 3(z—2) 3(;v—1) 9
19 4 2 4 19 4 20d1/€0¢ 13d; kot 20d1k o 4dy kad 20d; of 13d; ot
5 hizag+gdik ap — Fdizkay — 5=+ op-n T a—2? — Sa= 1)02 ~ 3@=2) T 9= 13 +

20d1ad 4dyad 4d1 ad | 52 4 52 20d1m0 22d1kad  40dik of
9 (LL‘ 2) - 9($ 1) - + ?dlxao — gdl:‘ﬂ) O[O dlxﬁao + - - ) +

9 (z—2) 9(z—1) 9(xz—
14dy ko +80d1 Ko 2d1m0 +20d1ag _ 22diad 40d1a0 14dy o 80diad  2diad L ddy 02—
9(z—1)2 9(z—2)3 3 ( )% " 9(x—2) 9 (z—1) 9(:5 2)? 9(:1: 1)2 9(xz— 2) 3(z— )3 1 %0
28 2 28 2 2d1nag _ 2d1 Kk on 2dlna 160d1 /{ao _ 4d1/4010 2d1a0 _
3 dlﬂ?ao +4d1/£040 3 dlx HOZO + 1 ( ) + ( )3 + ($ 2) 3 ( )4 +

Zdla% 2 dloéo 160d106(2) 4d; 06(2) 34d1a0 95d11‘ [ 8d1/€0¢0 121 80d; kg 65d1.‘£a0
@12 T @=0% T 3=t 3@=D" + + R TS ELe T e ) il pei
80d1 kag + 25d1k ag 35dikag _ 192d1 kog 31d1l€a0 _ 512 dlliozo + 25d1m10 + 80diarg _ 65d1ag
9(z—2)2 9(z—1)2  18(z—1)3 (z—2)4 18(z—1)% 3(z—2)° ( 1)° 9(z—2) 6 (z—1)
80d1 g 4 25d1og  _ 3bdiog 64(1%040 _ 3008d1og _ 19d1cg 128d1a0 _4096d1 o 4 17d1 o
9(x—2)2 " 9 (z—1)2 18(z—1)3 3 (z—2)% 9(xz—2)% 6(x—1)1 3(x—2)5 9 (z—2)°> " 6(z—1)°
dlx _ 25dizk 64dix _ 43 dax _ _80dik 8dy K 160d1 < di K 256d1 K
di+ 55 —dir 8 T9@-2  6(e—-1)  09@=22 " 9-1)2 T 9(z—2)? T B@=17 T 3 32t
43dy k| 128dik | 25d1 k _ 256dik |, 64 .di  43dy _ 80d; 8 dj 160d, dy
Ba—17 T (@=29 T 18a=1)°  3(2=2)° T 0(e=2)  6(a—1)  9(@—2)2 T 9172 T 9(z—2)7 T 18 (z=1)%
64d? 2048d; 23d;y 256d2 6272d1 17dy 256d3 4352dy .
32 T 9 -0t T 61T T3 @25 T (25 5 (o1 T 3@ T oG 2ys) H(O Lao)+

2
H(l;l’)(lgﬂ' 1’0604‘ 7I‘ .%‘K,Oé()—i-407r I{O!()_I_dlﬂ Kog m2kag _1_807r nao_ di1 T kag + m2kag

( 2)4 T 9(z-1)* (fv D* " o 3(z=2)° 9 (z—1)° ' 6(z—1)°
2 40720 dim2aq 80m2ayg _di m2ag 2ag o m2ag _ﬂ_ 1.2 _
3” KO+ 521 T9 @=1)T 18(z 1)4 + 5 @25 " 9a—15 T8 @1p 9 s 6" TR
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4072k dim?k + 2K 16072k dim3k + 16072k 2d1 ag + 173004() 2d1/@o¢o +
3(z—2) " 9(z—1)* T 6(xz—1)% " 3(x—2)° 9(z—1)5 (m 1)5 T 3(x—2)¢
10lx kag _ 85d1kag +40/{ ag +94d1/mc0 65Kk ap + 100d1na0 40Kk ag 20d1/mc0 + 25K o 4Od1 KQQ 04

% 9@-2) T3-2) 1 9@-1) 4a-1) T 9w-22 327  9@-1? T 6—12  3(z-2)"
17d1 kag 35"““0‘ + 64 dikog _ 1088kag + 19 dikag _ _ 47kag + 64d; kg + 704k g _ 25d1k0g
8—1)3  12z—1)3 T (=2  9@-2)2 " 18(@—1)1 _ 36 (z—1)T © 3(z—2)> © 9(z—2)>  18(z—1)
101 kg 37kog _ 85diovg + 40aq + 94d1g 65 ag + 100d1g ~  40ag 20diag 25a
36(z—1) 9 9 (2-2) T9(@-2) T9(z—1)  12(z—1) T 9(z-2)2 0 (x-2)2  9(z-1)2 | 18 (z—1)2
40d;1 a9 17diag 359 + 64d; ag + 649 + S5diag 1lag + 64d; o + 1088cg
3(z—2)% T I8 (a—1)3  36(a—1)3 T (@-2)8 T 9@-2)F T 2 (a—1)7 _ 12(z—1)F 3 (z—2)5 | 9(a—2)
17d1 o + 179 7a0 + 2 d1 _ m 2d1/€ 10lzx  _ 62d1k + 32K + 65dik 43k +
6 (a-1)° T 12(a—1)° 36 9(2—2) T 3 (z-2) 9(z-1) 1 (z-1)
70d 40 80d 80 5dy 112d
522 ~ 3@—27 ~ (x e + -T2 ~ 9@-2)F T 3a-97 T BeoD® T 20 ~ 3 97 T
1088x Bldis | 1556 448k, 1472k 25dik | 101k 198d1k 1408k
9(z—2)% ~ 18 (a— 1)4 36(a—1)7 3 (2-2)° " 9(z-2)° 18 (z—1)° ' 36(z—1)° 3 (2—2)8 _ 9(z—2)°
3 62 d 65d 43 70d; 40 d 4 80d
5 T 52 T 9( 5t 0e-1 T2 T 9-27 0@ @12 0e-17 9 (27

8 . 5di 1 lod 64 19d | 23 4484 1216 _
9(z—2)3 18(1—1)3 36 (z—1)3  3(z—2)* 9(z—2)*  6(z—1)% 12(z—1)* 3 (z—2)>  9(z—2)°

17d 128d 2176 1 ) 2 160 & 4d
-5 T 12 (x 5~ 3(a—2° 9(:r 25 " 2 )H(O’ o) + (_ =5 _2:””0‘0 ~ =t T 3 t
2 320 4d 160 4d 320 4d
G G T s TR a0 g )7~ Fe Tt FahT ~ 362+ F (et
T+ 2R (1603"4 T3 ?fml)‘* " )4 MR e e
160 640 . dapd?
a2 T 3 (T (x P 508+ 5y — sy + sy ) H (0,05 00)+ (— 5+
2
: (id 1)4 + ?90360?)5 + (x 1)5 + 4a0d1 o QOLUIdl 4 2:17(11 + 4&031{611 o gOloSUdel + 2z I{dl o 1§(0aon)d1 +
160 kdi 200rd1 2 kd1 320a0/€d1 + 64OI€d1 _ 2agrd1 _ _2Kkdy _|_ 640K,d1 _ 160apdy +
3@—2)f T 3@-1F ~ 3@—1)F 3 (2-2)° ' 3(@—-2)5 3 (@—1)°  3(@—1)7 " 3 (2-2°  3(x—2)F
160d 2a0d 2d 320a0d 640d 200d 2d 640d )
Ty + oy — gy — g M ot o 2o P ) H (0,15 00) -

4072 dyr? + w2 16072 dym? 4 1607w + (—4diag 4 2dizag _
9 (x—2)F ~ 9(z—1)F " 18 (x DT~ 9@=2)% 9 (xz—1)° " 18(x—1)5  9(z—2)C 3 3

2z ag 4d1fia0 + 2d1x/{a0 2 HOKO‘F 160d1rag _ 160K g 2d1 ko 2Kk Qg + 320d1 kg _ 320K ag +

3 3(z—2)1 (z—2)4 3(z DT T (-1 " 3(x-2)° (z—2)5
2d 160d 160 2d 320d 320 2d
=15 — ( Ge=tyr TR0+ 5058 — 30yt — 3m17 T3 (;p 57+ 328 ~ 3 (=95 T 3am1)5
3(2&0 ok +4 o 2d31:c _‘_2?35_ 2dé:m 422 k— 31((;05%31 + (160,1@)4 + 3(21d1?)4 _ (minl)él _ 36(i0d§;i5 + (640#;5 +
2 dik 2,-; _ 640d1 k| 640k 160d; +3 160 +3 2d; 2 640dy +3 640 _
3@—1)5  (2-1)5 3(2-2)5 " (2-2)5 3 (@-2)1 " 3(2-2)T " 3x-1)T 3 (@-1)T 3(2-2)° ' 3(z—2)°
2d 640d 17 101zk 40k 65
=17 _3(x21) 53 (2=2)5 T3 (640) (05 0) H (0, 15 $)+( Tt T s T A
40k + 25kag  _ _ 35kag + 32di1kag _ 1088k g 47k + 64d1k ag + 704kaq + 101k o9
3 (@—2)2 " 6z=12 12 (a—1)3 " 3(a—2)4 ~ 9(z—2)2 _ 36(z—1)2 | 3(z—2)> ' 9(z—2)5 ' 36(z—1)
37 40 65 40 25 35 32d 64 11 64 d
5ot 9 (xoio2) o 12(:;:05)1) T 9= a§)2 + 18(z af)2 - 36(xc—¥01)3 +3 ( 1Oé())él +3 ( a0)4 - 12(ma01)4 + 3(:v 120;(3 +
1088cg + 170 _@_@_1013:5 + 32Kk 43k + _|_ 80k +
9(xz—2)5 T12 (z—1)° 3 12 3(c—2)  4(x—1) ( )2 3(:): 1)2 3 (z—2)3 12(;(; 3~
32d 1088 155 128d 1472 101 128d 1408 3 2
3(3:—12“;4 + 9(z— 2’34 35 (z— . EN 3(;v—§3$5 *3 9 (x 5)5 + 36(z N)5 E (z—12’;6 B 9@-56 _%‘*‘ - x?)ao -
160 2 320 2 160 2 320 2 4
2RO~y e m? CE e m(55 R o) e 3 (27 3Pt 3t

160K 640K 640K 160 640 2
B2 ht 2~ Tt et s T o T 3 e~ 3 T Bt~ 3 T
640 . 4o d1 2a0xd1 2xdy 4ok d1 2 2xn di _ 160agkd; 160K dq
S(x—Q)G)H(O’ ap)+ ( 3 +5 3 3Qozrd+ 3(c—2)7 T 3(z—2)1
2a0kd1 2k di1 320akdy +640 fid1 2a0kd] 2 Kkdy + 640kd; 160 a0d1 + 160d4 + 2a0d1
3a—1)1 3@-1)1 3(@@-2)° "3(@-2)% 3@-1)5 3(@-1)5"3(@-2)% 3(x-2)1 ( 2)1 13 (z-1)*
2d1 320a0d1 + 640d1 _ 2a0d1 _ 2d1 + 3640d1 H(]. aO) 43

3@—DT 3 (@-2)5 " 3@-2° 3 (@10  3@-05 | 3(z—2)° + 9(%2) T B
40 4 80 1 32d 64 23 128d 1216

9(z—2)2 + 9(z—1)2 + 9(z—2)3 + 35 (z—1)3 3(;;:7%)4 ~ 9(z—2)4 + 13 (z—1)% 3(x721)5 9 (z—2)5 +
17 128d 2176 1 ) 64d 704 128d 1408

12(z—1)5 ~ 3 (:c—21)6 T 9(z—-2)¢ 2 H(0, e1 (o) )+( 3(361;;@;0 9(x KQC;O 3 (zlgc)yo (x—ﬁz(;g -

64di1ag _ 1088ag  128d1cg 2176 64d1 Kk + 704K + 256d1 K + 2816k + 256d1 K +
3 (z—2)4 9(z—2)4 3 (z—2)° 9(z—2)5 3(z—2)4 9(z—2)4 ' 3 (z—2)° 9(z—2)° 3 (z—2)8
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28165 (320% ag +640m0 +3 3200 +3 640c0 320k 1280k _ 1280k 320 1280
9(z—2)6 (z=2)* T (z=2)°> " 3 (z=2)* " 3(z-2)> (2-2)* (2—2)° (2-2)% 3(@—2)? 3(z—2)°
2 2 4 12 12 2 2
1280) )H(O- o) + (3 Ocgkdi  320kdy | 640agk di 80kdy 80k dj | 320aqd; 320dy_

3 (z—2)8 3 (z—2)4  3(z—2)7 3(x—2)5  3(z—2)5  3(x—2)5 T 3(z—2)F 3 (z—2)%

640a0d 1280d 1280d . 64d 1088 256d 4352 256d
o — R — ) H (o) + i + 0 + 5 3 (o2 T 0a-2p T3 -2t

2d 5 d 2d d 2d
4352)6)H(0,02(a0);x)—|—(% d1$a8+ldll‘/€&8+ 1K Qg mao + 1 ao_ 1ao + 1 ao

9(z—2 3(z—2)  3(z—1) " 3(z—2) S(x—l)

19 4 2 4 19 4 20d1/€0¢0 13d1na0 20d1 K a% . 4dlnag . 20d1 O‘o 13d1a0

g dizag+gdik ap — 5 dirkay — 5= T 5a-n T sa—2? — sa= 77 " 9G-2) +oa—n) T
20d; 0§ 4d1 o 4d1 o} | 52 4 52 20d1kad  22dikod  40dik o

5 (i— 2) ~ 912 —|—§d1m0— gdm 0‘0 dlamozo—i— 9 (@=2)  9@=1) _ 9(z-2)7? +
14dy ko +80d1 Ko 2d1m0 +20dlo¢g _ 22diad 40d1a0 14dy o 80diad  2diad L ddy 02—
9z—-12 " 9@=-23 3 ( DFT8=2) "5 (=) " 9@=2)? T 9a—1)? " 9w=2)7 " 3(z—1)7 1 &g

28 2 28 2 2d1na% _ 2d1 Kk on 2dlna 160d1 /{ao _ 4d1/4010 2d1a0 _
3 dlﬂ?ao +4d1/£040 dlx HOZO + 1 ( ) + ( )3 + (.I 2) 3 ( )4 +

2d1a% 2 d10¢0 160d10l 4d; o? 20d; o 73dix o 20d1 ko 73 10d1 Koy 7d e
+ 0 0 __ 1 O+ 1 0 __ 1 0+7d1$,{/a07 1 0 __ 1 0+

(z—1)2 " (z—1)3 " 3(x—2)1  3(z—1)4 9 9 9 9(z—2) 9 (z-1)

40d1 ko + 10d1k ag _ 80dikag 2d1 kag 640d1 kg 640 dikag 10d1 g 7d1 ag + 40d1 g

9(z—2)2 9(z—1)2 3(z—2)3 (z—1)3 3(z—2)4 3(z—2)° 9(z—2)  9(z—1) 9(z—2)?
10d1ovg  80diag  2d1 o9 640diovg — 640diog — 2dy  25dix  2dik 25d11‘/€+ 4di1 Kk + dik

9 (z—1)2 " 3(z—2)3 (2-1)3 3(@—-2)* 3 (z—2)5 3 9 3 9 (a; 2) " 9(z—1)
20d 2d 160d 2d 160d 4d 640d 4d 20d

T (@27 -7 9 @ 2P T a1 T <w75>’1 I e LR ¥ F ) L T Ry Rl

2d 160d 2d 160d; 640d . 2 17 od
9(x 1)2+ 9(z— 1)3—’_3(:(:—1)5_{—( )4+3 (x 1)4+ 3(z— 1) )H(]_ 0 0[0)+( 136!0 Za0+ 1/{(10_

1011‘ nao 85dikag 40k ag  94dikag | 65k ag  100dikag 40K g 20d;1 kg 25K ag 4Od1/§ozo
+ - + o ag 2

9(z—2)  3(z—2) 9(z—1) 4(x—1) 9(z—2)2 3(z—2)2 T 9(z—1)2  6(z—1)2 " 3(z—2)3
17d1 Ko + 35kag 64 dikog + 1088kag 19 dikay + 4Tk 64dikag 704K ag + 25d1kag
18(z—1)3 12(z—1)3 (z—2)4 9(z—2)4 = 18(z—1)4 36 (z—1)% 3(x—2)° 9(z—2)° 18(z—1)°
101 kag 37&040 + 85d1 g 40ag  94dig + 65 ag _ 100d; g 94 40 + 20d1og 25a0 +
36(x—1)° 9 (z—2)  9(x—2) 9(x—1) " 12(x—1) " 9x—2)2 T 9 (z—2)2 " 9(z—1)2 " 18 (z—1)2
40diag 17d1a0 + 350 _ 64d1 a9 640 _  Bdioyg + llag  64d1og _ 1088aq +
3(xz—2)3 18 (z—1)3 36(z— ) (z—2)% 9(x—2)% 2 (z—1)4 12(z—1)% 3 (z—2)° 9(x—2)°

17diag ~  17cg + 7a0 1790 _ 2dik + 101zk + 62dik 32k 65dik + 43k
6 (-1  12(a—1)° 3 36 9z-2) 3 (@2  9a-1 "I (z1)
70d1 k + 40K + d1l€ + 80d1 K 80k _  bdik K 4 112d1x 1088k +
9(x—2)2 T3(x—2)2 " (@-1)2 (x 1)2 9(z—2)3 3(z—2)3 18(z—1)3 12(z—1)3 ' 3 (z—2) 9(z—2)%
3ldik 155k A48dyk 1472k 25dik 101k 128dik | 1408x | 3k | 62.dy
8 (-1 361 3 @275 0z )5+18 @17 36(x iy T3 w20 925 T2 92

65d 70d 80d 5d
o)~ 3y + T (e 0 et t (x 5~ 57 T 0 (2~ 02~ )

1 112d 19 d 23 448d 1216 17d 17
T T st T gt T DT~ et T 3 (e T o 27 + 6(337%)5 Ty T

1284, 2176 ) 1 2308  diag | 24} 0461 _ 19 72 20d7 oy
sty + s b )H(l,o,x)+<3d z0d + 7% — 5% + Y Brof — 2% +
13d3ad | 20d3ad 4d3od  4d? o8 | 52 ;o 3, 20diad  22d3af 4od2 14d2a0 80d2 ]

o 1) $+3 @-2)2 BT A M (G E1ET I gy Bl s § R 2)2 502 To w23~
2d3ad 28 2 2 2d§ag _2d} o} | 2di0} | 160d3 o  4diad  20d7 ao e -
sy HAdiag -3 dix T T @02 T =0 T 3@—2)%  3a—1)" 9 5 dizao
10d3ag 7 dlao + 40d foo | 10d o  80diap  2d} ap  640diag  640dicg 247 25d2 2bdjx | Ady 4d2 T
9(x—2)  9(z—1) T 9(@—2)2 T 9(z—1)2 3(z—2)3 (z—1)3 (:v—2)4 3 (z—2)° 3 9 (z—2)

d? 20d? 2 d? 160d2 2d? 160d2 d? 640d2
0@aT) ~ 9@=22 ~ 9—17 T 9@=2P T 31 T w27 T 3 (x 7+ 3= )H(l, L5 a0) +
K d d ks
H(ea(ao)ia) (3550 g0+ S50 — o U+ bt + SR — OB ol
256K + 1024k + 1024k + (_ 64dik a9 _ T04kcg _ 128d; ko _ 1408kag _ 64 diag  1088cg
9(z—2)2 T 9 (z—2)5 T 9(z—2)6 3(z—2)* 9(z—2)* 3(xz—2)° 9(z—2)°> 3(z—2)* 9(z—2)*
128d 2176 64d 704 256d 2816 256d 2816 64d
3 @25~ 925 T 3e-21 T 927 T3 (25 T 925 T3 (a "3”2 + 5 d} +3 <x—12d>§ +
1088 256d 4352 256d 4352 . 64a0 64 128
5207 T3 (o=25 T 5—=2)5 T 3 (2=28 T 5z-2)° )H(O, ag) + <— 3—2)t T 3@=2)7 ~ 3 (w=2)5 T
25602 n 256d2 | 6daord)  Gdrdi | 128agrd)  256r dy  256rdi _ 1088ap di y 1088d;
3(z— 2)5 3 (a— 2)6 3x—2)% 3 (@—2)% " 3(x-2)5  3(z—2)° 3@-2)0  9@-2)% ' 9(z—2)3
2176a0ds | 4352d 4352d . 320 640 320 640 320 1280
9 (:vi%)% + 9(z— 2)15 + 9($—2)16) H(l CV())-F ( (JJ—HQO)[‘(lJ + (z— - SXO + S(x—%(;‘* + 3 (z—aQO)5 - ($—2,§4 - (;r—2’§5 -

— H8 —



1280x 320 1280 1280 H(O 0'0&0)4— 320 Kdy 320 kdy + 64006()I'€d1 1280kdy
)

(x—2)6 ~ 3 (xz—2)F  3(z—2)5  3(z—2)° 3(x—2)4 ~ 3(x—2)4 T 3 (z—2)>  3(z—2)5

1280kd, | 320agd; __320d; , 640aqd, _ 1280d;, _ 1280d, . 320 agrd; _ 320kd,
3 (@—2)8 T 3(z—2)t 3 (2—2)F T 3@—2)° 3 (2—2)° 3(%2)6)H(0 1 "‘0)+< 3@—2)7 3 @-2f
Gloagsds 12806 dy  1280sdy | 300 dy 30y, Glandy  1280d; _ 1250d, ) H,0;00)+

3(xz—2)5  3(x—2)® ~ 3(x—2)¢ T 3(x-2)%  3(z—2)

3 (z—2)> 3(z—2)° 3(z—2)¢

320a0d? 320d2 640agd?  1280d2 128042 256 dy 4072 3392
(3(172)4 3 (z— 2)4 + 3(z—2)5 3 (z—2)5  3(z—2)6 H(1, L a0) = 9(z—2)% + 9(z—2)% 27 (z—2)%
1024d, 16072 13568  _ _1024d; 16072 _ 13568 . 1 5
925 T 9 (225  27@-25 9 (@2° | 9«20 27 (:1372)6) + H(Cl(o‘O) 5”)< pdizag
2z o 1 5 11 5 dlnao 255040 dlma 11&040 dloz 19 04(5)
5 Fagdirrag — 35TK G+ 5=y ~ 36 ( ~2) _ 2(e- 5136 (o ) S0 +12(a¢ B) 36(35_2) -

dlozg 2053 048 Tdyog 157:L’a0 56
24(z— 1) + 9 1) — 24 T 08 216d1$ ag + 08 T mdl’i ag — 216d15m0‘0 + 7Tk ag —
11d kad i 113k o 1 43d1 ko 149 ko i 23d1 koig 149kaf  2dik o 59kaf 41 kaj
54(x— 2) 54(x— 2) 216(z—1) = 108(z— 1) 54 (z— 2) T 54(x—2)2  27(z—1)Z " 108(z—1)2 216
11d;ad i 9lad 43diog 53 23diaf  1030d  2diog 4 37af  af
54(z—2) " 54 (z— 2) 216(z—1) ~ 54 (x—l) 54(x—2)2 ~ B4 (z—2)2  27(z—1)2 " 108(z—1)2 216
4d1040 Qllxag 4 3, 95 3 1381 3 dlnag 255048 41d1m18

+108 108 w1z o — a1~ — 9d1r QT 1o 1TRAG — S1g TR o — 5i(z=2) 27 @—2)  108(a—1) T
239;; ol Sdlnao 104 ko 17dikad  467kod 76dik af  388kad  di kad 83ka} T
108(z—1) 27(z—2)2 " 27(z—2)2 " 54 (z—1)2  216(z—1)2 27($ 2)3 27(90 237 B(z—1)3 " 72 (z—1)3
83k diad 3503 41diaf 1750 8dq o 88a 17dy 0 2770

36 54 (x—2) 27(zx—2) 108 (z—1) + 108(z—1) 27 (z— )2 + 27(x—2)2 + 54(z—1)2 216(%1)2 +

76d1a3 23603 diad 50 35a0 35d1 a? 569x 569z af
37 @2  T(@—2P 6 @17 | 8- e + + — gdizad + + fydirag —
979 4d1na0 16/@040 13d1H 0‘0 2na0 . 5dik 04(2) 105040 - dik 04(2)
sedak of + SRakag + g @—2) ~ 3@—2) T 36(a—1) T3 " 322 T @22 2@ T
67mo i 80d1 ko 80kad n 5 dikaf  119kaf 4 104dikad 1256k af  2dikad 137 kad
24(z—1)2 9(x—2)3 = 3(z— 2)3 6(z—1)3 ~ 24 (z— 1)3 3(z—2)4 9(z— 2) 3(z— ) 36(z—1)4
32k +4d1 o3 1603 Bdiad o}  5dicod i 10 o2 dia? i 119a2 80d1a?
9(z—2) 9(z—2) 36 (1’—1) 2(z—1) 3(z—2)? 3(172) T 22— 1)2 72 (z—1)2 ' 9(z—2)3
8003 5d1a 1902 104d10d 6320 2d1a} ol 85 o 22d1a0 4 805dizan

9 (z—2)3 + 6(z—1)3 " 8 (z—1)3 T 3(x—2)2  9(z—2)%  3(z—1)% + 4(a:—1)4 18 216

1697 xaq 22d1/€0¢0 505 3193xkag 386d1k a9 _ 1172k0g _ 1133d1 ko 381lkag
216 o7t orgdi ko — Tyt 27(x—2) 27(z—2) T2—1) T m2(e-1)
362 dikag + 1136Kkaq + 193d1 kg 1273k a9 _ 80dikoy + 40 kg _ 323di1koyg + 2075k0g

2 3

27(z—2)2 ' 27 (z—2) 108(z—1)2 ~ 108(z—1)2 ~ 9(z—2)® ' 3(z—2)3 216 (z—1) 216(z—1)3
464d1 Kk a0+2032m)¢0 187d; noe()_+_ 539kaq _256d1na0 _1_35841{ a0+ 205d1kag 1255 Koy +857no¢0+
3(@—2)% " 3(z—2)%  216(z—1)F T 108 (z—1)F  3(z—2)> ' 9(z—2)> ' 216(xz—1)5 216(z—1)> ' 216

886di oo _ 60dan _ 1133diag’y 6490 _ 362dian, 59200 | 193diag _ _67lag _ 80dian
27(x—2) 27(x—2) 72 (z—1) ' 24(z—1) 27 (z—2)2 ' 27(z—2)2 ' 108 (x 1)2  108(z—1)2 9 (z—2)3
4000 323d1avg + 1015a0  464d1ov 368 187diav m2ag + 419aq _256d1a0+
9(z—2)% 216 (z—1)3 ' 216(z—1)3 3 (z—2)% " (z—2)% 216 (z—1)  18(z—1)3 ' 108 (z—1)*  3(z—2)°
204800 | 205dian | _7wan ___9%%an _  3%5an _ 3di _ 205die | 6350 _ 3dix _ 205dier |
9 (z—2)5  216(z—1)5 ' 18 (z—1)® _ 216(z—1)5 ' 216 1 216 216 1 216
1255zkK + 346dik 952k 947d1k + 2621k 392d1k + 1136k + 23dik 92K +
216 27(xz—2) 27(z—2) 72(z—1) ' 72 (z—-1) 27(z—2)2 ' 27 (z—2)2 ' 27(z—1)2 27 (z—1)?
784d1k 2272k + 73dik 247k + 256d1 K 3584k + 367dik 1127k +
27(z—2)% 27 (2—2)% | 216(z—1)3 216 (z—1)3 ' 3(x-2)3 9 (z—2)F " 216(z—1)% 108 (z— )4

512dik 7168k 205d1k 1255k 37k, (%of | 1 5, kap  kap
3@—2)° 9 (z—2)5 T 216(z—1)° 206 (@—1pp T 8 T ( ToT Rt 5 T -y T (m 2)
5 4 4 4 4 4
ag 19z o5 19 4 10kog 13rag 10k  2koy K ao i 10040 13040
6(z—1) 18 6 xnao 3 (- 2) + 6(171) 327 " 3=z 9e—2) T Wa-1
10 0/01 2a0 26 1‘040 10&043 11&@8 20/«10 71{010 40/{018
a2 et o + Pakad + 3 @=2) " 3a-1) 3 o2 T 32 T3 @2y
Ko 10 af 110¢0 2003 400 o} 203 14w o 2
o= 1) 2’QO‘0+9( 2) " 9(z— 1) 9 (o 2)2+9(:v 1)2+9 o= 2)3 3@ 17 _T_ g —ldwrag+
3no¢0 3 mxo 80 /iao 2&04 201% 2
-1 (a=1)? +(:): Tt Gt~ T TOR At o 1)2+(x 1)3Jr (:): 2) 3o T20p+
7390 040 + 739:&040 + 80rkag _ 65kag _ _80kog + 25k  _3bkog  480kaqg  _ 83kag 320kag +
3 (z—2) 2(x-1) 3 (z—2)2 " 3@@-1)2 6 (z—1)2 (z—2)* 18 (z—1)* (z—2)°

101/£a0 o 4na0 + 80ag 65 g 80ag + 25 3bag _ 160cg 5 ag 320cg +
18 (z—1)° 9(z—2) 6(z—1) 9(z—2)2 " 9 (z—1)2 18(36 D3 (z—2)%  2(z— l)4 3(z—2)°

17aq9 _M_%J_25l‘fi + 64 43k 80 kK +
6 (z—1)° 9 18 3(z—2) 2(z 1)  3(z—2)2 (

o 3206
155 640 101, 43 80 8 160 1
By + oot T ey ~ 3Rt o ry ~ 6eT ~ Gaer T o T ogogp T mEs +

2t 327 T o P T (-2)

— 59 —



dq /iag dik a

3 (?;2702)4 + 6(:E2731)4 + 3(5%02)5 + (lz E - 1)H(O, OKO) + (%dlxag + ldl l‘/ﬁag‘i‘ 3(:(2—2) 6(z— 1) 8 4

dlag d1a8 dlao 1 4 19 4 10d1 & 0‘0 13d1mx0 10d1 nozo
3@=2) 61 T 9 wdiwag + gdi ko — ik — 9@—2) T Ba=1) T @22
2d; kad 10d1 0 13d1a0 10d; o 2d; o 2d1ag 26 3, 2 3
9 @—1)?  9(z—2) T 18 (e 1) + 50— 2)2 T 9 (@=1)2 + ?dlfmo - 3 dikog + g dirkog +

10d; ka2  11dikad 20 dikad 7dikad 40d; ka3 dik a3 10d; a3 11dy a3 20d; a3 7diad
0 0 0 0 0 __ 0 0 0 0 0

9@—2)  9@-1)  9@-22 9 @=1)% " 9@-2° 317 " 9@—2) 9 (@ 1) 90 2)2+ 9 (o= )2+

40d1a8 dla 14 2 dlna?) dik a dlﬁa 80d1k ao
9(3)—2)3 3(a— 1)3 +2 leéO d1$a0+2d1/€a0 dlxﬁao_" ( )2 + (z— 1)3 + (qj 2)

2dy ko di a2 dia? d1 a? 80d1a2 2dlao 4d1a0 73d1xa0 _4dy ko | 73

3D T 21 @12 @ D° 3@2f 3@ 17 + g T igdizkag+

80d1k ag 65d1 Ko 80di1k ag + 25d1kag _ 35d1 Ko 160d1/wc0 19 dlnao _ 320d1 ko + 25d1 ko +

9(z—2) 6(z—1)  9(z—2)2 9(z—1)2 ~ 18(z—1)3 (z—2)%F  18(z—1)% = 3 (z—2)5 " 18(z—1)5
80dicg  65d1ag _ _80diag + 25d1ag  _35diag  _ 160diag Bdiog 320d1aq + 17d1 g —ds—
9 (z—2) 6(z—1) 9 (z—2)2 " 9(z—1)2 18 (z—1)3 (z—2)4 2 (z—1)*  3(z—2)> ' 6 (z—1)° 1
25d1:(; —d _ 25di1zk + 64dix _ 43dik _ _80dik + 8dik + 160d1 s dik + 320d1 K
18 9(z—2) 6 (z—1) 9(z—2)2 " 9 (x 1)2 9(z—2)3 " 18 (z—1)3 ' 3(z—2)*
43d 640d 25d 64d 43d 80 d 8dy 160d d
S @oDF T 3@=25 T 18 oo’ T 8(—2) — 8(e—1) ~ 9@=2) T 5@-—12 T 9 @=27 T T8e-1F +
320d 23 d 640d 17d X 4 4 4 4 4
3@—27 T 6e—1)7 T 3—2)° T 6 (e=1) )H(l,aﬂ)JF((xicfng(mf?)os oI 3 o1~ G-I
4 4 4 . dapkd 4k d dagkd 1k d daod
(:cfl)5 T 3@—1% 3(171)5) H(0,0; ap) + (3(0;T1)14 o 3(;11)4 - 3(3[161)15 - 3(;11)5 + (a0 3 -
4d daqd 4d ) dagkd 4k d daokd 4k d daod
3 (le)4 - 3(;:3155 o 3(%11)5) (0,1; ) + (3(0;11)14 - 3(5711)4 - 38f1)15 - 3(H 1)5 + (53134 -
4d dood 4d . dogd? 4d? 4o d? 4d? .
T (a—T)T _3(;:1311)5 _3(%11)5) H(1,0; a0)+ ( 3—1)7 3 =1 3a—1) 3= 11) ) H(1,1; a0)+
B46d; 488 O4Tdy | 443 392y 4 592 | _ 23dy 4o T8ddy
27(x—2) 27(x—2) 72(x—1) 24(z—1) 27 (z—2)2 27(x—2)2 27 (z—1)2 27( 1)2 27 (z—2)3
1184 T3y 83 | _256dy 2048 . 367dy , w2 725
27(z—2)3 T 216 (x—1)3 = 216(z—1)3 ' 3 (z—2)F  9(@—2)F T 216(z—1)F " 18(z—1)*  108(z—1)%
5l2di 4096 | _205dy _ 2 055 __ @) i ( daod?  4d]  dopd?
3 (@—2)5  9(x—2)° ' 216(z—1)° 18(z D5~ 216 (@—1)° 3 (@—1)%  3@@—DE 3 (z—1)°
2
3(;4,%11)5 . 4a§d1 + 2a0§ di _ ngdl _ 4a0nd1 + gao Iﬁdl 2xnd1 + 16(()?0;311 _ 31((9360_/45)14 _ 34((10/<ad;4 +
4kdy + 320a0kd; _ 640kd; 4aond1 + dkd; 640/4(11 + 160apdy  160d1  4apds +
3(1: 1)4 3 (2—2)°  3(—2)5 ' 3 (@—1)° © 3@@—1)° 3 (2-2)° " 3(z-2)%F 3 (@—2)%  3(a—1)*
. (x 1)4+3%0a0¢)11 6(i0d21)5+ 4(1040d55+ (4d1 7~ (640d1)6+2a0 ag $+ 12000k — QTR AT H —
80 80 160 320 320
G R )l o Vo) L o) ‘(53%5 = )5+<x—5>6‘3<a:—2>4+3<a:—2>4+

g _ 1 _ _160ag 320 _ g 320 . . _
5@-17  3@-1F 3227 | 3 (2-25 31 3(33 N )6)H(0 ag)H (1,1 $)+<
2d1ao + 17x ao _ 2dikag + 10lxk ag _ 85di1kag + 40k + 94d1kag _ _65kaq + 100d1 kg _40kog

3 36 9(z—2) 3 (z—-2) 9(z—1) 4 (z—1) 9(z—2)2 ~ 3 (z—2)2
20d1no¢0 + 25na0 _ 40d1 kg + 17d1k ag 35Kkag -+ 64d1 Kag 1088k + 19d; kag 47Tkag .+

9(z—1)2 ' 6 (z—1)2 3(z—2)3 " 18(z—1)3 12(z—1) (z—2)% 9(z—2)4 T 18(z—1)*  36(z—1)
64 d; K + 704Kk 25d; e} + 101k a9 _ 37kag _ 85diovg + 40 4 94d1og 65 + 100d1cg
3(z—2)5 9 (z—2)5  18(z—1)5 " 36(xz—1)° 9 9(z—2) 9(z—2) " 9(z—1) 12 (z—1) " 9(z—2)2
40ap 20d1ag + 250 _ 40d1 a9 + 17diag _ _ 35cg + 64d; ag + 64aq + 5diag
9 (z—2)2 9(z—1)2 18 (z—1)2 3(z—2)3 18 (z—1)3 36(z—1)3 (z—2)% 9(z—2)% 2 (z—1)4
1lag 64d; a9 1088 17d1 g 179 7a0 2 d1 17:1: 2dln 101zk 62d1 Kk
2a—D0F T3 @=2) T 9(z—2)5 6 (a—1)5 T 12(z=1)° + + 36 9(z-2)
32k 4+ 65dik 43k + 70dik 40k dik + 80d1 K 80k + 5d1k +
3(@—2) "9(x—-1) 4 (z—1) " 9@-2)2 3=-2)2 (z-1) 3(9: 1) T 9(—2)3 " 3(x—2)3 " 18(z—1)3
K _ 112dyk + 1088x  _ 3ldik + 1556k 448di1k 4+ 1472k 25d1k + 101x
12(z—1)3 3 (z—2)1 " 9(z—2)% 18 (z—1)* " 36(z—1)* 3 (z—2)% " 9(z—2)5 18 (z—1)> ' 36(z—1)°

o 160x ap 4dy ko 4 2k ag _ 320K0q + 4di1k ag

128d; K 1408x 35 (_ 2zag
2

T (0-2)0  9(a-2)° 5 7 2TRO0 T gyt T 3Gt T a-1)f  (z-2)° T 3e-1)
(2m)5 +drao — 31(30(13)()4 - 3?9(516134 +3 (1@1)4 :())2%35 + 4(?:1&10)5 - 3(5301)5 +Ag ¥ +2$ K+

160k 4d1 K 2K 640k 4d1 Kk 640k 160 4d

w27 T 3 (etyd (%1)4 + 2P T 317 ~ @1 T @29 T 3(3; 2)? 3w 11) (ac 7+
640 ] dagd? dagd? 442

T + 5y — sy + sy ) H (05 00)+ ( = 5ot + ey + st + 3y +

dapdr 2aoxd1 + 2a:d1 + dagkdr 2 2r /{dl 160agkdy + 160 wdq + 2(aof-ed)1 (2 nd1)4
3 3(x—1

3 zaorkd; + T B—2)% T 3@—2)4
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320agkdy + 640kd1 2cprdi _  2kd; + 640xd;  _ 160apdy + 160d1 + 2a0d1 2d1
3 (z—2)5 3(z—2)5 3 (z—1)° S(x 1) " 3 (z—2)% 3(x—2)4 3 (z—2)* " 3(z—-1)* 3 (z—1)*
320ady 640d1 2a0dy 640d1 . 65d1 43
3@—2)5 "3 (@-2)5  3(z-1)5 _ (:z: 1)57L 3(@—2)° )H(l 0‘0) (a; 2)+9(x %) T 8e—1) ~ T2@-1) T
0d 40 d 4 _80d L5 L1 12d;
9(z—2)2 9 (z—2)2 (z—1)2 9(z—1)2 9 (z—2)3 9(:5 2)3 18(z—1)3 36 (:v )3~ 3(z—2)%
4 L 23 _ _Adsd 1216 _1td, _ 17 _ _ 1284 2176
9(z—2)2  6(z—1)% 12(z—1)* 3 (z—2)5  9(z—2)% 6(z—1)5 12 (z—1)°  3(z—2)6  9(z—2)¢

1 . _160d;1 kg 160k _ 320d1 kg 320Ky 160d1 v 160ag  320d1v
b JH(Len(ao);o)+ ( — g + {0y — odiesy o Mngy b, 1 oo, — ey
3200 + 160dix 160k +3 640d; 640k +3 640d1kx 640k +3 160d; 160 | 640d;
3(z— )5 3@-2 (@273 @2 (@-2° "3 @25 (a 2)" 3 (@=2)T 3(@—2)T T 3(z—2)"
640d; 640 . . 64aod? 64 d? 1280 d? 256d2
3 (m 2)5 + 3@—25 3(z_2)6) H(0;a0)H(2,1;2) + ( 3@—2)T T 3@=217 ~ 32 T3 w2y T
256d3 4 128agmdy _ 128kdy | 256agk di _ 512kdy _ 512k di _ 896agd; 896d;__ 1792a0d; |
3(z— 2)6 3 (z—2)4 3(z—2)4 3(z—2)° 3(xz—2)>  3(x—2)% 9(z—2)* " 9 (z—2)*4 9(z—2)°
3584dy + 3584d; 704apk 704k + 1408cpk 2816k 2816k + 320d1fca0 320k ag +
9 (z—2)° 9(z—2)6 9 (z—2)* 9(z—2)* 9 (z—2)° 9(z—2)° 9 (z—2)¢ 3(xz—2)* (z—2)%
640di1 kg _ 640Kk g + 320diag 320 + 640diag 640 320di1k + 320k 1280d;1 Kk +
3(z—2)° (x—2)° T 3@—2% 3 (@-2)8 | 3z-2)° 3 (@—2)°  3(@-2)F T (@-2)3  3(z—2)°
1280k 1280dk , 1280k 320d; 320 1280 dy 1280 _  1280d; 1280 )
@20  3(a—2)% T (a=2)° ~ 3@—2% T 3@—2)7 ~ 3(z—2)° T 3(z—2)° 3 (x72)6+3(x72)6) (05 cr0) +
320ap di  320d3 + 5 640a0d] ~ 1280d7  1280d7  320qqkd; 4 320k dy _ 640aond; | 1280 rdy
3(xz—2)* 3(z— 2)4 3 (z—2)5  3(z—2)5 3 (z—2)° 3(xz—2)* 3(z—2)% 3(z—2)° 3(z—2)°
1280kd; 320 agds 320d; _ 64000d; 1280d; 1280d; ) 1088ap 1088
3@—2)°  3@—=2)% T 3z—2)T _ 3 (@=2)° | 3(2—2)5 T 3(@—2)° ) H(1;00) + g—9yt — 527 T
5 5 5
2176 ap 4352 4352 ) zog 5 KOg __kag o
0@—2)5  9(z-2)° 9(90—2)6) H(2, c2(ap); ) +< + 326 O + oGy — T T sy
5 4 4 4 4
ag 19z o5 19 4 Skayg 135& Ema Koy 0 Koy Sog 13a
12(z—1) 36 TR0~ 3 g+ 12(:13 Nt 3e=o2 3=z T % 9(a=2) T 1) +
5 ozé ag aé 13z ag 13 5&040 11mxo ].OKOL 7,%01 205&0
9@—2? 9@—0Z Tt 9 T Fakag + 3 @=2) " 6= 3 @=22 T 6@-12 T 3 m=2)
3 3 3 3 3 3 3 2
kog 3 5a  llag 10a Tag 2005 ag oy Tmog 2
3@-17 RN T5GE-2) " BE-1) 90— 2)2+ 18(z— 1)2+ 9(a— 2) 6 @-03 3 5o Tk apt
3&04(2) 3na2 3&04(2) 40K ao 2 40a0
-1 2 @=12 T 2@=1% T a=2)1 (m 1)4 +3k af + 2(a; )~ 2-12 T 2 (:1: L5 T 32
2
Qg 73:)3040 731% Qg 40kag _ 65kag  _  40kog 25k 3bkag 240k ag
T Hogt + 32 T 3216 6 U2 T T2 1f T 2!
83kag 160k oco_|_ 101kag _Qn a0+ 4009 6509 40 o + 35aq _ 80ap
36(z—1)%  (z—2)° ' 36(z—1)° 9(z—2) 12(z—1) 9(z—2)? 18(96 1)2 36( )3 (z—2)4
S5a 160 aqg + 1700 2009 25 25:1,‘:‘6 + 32k 43 K 40K 4 4 80k 4
4(3:—1)4 3(z— 2)5 2z—05 9 36 3(z—2)  4(z—1) 3@-22 '3 (ax 1)2 3(z—2)3
160k 155k 320K 101k _ 3k 2k ag _ _2Kag _ 2w
oD T -2 736 =T T 25 T 36 (=15 ~ 2 T\ z=1)F ~ oet)5 T3 (%1)4 3(@—1p
2k 2K 2 _ 2 . 2a0rd1 2k d1 2aprdl 2K dy 2a0dq
(z—1)*  (z—1)> 3(z—1)*4 3(x71)5> H(O’ Oé())—i— <3(:v71)4 3(z—1)*  3(z—1)° 3( 1)° + 3(z—1)4

2d 2a0d 2d . 32 43 40 80
3 (le)4 o 3(x31§5 o (x711)5) H(1;00) + 9(z—2) 12(z—1)  9(z—2)2 + 9(:;;71)2 + 9(z—2)3 +

7 . 32d1 ko
36 (96171)3 + 3(@%02)4 + 12(:;: 7 T3 (m 2)5 + 12(571)5 - %) H(er(ao), er(ao); ) + <_ 3 (a2)f

352kcg _ 64dik ag _ T04kog _ 32diag 54409 _ _64diag _ 1088ag 32d1 K + 352K 4
9(x—2)% 3(z—2)° 9(xz—2)° 3 (z—2)4 9(z—2)4 3 (z—2)° 9(z—2)5 3(z—2)% 9(x—2)4
128d1 K 1408k 128d1 K 1408k 160k ag | 320kag 160 3200 _ 160k 640k
5 (-2 T 025 T3 (2-2)° T 9a- )6*( (@21 @2 T3 @27 3e-2° (@21 (@-2F
610k 160 610 600\ [((: o)+ (L6000nd) _ 160kdy | 32000k dy _ 640kdy
(z—2)6 3(z—2)4 3(z—2)° 3 (z—2)6 0 3 (z—2)% 3(z—2)% 3(:1372)5 3(z—2)°
640K dq 160apdy _ _ 160d; 320c0d1 _ _640d1  _ 640d; . 32d; 544
3c-2)° T 3@-2)f 3 (@27 T 3@-2° 3 (@2 3(172)6>H(1 a0) + 5o + 507 T

3 1(338:121)5 + (2176)5 =+ 1(18:121)6 + 9(33173) ) H(CQ(O‘O)a C1 (a0)§ x)+ (4:6&0 +4zk a0+?20m)¥0 + (i’i?)ozx +
8

640 4 320 640 4 4 320 4

o LR e R LR o L ey oy oyt el St et - Rl Py B
1280 4 1280 320 4 1280 4 1280 .
(35—23.i5 - (a:—ﬁl)f‘ - (z—23€6 T3 (@22 3(-1% " 3(x—25 3 (z—1)5 3(93—2)6)H(0 0,0; o)
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4xr ag _ 320kag _ 4 kg _ 640Kk ag 3200 4ag __640ag
x—2 r—1 r—2 r—1 3(x—2 3 (x—1 3(x—2
30+ dwnao — IS - I - G T G 8“0‘0 (@27 3 (@-DT 32

4 8 4, 320 4 1280 1280 320 4
et — % — ekt (2Rt ot g T e T s 5 eyt st T

3(;28[2))5 + 3 (l‘ 1)5 + (1280) )H(Oa 07 07 CC) + <_ M + m - % - w + %aox:‘idl —

41’/{ di + 320akd1 _ 320k dy dagrdy 4k dy + 640aond1 1280 kdy _ 4dogrdy 4 kd1
3(z—2)4 3(z—2)4 3(z—1)4 3(z—1)4 3(z—2)° 3(z—2)° 3(z—1)° 3(z—1)°

1280f€d1 320 apdr _ _320d + dapdr 4dq + 640040d1 _1280dy _ _4dopdi 4dy

3(z—2)0 3(z—2)4 3(z—2)4 3 (z—1)4 3(z—1)4 3 (z—2)° 3(z—2)° 3 (z—1)° 3(z—1)5

1280d16) H(0,0,1; ap)+ (_2m0 —2zkag— 160 a0+(2m0 320k ap 2k +4f<;a0 160 _ag

3 —2) 3 i N N 3e2)t
cei 3?5:0—0%5 B B B e e L e L R e
T T A2 3 (zQw 3(5402> JHO,0,ex(a0)ia)+ (L -+ 250+
ey S BB 0 H(0,0,00(a0): )+ (45 ¢

4o xdy 4xdy 8agkdl | 4 _dxkdy 320a0k d1 _ 320kd; dagk di 4/$d1 640aok d1

3 3(z—2)%F ~ 3(x—2)F T 3-1)*" 3(z— 3(z—2)5
1280kdy _ 4aok di _ _4kdy 1280k di + 320c0dy _ _ 320dy + 4apdy 4d1 + 640cdy
3(z—2)5 3(z—1)5 3(z—1)5 3(z—2)6 3(xz-2)2 3 (z—2)* " 3(z-1)* 3 (z—1)% 3(z—2)5

1280d1 _4apdr 4dq _ 1280dy . 4 dlozo _ 2d1a:oc0 2xa0 4dy kog
3 (@—2)5  3(@—1)° 3 (@—1)5 _ 3(z—2)° )H(O 1,0; ap) + + + 73

%dl%ﬁao + 27K ap — 16((;(11;)020 + 1(60/1 310 + Z(ilﬁ?)o . (2; 11)0 332(Od1n310 + 3(2(]n )ao o 32&1/@%0 +
2K g _160d1 g 160 «ag 2diag 209 _320d1g 320ap _  2dioyg .
(=05 ~ 4600 = 3608 +36—2)7 T 3G T ~ 3 (-1 - 27 + T T 31 T ety
4 ao 2dlz 2z 2d1mn 160d1x _ 160k 2dik 640d;1 K 640k 2 dik
i 640d A 640 o Iffj—(td (r=2) 163%2) 22(93 D* +( )4+ 64((3)611 2" (5613;4702)5 3(2 d R i
1K K 1 1 1 1
= 1)5+ 3—2° @20 '3 (@2 3@-2" 3@-D' 3 (- =R 2 Sa—2p  Ha-1p
640d 640 i 8a0 d? 2 4acd 3200 d 320d7
3(x—1)5 + 3 o2 T 3_2p H(0,1,0;2) + L+ gagrd] — =3 + 3@=2)" ~ 3@—2)1 T
4o d? 4d2 640c0d?  1280d? 4o d? 4d§ 1280d?

_ _ _ _ _ . _4divg

5 @17 3@-Df T3 @25 3@—25 3 @15 3@=1)p 3(:1;—2)6) H(0= L, 17a0)+( 3 T

2dizag 2 xag 4d1K,Oé0 2 o 160d1 kg 160k g 2d1kag 2K Qq 320d1 kg
3 3 +3dizRa0—2 R0+ 2o — Tt T 31T T (eon)T T 3(am2)

3(360“2?50 + 2&1»;%0 (:p 1)s T4k + l?gdlzcﬁ 31(2(13)04 - 3?:?1634 + (2;91)4 + 3?0d16)¥0 33(30%20)5 +
3?:?170{(;5 3(2 )5 _|_4 [e70) 2d1x+7 2d1:1:/$ _1_2:1: K— 31(20dé$€4+(160.‘€)4+ (idif)4 _ (xil"il)4 _ 36(42076%;65
6405 | 2 dyn__ 5 _6d0dy ks S10s __d60dy L 160 L _2dy 2 6a0d
(z—2)% ' 3(z—1)> (z—1)> 3(x-2)0 " (2—2)6 3 (z—2)* ' 3(z—2)* ' 3(z—1)* 3 (z—1)* 3(z—2)°

d d d
STty + 3 — gt e e ) H 0L ea(o)o) + (- By + B

640 dikag +640no¢0 320 d1a0+ 320 640d1 g 640 + 320d1k 320k + 1280d1 Kk 1280x
3-2° T (-2 " 3@t T3a-2)7 "3 @-2)° T3a-25 T 3e-DT " @21 T3 (2-2)° " (a-2)°
1280d 1280 320d 320 1280d 1280 1280d 1280 .
52 (@26 T3 (-27 3@ 2 T3 (@2  3w-2° T3 (225 3(#2)6)]{ (0,2,0;2) +

(320d1 1o s) 320kaq + 640d1 kag 640k + 320d1 ag 320 _|_ 640d1 g 640 320d1 Kk
!

3z—2)F ~ (z—2)% 3(z—2)5 = (@—2)° " 3@-2)%  3(z-2) 3 (x—2)°  3(x—2)%  3(z—2)%
320K 1280d1 1280k 1280d1 K 1280x 320d1 320 1280d1 1280 1280dy
@—2)7 3 (2=2)5 T (@—2)° 3 (@=2)5 T @—2)° 3 (2—2)7 T 3(w—2)7 3 (@—2)° | 3(a—2)5 3 (x—2)°

50205 ) H (0,2, ca(00); 0) +  — 252 —wmog— 2200 1 208, 10056g _ & ae. 91500~ (10“20)4 +

« 160« 2 « x 80k 320k K 320K
3 (x31)4_3(:c—235 3o 1)5Jr SR T T et T 2’ el T2 T3 (ac )L
oD T s~ T T A 2)6) H(0, c1(a), e1(ao); 7) + (1(60N R R Ei T

320 160 640 640 160 640 640 .
3-25 ~ @97 ~ @-2% ~ @-2)° ~ 3@-2)T ~ 3@-2)5 _ 3 (1_2)6>H(0702(040),01(040),fv) +
2xag 160K ddik o9 2K 320k a9 _ Adikoyg 2K o _160aq
(d +2z Ko + oo 50 U T -2 " 3@-107 T @1 4”5‘0 +30-27 T
4 2 320 4 2 4 2. 160 4

31T~ 31T T 3 (-2 ~ Beo15 T 3@oIP 3.3 2R~ gyt ~ 3Gy T (x T
640k ddik | 2% 640k 160 _4dy | 2 640 _ _ dd .

(z—2)> 3(z—-1)> ' (z—1)° (z—2)6  3@-22 3 (z—-1)* " 3(z—1)% 3(x—2)° 3 (z—1)5 " 3(z—1)°
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sy ) H1,0.0:0) + (= 258 —anno — I — S + o — (25 + S8
@1y T 2KQ0 — 3?2—0534 - 3%;116;)4 + 3 T 325(10535 + 3%?0{35 - (x SV 20+ 5 an+
80 2d1 320 2d 320 2d 1

-2 T 317 <x51)4 + ooyt T~ ot G T 3w 2)4 i 11)4 “3et

320 2d 320 . 4 apd? 4d2 dopd?
3(x—2)° + (z_ll)5 (:E 1)5 + 3(z—2)° )H(1707cl(a0)7x) + ( 3z 01)4 + 3(z— 1)4 + (mo DE +

4d1 4ady 2aox dy 2xd1 dagkdy 2 2znd1 160agkdy 160xd1 dagkdy
S@-1p T3 5T o0 akdy T3 (0-2)7 T 3@-2)7 T3 (e-1)7

dkdr  _ 320agkdy + 640/$d1 _ Adogrdy  _4kdy + 6405d1 _ 160cpdy + 160d1 + dapdr
3(z=1)* 3 (z-2)° ' 3(z—2)° 3 (z—1)° 3(z—1)° " 3 (z-2)% 3(z—-2)* ( 2)4 1 3(x-1)*

4dy  320aqd; 640d;  4dagdy  _ Ady 640d; 2a0 s _z_ B
5 @D  3@—27 T3 @-25 315 3 @—1 T 3(z—2)° + 200k + QpTK

TR+ G~ Gy G e T G _<320N>5+<a°'£)5+<x D (32%)“r o7 ~

80 a 1 160 320 320 .
S-9F ~ 3 oD T 3E=178 T 3@-2° ~ 3 -2 T 3a-15 T 317 3 (:17—2)6)H(1’ 1,0;z)+

dapd? 4 d? dagd? 4d?
(3(;311)4 _ 3($_i)4 _ 3(2‘3155 —3 = 11) _ 4a0d1 4 2ao3xd1 _ 2:03d1 _ 40¢0I€d1 4 20&0.'B/€d1 _ 2z ;dl 4
160aprd1r _ 160 kdi  4ogkrdy 4 kdy + 320&0}{(11 _ 640kd; 4a0/<d1 + 4kdy  640kd; +
3(z—2)% 3(z—2)% 3(z—1)4 3(z—1)4 3 (z—2)° 3(z—2)° 3 (z— )5 3(z—1)° 3 (z—2)°6
160apdy _ 160d; 4apdy + 4dy + 320a0d; _  640d; + dapdy + 640d; + 2040
(=2t 3 (z-2)* 3(x-1* ' 3 (z-D* ' 3(z=2)° 3 ( 2)° ' 3(@—1)° " 3 (l“ 1) 3(z—2)°
80 80 320
Oc() £ + l‘ziaoli OCO.’EH‘i‘.’L'K ( ozo)ff + ( H)4 + (1‘ 1) 16%1 H1)4 ggoag)’g + (z— ,35 - (2‘?’;)5 -
K ]
=1 T -2 3(:(: T+ 3G T T T T 3D~ 3o T T (s 3 ~ a3

3 (?;2_[)2)6)[{(1’ 1, e1(ao); )+ (‘ e -k ap— (iofg)oél - 321(1“{&())4 + (g;mf)4 %EOZO)CO + 2(dlm)O -

80 2dq 160 2d 80
Go1ys T2 R0 =309 — 3 (e 1 T 3 Dk ~ 3o T3(m Cf)o e 1)5+ ‘35 +x “+( K)4+
2d 320 2 dy 320 2d
TG0 = R A |l eyl Ll oy Bk ¥ e L e
d d 40d 4
3(5_11)5 —3 (x_1)5 +3($_2)6> H(1,c1 (), 01(040);3:)—%(—332((; 1’;)"30—1— :("20’“;0 g (() 1’“)“0—1—?36(1’{23“? —
320d1 g 320ap  _ 640diag 640 + 320d1 K 320K + 1280d1x 1280k + 1280d1 1280k
3 (2—2)F " 3x-2% 3 (x-2)5 "3(z—2)5 " 3(x—2)T (z—2)T "3 (x—2)5 (2-2)5 "3 (xz—2)6 (z—2)6
320d _3( 320)4+ 1280d1 1280) +31280d1 1280 H(2 0 Ox)—l— _160d; l{a0+1601€a0

3 (z—2)4 3 (z—2)5 3(z—2)° (z—2)6  3(z—2)8 3(z—2)% (z—2)%
320d1 kag +320HO¢0 _160d; ao_|_ 160 320d1 oo 320 + 160d1x 160k 4 640d1 Kk 640k +
3(z—2)° (z—2)>  3(@—2)* T3(x-2)% 3 (@—-2)° " 3(z—2)5 "3(z—2)F (z-2)% "3 (@—2)3 (2-2)°

640dix 640k 160d; 160 640d; 640 640d; 640 .

3 (2-2°  (@=2)° T3 (2—2)7  3@-2)T T 3@@—27 3 (@25 T 3(z—2)° (x—2)6> H(2,0,c1(a0); 2)+
320d1kag _ 320kaq 4 640d1no¢0 _ 640kag + 32Od1a0 320 + 640d1a0 _ _640ap _ 320d1k +
3 (z—2)% (z—2)% 3 (z—2)5 (z—2)° 3 (z—2)  3@—2)% T 3 (@—2)%  3@-2)%  3(x—2)%
320k 1280dik | 1280k _ 1280dik | 1280k _ 320di | 320 1280d) 4280 1280d; |

(z—2)* 3 (2—2)° ' (—2)°> 3 (z—2)6 " (z—2)6 3 (z—2)* " 3(z—2)* 3 (—2)°> ' 3(z—2)> 3 (z—2)6

1280 )H(Q,O,@(ao);x) I (160 dirag _ 160kag | 320 diag _ 320kag | 160 diag _ 160aq

3(z—2)86 3(z—2)4 (z—2)% 3(z—2)5 (z—2)° 3(z—2)4 3(z—2)
320diay 32000 160dik | 160n _ 640dis_ 4 640n__ 640dyk_y 640k _ _160d | 160

3 (z—2)> 3(z—2)° 3(z—2)* (z—2)* 3 (z—2)> ' (z—2)° 3 (#—2)¢ ' (z—2)¢ 3 (z—2)* ' 3(z—2)*
640d 640 640d 640 . 160d 160 320d 320

325 T3 w25 320 T 36-op ) H(2 1 0i)+ (= et ot — S T o
160d;1 a9 160ag  _ 320d1ag 3209 160d1x _ 160k 640d1x 640k 640d1x _ 640k
3—2)' T3 (@—2)7 ~ 3(z—2)° T 3 (2—27 ' 3@—2)7  (@-2)7 T 3@-2)°  (@-2)° " 3@-2)°  (a— I”L
160d 160 640 d 640 640d 640 . 320 ag
e — s S — e s e — et ) H2 (o)) + (- SRt
320d7 64000 d7 + 1280d7 + 3 1280d7 4+ 640agrdy _ 640k di | 1280agrd; _ 2560 kdy _ 2560kdy
3(xz—2)% 3(z—2)5 3(x— 2)5 3 (z— 2)6 3(xz—2)% 3(xz—2)4 3(x—2)° 3(z—2)5 3(z—2)8

640 agd; _ _640d; +1280a0d1 _ 2560d;__ 2560 32000k 4 320k 640aok | 1280k 1280k
2t 13 (-2 3(2-2° 3 @-2° (@2 @2 (2=2)° ' (@=2)° ' (2-2)°

3@—2)1  3(z—2)
2 2 2
320a0)4+ (320) _36400405_'_ (1280 i (1280 )H(2’2’0;x)+<320a0d1_ 320d} | 640aqd} _

3 (z—2 (z—2) 3(z—2)° 2)6 3(z—2)4 3 (z—2)* ' 3(z—2)°
1280d?  1280d}  640aqkd; | 640kdy 12800k dy | 2560kdy | 2560k di  G40agd; 640d;
3 (z—2)5  3(@-2)8 3 (z—2)* ' 3(z—2)* 3(z—2)° 3(z—2)°5 3(z—2)0 3(z—2)4 " 3 (z—2)4
1280a0ds | _2560d; + 2560d1_ | 32000k 320n | G40agr _ 1280k _ 1280k 32000 320
3@=2)5 "3 (@27 "3-2)¢ " (-2 (@27 " (-2 (@-2° (@-2)°" 3@@-2)T 3(z-2)*
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640 1280 1280 . 160d 160 320d 320

T (@2 ~ 3a-2F 3(9672)6) H(2,2,ca(ap); ) + (3 2t ~ @t T3 @2 ~ @-2p T

160d1 o 160aq 4 320d7 g 320 160d1 k 4 160K 640d1 Kk 4 640K 640d1 Kk 4 640K
(z— 5T (

3 (@—2)T" 3(@—2)T " 3 (@-2)5 " 3(x—2)5 3(z—2)7 2)17 3 (z—2) z—2)5 3 (z—2)6 T (z—2)6

3 1((;0_6%)4 + 3(5?%)4 - 3?;12%1)5 +3 (§4_02)5 - 3(640d1)6 + 3(5&02)6) H (2, ca(ap), c1(ao); ) + ((;_0{(34 -

(m 1)5 +3 (m 1) (xofl)s - (xf1)4 - (wjl)s - 3(li1)4 - 3(9;1)5) H(c1(ao), c1(ao), cr(an); ) +

80k ag | 160kan |,  80aq 160aq 80k 320r 320s 80 320
((%2) t 25 T30@-27 T3w—25 " @2f @25  (@-2°  3@-27  3@-25 _
3 (?‘;2,02)6>H(62(a0)761(0‘0)aCl(OZO)'x) + H(O 01:)( -1 gjao - 101;0;040 - 38(();(1%) + 26(5;’{_0610) +

80k 25Kk 4 35ka0 4 64d; kag +3584/{ ag + 47/{0104 + 128d; kag 4 1408k 101 koo +

3 (@22 3z—1)2 7" 6 (z—1)3 " 3(=z—2)* 9(z—2)4 18(z—1) 3(z—2)5 9(z—2)5  18(z—1)5
74%0&0 _ 800!0 65(1 80040 _ 25 a0 35040 64d1010 20480{0 11&0

9 5 (@2 T 6D T 927 9@ T Ba=1% T 3 @=2)7 T 9@=2)7 T 6 (z—1)7 T
128d; a0 217609 _  1T7og 320k 1In2 ag 640k In 2 ag 320In 2 g 6401n 2 g 14 ao 17x
50-2)° 79 (@-2)° 8@-1F T @-2F T (@27 T 3@-2% T 3@-25 T T T
10lzs 64k + 43K + 80k . 8Kk 160k K __b4ddik 3584n .

18 3 (z—2) " 2(z—1) 3 (z—2)2 3(z—1)2 3 (z—2)3 6(z—1)3 3 (z—2)1 9(z—2)%

1555 256dik _ 8576n  _ _10lx__ _ 256dik _ 2816k 4 g, 64, 43
18 (z—1)4 3(z—2)° 9 (z—2)° 18(z—1)° 3 (z—2)¢ 9(z—2)6 9(z—2) 6(z—1)

0 8 160 1 _6ady 2048 23 256dy 6272
9(z—2)? 9 (z—1)2 9(z—2)3 18(z—1)3 3 (z—2)4 9(z—2)4 6(z—1)4 3 (z—2)° 9(z—2)°

17 256d; 4352 320kIn2  1280kIn2  1280xIn2  320In2 _ 1280In2 _ 1280In2
6(z—1)> 3 (z—2)6 9(z—2)¢ (z—2)4 (z—2)° (z—2)6 3(z—2)* 3 (z—2)° 3(z—2)8

. 32000 In2d? 320ln2 d? | 640apln2d? 1280 In2d? 1280 In2d?  640a0kIn2d;

1) +H2,20) (S — S T a5~ 395 3@ s -t

640 rkln2dy  1280aokln2 dy 2560mn2d1 | 2560kIn2d; 64000 In2dy 6401n2d1 _ 1280agIn2d; |
3(z—2)4 3(z—2)° ( 2)5 3(z—2)6 3(z—2)4 3 (z—2)4 3(z—2)5
2560102 dy +25601n2d1 4 (32 aod?  320d3 +640a0 d?  1280d7  1280d7  640aqrd; 4 640k dy
3(z—2)5 3(z—2)6 3(z—2)% ~ 3(z— 2)4 3(xz—2)%  3(x—2)5 3 (z-2)5 3(x—2)% T 3(xz—2)%
1280agrdy | 2560 ndy | 2560kdy _ 640 agdy y 640d; _ 1280aody | 2560d; +3 2560d; | 32000k
3(z—2)5 32-2)5 " 3(2-2)¢  3(@-2)1 " 3(@-2)T 3 (2-2)° " 3(z-2)° " 3 (2-2)% " (z-2)*
(320;34 | 64000k _ 1280k 1280 32000 320)4 4 64009 1280 1280 H(0; a0) +

z—2)5  (@—2)% (@-2)8 "3 (@z—2)% 3(=z—2 3 (z—2)°> 3(xz—2)°> 3(z—2)¢
320apkIn2  320kIn2 + 640apkxIn2 _ 1280k In2 _ 1280xIn2 + 320 apIn2 _ 320In2 640ap In2

(z—2)4 (z—2)4 (z—2)° (z—2)° (z—2)6 3(z—2)4 3(z—2)4 3(z—2)°
1280In2 _ 1280In2 ) 64aod? 64d3 128ad? 256d7  256d;  128agkd
3@—2)5  3(a—2)° )+H(2 0; )(3 =377 " 3=27 T3 (=25 " 3@=2)° ~ 3 (a=2)° ~ Ba—2)8 T
1285 di _ 256agkds | 512 kdy | 512kdy |, 896 and; 896d; 1792a0d1 3584d, 3584d,

- + + 1+ - - 5+

3(xz—2)% 3(x—2)° 3(x—2)° 3(xz—2)8 9(z—2)2 — 9(z—2) 9 (z—2)° 9(xz—2)° 9 (z—2)
320agk1In2d; 320 kIn2d; + 640a9kIn2 dy 1280k 1n 2 dq 1280k 1n 2 dq + 3209 In2dy 320In2d; +

3(xz—2)% 3(z—2)% 3(x—2)° 3 (z—2)° 3(xz—2)6 3(x—2)4 3(xz—2)%
640 apIln2d; _ 1280In2d; _ 1280ln2dy 704k 704k 1408apk 4 2816k 4 2816k
3(z—2)5 3 (z—2)° 3(z—2)6 9 (z—2)% 9(xz—2)1 9 (z—2)5 9(x—2)° 9 (z—2)6
1088aqg + 1088 2176 Qg + 4352 + 4352 3200pkIn2 + 320k In2  640agkIn?2 + 1280k In 2 +
9(z—2)F T 9(z—2)2 " 9(x—2)> T 9(z—2)5 " 9 (z—2)° (z—2)4 (z—2)% (z—2)° (z—2)°
1280« In2 _ 320a0In2 320ln2 ~ 640apIn2 12801n 2 12801n 2 —|—H(0 9: ) 320d1kIn2ag
(z—2)8 3(z—2)4 3(z—2)4 3(z—2)° 3(z—2)° 3(z—2)6 ) 3(z—2)4
320k In2ag + 640d1kIn2a9  640k1In2ag + 320d1In2 g ~ 320In2qq + 640d; In2ap _ 640In2ag +
(z—2)% 3 (z—2)5 (z—2)° 3(z—2)4 3(z—2)% 3(z—2)5 3 (z—2)5
320d1kag _ 320k g + 640d1 kg _ 640k g + 320d1ag 320 + 640diag 640  _ 320d1k
3(z—2)* (z=2)* * 3(z—2)° (z=2)° " 3(z-2)* 3 (z—2)* " 3(z—2)° 3 (z-2)° 3(z—2)*
320k _ 1280dik 1280k _ 1280dik + 1280k _ 320d; + 320 1280 d; 1280 _ 1280d; +
(z—2)*  3(z—2)°> " (z—2)° 3(z—2)¢ " (z—2)¢ 3(@—-2)* " 3(z—2)* 3(z—2)° " 3(z—2)° 3 (z—2)8

1280 )H(O 040) _320d1k In2 4 320k1n2 1280 d1kIn2 + 1280k 1n 2 1280d1x1n 2 + 1280 kIn2

3(z—2)6 3(z—2)% (x—2)F —  3(z—2)5 (x—2)5 = 3(z—2)6 (x—2)0
320d1 In 2 3201n 2 _ 1280d1 In2 12801In2 _ 1280d1 In2 12801In 2 +H(0 x) 31 dla() _ 205d1€1}0¢0 +
3 (—-2)3 " 3—2) " 3 (z—2)5 ' 3(z—2)5 3 (a— 2)6 3(z—2)6 27 216
1.2 955z 31d1n ag 205 1255zkag _ 392d1Kk ag 1136ka0
BT T+ 55 + 16 01RO + 7r T Koo + 51 2(z-2) | 2@-2)
1129dy kg _ 3613kag + 392 dikog _ _1136kag 181d1mxo 280K g 251ldikag 1751 kag
72(z—1) 72(w—1)  27(z—2)2 27 (z—2)2  108(z—1)2 " 27(z—1)2 ' 216(z—1)3  216(z—1)3
256d1 Koy 4072 kag _ 3328k g + 43dikag 72 koo _ _32kag 80 T2 Kag + 512k 205d1k0g
3 (z—2)% 3(z—2)% (:v 2)4 1 216(z—1)*  3(z—1)* 27(z—1)* 3(xz—2)> ' 9 (z—2)> 216(z—1)°
7r2/1 a0 1255/{0&0 2 o 1511.‘{010 o 392d1a0 592040 1129d1a0 . 209040 392d1a0 o
3(—1)5 ' 216(z—1)° 377 ko 216 2 (2-2) T 27(e—2) T 72 (a=1)  Ba—1) T 27 (@—2)2
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592a0  _ 18ldiaq 4 155aq 4 25ldiag  _ _907aq | 512diog _ 9536aq  _43diag

27(z—2)2 ~ 108 (z—1)2 T 27(z—1)2 " 216 (z—1)3 = 216(z—1)3 9 (@=2)% ~ 27(x—2)% T 216 (z—1)%
2ag __115aq  _ 5l2d1ag _ 67840  _205d1ag + 2ag + 955a09 160k In?22 ag

8z—1)% ~ 54 (z—1)F — 9(x—2)> ~ 27 (—2)5  216(xz—1)5 " 18 (z—1)5 " 216(z—1)> (z—2)%

320kIn® 209 160 In22a¢ _ 320In%2ag  64dikln20¢ _ 704 kln20a¢ _ 128d1xIn2 ag  1408kIn20aqg
(z—2)° 3(z—2)4 3 (xz—2)° 3(z—2)4 9(z—2)4 3(z—2)° 9(z—2)°

64 diln209 _ 1088In20aq _ 128d1In20aq _ 2176In2 og _ 72ap _ 1415a9 + 3d1 + 205d1x iz
3(z—2)4 9 (x—2)% 3(z—2)5 9(x—2)5 9 216 216 18

955 x 3dik 205d1xk 1_2 1255zkK 346d1 K 952K 947d1 K 2621k 392d1 K
216 T T 3R T 0l T 3ie—2) T 2e—2) T T2(e-1) 72 (a—1) T Z(a—2)%
1136x 23d1 K + 92K 784d1k + 2272k 73d1k

297 397

247k 256d1 K

27 (z—2)2 = 27(z—1) (z—1)Z = 27(z—2) (z—2)3 = 216(z—1)3 + 316 (z—1)3 ~ 3(z—2)4
4072k 4+ 3328k 367dik 2K 4+ 127k 512dik 16072k 4+ 2048k 205dik __
3 (—2)F T 9(x—2)% 216 (z— 1)4 (z—1)% T 108 (z—1)% ~ 3(x—2)5 " 3(z—2)° " 3(z—2)5  216(z—1)°
w2k 1255k 16072k 1024k 37k _ _ 346d; 488 947dy 443
3@—1% T 216(z—1)° | 3(a— ) ) t 52 T Re-0 2 @-1
392d; 592 28dy_ 4 T8Ady 1184 T3dy
27(z—2)2 ~ 27(z—2)2 ~ 27(z— 1)2 27(z 1) T 27 (2—2)3 T 27(x—2)3 ~ 216 (z—1)3 T 216(z—1)3
512d; 9536 _ 367d1 725 512 dy 25856 _ 205d;
5 (o—2)7 T 27(a=27 ~ 316 (s-17 T BE=1)F T 108=17 ~ 9(a= 2)° + -2 ~ TWo(@—1p T
w2 955 1024dy 13568 160% In? 2 640k1n%2 | 640k In%2 1601n2 2

B—17 T 216(a—1% T 9 @28 + T(e—2 T (@27 T @=25 T (2=20 T 3(a—2)t
6401n 22 + 640In®2 | 64d; kIn?2 4 7045ln2 4 256d1kIn2 | 28165 In2 | 256dikIn2  2816kIn2
3(z—2)5 3(z—2)6 3(z—2)% 9 (z—2)% 3(z—2)5 9(zx—2)5 3 (z—2)6 9(z—2)6
64d; In 2 10881n2 | 256d;In2 4352In2 | 256d; In2 4352In2 _ 55 . _ 64agIn2 d3
3@—2)7 T 9@—2)t T 3@—2 T 9@—2)5 T 3(x—2)5 19 (a-2)0 )+H( )( 327
64In2d?  128ap In2d} Py 2561n2d§ i 256In2d7  40agn? kdy i 40m2kd;  80cgm2kdy + 16072 kdy +
3(z—2)* 3(z—2)° (x 2)° (x 2)6 9(;t 2)4 9 (z—2)* 9(z—2)° 9(z—2)°
1607%kd1 _ 400om2dy +3 407%d;  80aqgm?d; + 2 16072d; 16072d; _ 160agkln 22d; + IGOnln 2d1

9 (z—2)6 9(z—2)4 9 (z—2)% 9( 2)5 9 (z—2)5 ' 9(z—2)6 3(z—2)4 3 (z— 2)
3209k In% 2d; + 640 kIn?2d; + 640k 1n%2 dy _ 160aqg In%2d; + 160 In%2d; 320 In%22d; + 6401n% 2d; +
3(z—2)5 3(z—2)5 3(z—2)6 3(z—2)% 3(z—2)4 3 (z—2)5 3(z—2)5
6401n22 d; + 128a0ﬁln2d1 _ 128kIn2dy + 256 kIn2d; _ 512xkIn2d; _ 512xkIn2dy; _ 896agln 2d; +

3(z—2)8 3 (z—2)% 3(z—2)4 3(z—2)5 3 (z—2)5 3(z—2)6 9(z—2)4

8961n2d; 1792 agIln2d; + 35841n2d1 + 35841In2d; + 40a07? K 40m%k + 80ag 72k 16073k

9(z—2)% 9(x— 2) 9 (z—2)° 9(z—2)6 3(z—2)% ~ 3(z—2)% 3(z—2)° = 3 (z—2)°
16072k 64a0 d? n 64d? 128ad} 256d; +3 25647 4 128agndy 128k dy | 256agrdy
3=2)5 T\ " 3@—2)f T 3w=2)7 " 3 (2=2)° T 3@=2F T3 @=2 T 3a—2)T ~ 3(-2)% T 3(z-2)°
512 kdy _ 512kd; _ 896 apd: 4 896d1  _ 1792cdy 3584d, 3584dy 4 704aok _ _ T04k 4
3(xz—2)° 3(x—2)6 9(z—2)4 9(x—2)% 9 (z—2)° 9(x—2)° 9 (z—2)6 9(z—2)% 9 (z—2)4
140800k 2816k 2816k 10889 1088 217600 4352 4352 .
9@—2)5 9 (@—2F  9@—2% T 9 @=2)7 927 T 9 (@—2)7  9a—2) 9(%2)6)}[(0 ap) +
320d1kag _ 320k g + 640d1kaq _ 640k g + 320d1ag 320 + 640d1ag 640  _ 320d1k
3(z—2)* (z—2)4 3(z—2)° (=2)° " 3(x-2)* 3 (z—2)* " 3(z—2)° 3 (z—2)° 3(z—2)*
320k 1280d:1k 1280« 1280di1k 1280k _320d; 4 320 1280 dy 4 1280  _1280d1 4
(z—2)*  3(z—2)> ' (z—2)° 3(;B—2)6 (z—2)6  3(z— )4 3(x—2)4  3(z—2)> ' 3(z—2)> 3 (z—2)¢

1280 . 3200 d? 32042 64000 d? 1280d? 1280d? 3200gkd1 | 320k d
3025 ) H 0,05 00) + ( S5t — stzmshe & 3 (g — ateao — 3 (oo — e+ S
6400grdy | 1280 kdy | 1280kd; _ 320 agod 320d 6400d 1280d 1280d :
sl + RR0 G (R Moy o S0 Stead 200 4 20 ) H(0,100) +

4002 4072 80aqm? 16072 16072 160agk In> 2 160k 1n? 2 3200 kIn®2
)4 + )6 + - +

9(z—2)4 9 (z— 9(z—2)° 9 (z—2)° 9(x— (z—2)4 (z—2)% (z—2)°
640kIn®2  640k1n% 2 + 160agIn 22 160In%2 | 320apln 22 640In%22  6401n%2 704cpkIn2
(z—2)° (z—2)6 3(z—2)4 3(z—2)4 3(z—2)5 3(z—2)° 3(z—2)6 9(z—2)4
704 kln2 1408040;-@1112 _ 2816rln2 _ 28165 In2 | 1088aqIn2 _ 1088 In2 | 2176aqln2 _
9(z—2)% 9 (z—2)5 9(z—2)° 9(x—2)6 9(x—2)% 9(x—2)4 9(x—2)°
4352 In2 _ 4352In2 )\ 4 25 w2z 4 242z 253w 2zk 11272k + 30172k +
9(z—2)5 9(x—2)6 216(k+1) " 8I(k+1) ' 216(k+1)  27(x—2) (k+1) 72( Dk +1)
14072k o 147 2k _ 28072k _ T’k _ 8dim*k 664w %k
27(z—2)2(k+1)  27(z—1)2(k+1) 27 (z—2)3(k+1) 216(z—1)3(k +1) 3(172)4(/{+1) 9(z—2)4(k+1)
3797%k _ 32d1 7%k _ 51272k _ 2537 2k _ 32d17%k _ 41672k +
216 (z—1)%(k+1) 3(3:72)5(& +1) (x72)5(/<+1) 216(z—1)°(k+1) 3 (z—2)%(k+1) 9(z—2)%(k +1)
T’k 1672 + 43> + 20 w2 o 272 . 4072 i
12(k+1) 27 (z—2)(k+1) 72(z—1)(k+1) 27(z—2)2(k+1)  27(z—1)%(k +1) 27(z—2)3(k+1)
2 . 8d;m? _ 37672 _ 2372 . 32d; 2 . 102472 _
216 (z—1)3(k+1) 9(xz—2)%(k +1) 27(z—2)4(k+1) 72 (z—1)*(k+1) 9(z—2)%(k +1) 27(z—2)5(k+1)
1772 _ 32d; 72 _ 54472 + x2  xzl3  Tzk(s + 7k3 4
72 (a—1)5(st1)  9@—2)8(k +1)  27(@—2)0(s+1) ' 12 (1) K+l 3 (s+1) | B@—1)(s+1)
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7 KG3 + ¢ + ¢ 1120k In®2 4480k In®2 4480kIn®2
3(x—1)5(k+1) " 3(x—17* (sk+1) " 3(x—1)5%(k+1)  9(z—2)%(k+1) 9 (z—2)5(k+1) 9(z—2)8(k +1)
160In®2  _  640In32 __ 6401n32 _ 32di1kIn®2 416 kIn?2  128dikln 22
9(z—2)4(k+1)  9(z—2)°(k+1)  9(z—2)%(k +1) (z—2)4(k+1)  3(z—2)%(k+1) (z—2)%(k+1)
1664k1n22  128d1xIn%22 1664xIn?2 32d;In?2 544In%2 __128d;In%2
3(x—2)° (k+1) (z—2)8(k +1) 3(x—2)6(k+1) 3(z—2)4(k+1) 9 (z—2)%(k+1) 3(x—2)°(k +1)
21761n22  128d;1ln 22 2176In%22  256d;xIn2 80m%kIn2 1856kIn2
9(x—2)°(k+1) 3(z—2)0(k+1) 9(z—2)6 (k+1) 9(x—2)4(k +1) 3(x—2)4(k +1) 27(x—2)4(k+1)
1024 dixln2  320m%k In2 7424kIn2 _1024d1xIn2  _ 3207%kIn2  _ 7424kln2
9(x—2)°(k+1) 3(z—2)5(k+1) 27 (z—2)°(k+1) 9(x—2)6 (k+1) 3(z—2)8(k +1) 27(x—2)6(k+1)
256 d1In2  3392In2 _1024d;In2  13568In2  1024d;In 2 13568In2
9(z—2)4(k+1)  27(z—2)* (k+1) 9(x—2)°(k +1) 27(z—2)5(k+1) 9(z—2)0(k+1) 27(z—2)%(k +1)

D.4 The A integral for k= -1 and Kk =0

The € expansion for this integral reads

I(z,&500,3 + d1€;0,2,0,94) = v A(e, ;3 + di£50,2)
1L o-n 1 -1

= 5% n ga—i ) 4 a[()O,—l) n Eago,—l) X 52ag0’_1)(’) (53) :
(D.4)
where
a(,(){l) = 3,
% = —H(052),
aéo’_l) = % - afg a1 (axg—l) 24(‘350621)2 + 24(za21)3 + = % o 3(5?31) + 6(:1365)1)2

13 23 a

3 (z 1)3 + 12(z O) ¢+ ( + 4(;11) T 6 (zl 2 (x—1)3 + 4@31)4 +
2 (305—1)5>H(03 ap) + <_ 51 (:371) + 5= )2 + (ac 03 1 (acg—l)‘l - 12(9351)5) H(0;2) +

1 . . af , oag , af o dof 303 of
(W—QH(O?O‘O) H(L2)+ (= i + 5+ 2 — gy — 5~ ooy + o

ot e} 3 1 1

s T3 of+ 2 — % T et — oty — 400+ 15T T oD T feos T
o s+ B) Hlelaokiz) +2H(0,0,2) + (5 — 1) HO,exlao)ia) + (1 -

H ) 5 ’7'l'2 7'('2
ﬁ) H(1,0;z) + (ﬁ - 1) H(1,e1(ag); ) — (Cl(?ﬁ),%ga()) 2 S — 127
(0,—1) _ 7diod 7diod 7 a3 Tad  109d; o? 13d1 a2 502 29d1a2
ay - 72T (- 1)2 + 72(z— 1) T2 T T 144 T T44(z—1) T 144(z-1) + 144(z—1)2
4702 67d1a? 8502 127a2 305d 19d 2 d 13
144 (3531)2 - 144(x—f)3 +1: (z31)3 +qa Tt lao + 18(1:1—08 B 9(xof1) 9 (ég(i)z’ + 36(z O60)2 +
diog 8 ag  _ 217djag 149ag 101&0 i ( ad + ay o + 50
18(z—1)3  9(z—1)3 72(z—1)* ' 36 (z—1)% 6 (z—1)2 6 12(z—1) 12 (91371)2
7a2 1302 | 2 2 13 23 205d 15d 1 5d
BEoF ~ 12 T3] 307 T 3017 66 Oﬁﬁf i ot (m ~1) T 1= T 18—z
7 5d1 13 15 d 205d 155 .
36 (z—1)2 + 18(z—1)3 T 36(x—1)3  8(z— 1)4 + (z— 1)4 T2 (= 1)5 + (z 1)5 + 36 H(0; a0) +
15d 5d 5d 15d 205d 205d 1 13
(8(;1: 11) - 18(33 11)2 T 18(= 11)3 + 8(z 1)4 + 72@:-%)5 + b - 4(z—1) + 35 ( 1)2 + 36(z—1)3

155 diod diod 13 dio? dio? 5d102
ot s e *)H(Ox) <1O— o g A

6 6(z—1)2 12 12(z—1) (z—1)2
7d104() + 23d1a0 + 2 dlao _ dlao + 2d1010 _ 13d10¢() 35d; 7 di d1 dy
12(z—1)3 3(z—1) 3( 1)2

3 (z—1)3 6(90 1)4 12 T 12(z-1) + 12(z—1)2 ~ 12(z—1)3 +

13 d X diod dy of ad 13d; of dia? 5a3 2 diod
6(x—11)4)H(1’a0) + <_ 18 + 8(lz—f) B 8(131) + 1 ‘ 2(;—%) + 6(95—01) + s;(:c—ll)02 B
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170 29 o} 23d1a0 3dq a2 1902 2d1 o2 4702 dia? 11a2 59a0
36(x—1)2 36 +1 (z—1)  8(z—1) 3 (z—1)2 + 24(z—1)2 +3 2 (z—1)3  8(x—1)3 + +
25d1 o9 _dioyg + 9&() + 2d1 a9 23 d1 o 4o _|_2d1 ag _ _2lag  T3og 205 d1 +

6 2(z—1) 2( D T 3= 1) 6(3; 1)2 (;p D3 T @=1)3 T (@—1)4 4@@-1)% 12

ol ol 203 203 8ad 3 a2 202 2 2 2 2
e a (i>2+ B = e o e ao) (z—ci33+< D
3 3 25 25 . dio diq 8 diad
8o —57= 1)Jr o= 1)2Jr 3= 1)3_2(30 1)4_6(90 g _F) H (0; a0)+<_ : (Urz(;fjl)Jr 32—

2d1cx0 2d1a 3d1a(2) 2d1 ao

1 T @102 @13 @D

d10£)3 +8d1a0_ 2d1 ag 4 2d1 g 2d1 o 2 diag

25d 3d d 3d 25 d . 15d 1 5d

Tl B 2(3[:—11) +3 (x 71)2 + 3(:;:711)3 T2z 11) o 6(m 11)5)H(1 ap) — 8(:5 11) 1 (z—1) + 18(2711)2 -
7 5d 13 15d 205d 155 .

36z—12 T 18 (a— . 0%~ 36(z—1)3 8 (z 1)4 + s 1) 72(93755 +3 (x 5t 36 ) H(er(ao);x) +

25 3 25 . 1
(‘? 2(:13 1)+ (:z: 1)2+ (a: )3 2(x-1)% " 6(z—1)5 )H(O 0; o) + (F+2(x—1)_3 (z—1)2

e+ st e ) HO000)+ (- 2<3«d11> + 50t T + TP~ et~ Sl
%)H(O’l;aOHH(l;z) <_3(7r2d1)5 (2 4 ety 3 (x71)4+6(92vidi)5+4(;t5—1)_
ST + ST — et Ty )H(o ao) + (2 o ) H(0,0; a0) + (2d1 -
(x%di)5>H(071;a0)+W+*> + (%—le )H(O;ao)H(O,l;x)—i— (—%-{-a—é_}_
= e 2>3+60‘0 w1 (faf)?*(M) ‘(x e —Sao+ (2-
ﬁ)H(O; ap)+ (2 di— o 1)5)H(1' a0)+ 151~ & (xl v~ 5P Tt T s
%)H(O’Cl(ao)3x) + ( 4+ (:1: 'z~ 3(§d11)3 +3 (:): 7~ (2x5di)5 — 1D t ey

6(x31)3+4(x51)4_12 (;20571)5+%3> (1,0 $)+(( b —2 di— gy 1>H(0 ao)H (1, 1;2)+
(345 1)2 I e 1)4+ ety +(2‘ o) H o)+ (21— 25 ) (15 o)+
1 CS DR ey Y C L v _%> H(1,e1(ap);z)+ (%_%—%Jr

9 3 302
( )2+40[0+ (Ol()) ( a0)2+2(x501)3 _9 a%_iaOl+(3a0) _(3_%334_(‘7;3?{))44_120[0—’_%

o B

2dz;1_(11)(510) 2 (w—l) + 2@_1)2 + 2(xi1)3 1 (x9_1)4 - 4(272_51)5 - %) H(Cl(a0)7cl(a0)a ) -
4H(0,0,0; ) + <2d1 _ %)H(o, 1,0:2) + (% _ 2d1> H(0,1,¢1(a0); ) + (3 N

&) H0,ex(ao) eala)i@) + (s —2) H1,0,0:2) + (245 — oy -
1) H(1,0,e1(00);2) + (= G +2 di+ g +1) H (1, 1,050) + (5 — 2 d — e —
D H(L 1 en(eo); o)+ (= 2 — b +3) H(Lealao), er(ag); o) — 2HHaledalens |

3 H(ci(ao),c1(ao),cr(aw)z) w2 + 2 + w2 g2 2572 33 2572
(z—1)° 8 (z—1) ' 36(z—1)2 ' 36(z—1)3 8(z—1)* 72(z-1)> (z—1)° 72

0,~1) 37 od 37d1o 37d? of 37d1ad 72 of 37ad 72 o 3703
ay’ = —q33d1% + 35 +432($ 12~ 26—1)7 ~ 7212 T B2 1)2Jr 7w +
715d2af 52 d1a0+ 115d%2a2 i diad  waf  119a3 107d%a3 n 14d; 02 i 5m202
864 27 864(3: 1) 7216 (z—1) 144(z—1) 864 (:p71) 864(x 1)2 27 (:c 1)2 144(z—1)2
3410 i 493d30d  305diad  7n%ad i 72703 13n%al | 94903 3515 diag n
864 (z—1)2 864( )3 216 (z—1)3 144(w 1)3 864 (z—1)3 144 864 432
265d2 dia 2
8965(:[10(0 1¢0 + 263d1a0 + Tr [e7s) 6500 1¢0 113d1a0 5 +

4327~ 108 (z—1) " 108(z—1) " 18 (z—1) + 108(z—1) = 108 (z— 1)2 T 216(z—1)2 ~ 36 ( )

1500 4 113d3ag 4+ Adiag m2ag  _ 217ag + 2911d3 g 7523d1cg 13w aq +
216(z—1)2 " 108 (3: 1)3 T 108(x—1)3 18( 1)3 " 108(z— 1)3 432 (m 1)4 432(:;:—1)4 72 (z—1)%

23699 237r ao 69704O 7d1a0 7dy o 7o ad 109d1a0 13d; a2 502
F6(e—17 T +( + 3612~ 360— )2+ 36 T te ey tE

— 67 —



29d1a2 1 4702 4 67diad  85af 12703  305d; ag _ 19djaq 4 _dag 24 ag

72 (z—1)? 72(z—1)2 72(z—1)3 72(z—1)3 72 36 9(z—1) 9(z— 1) 9(z—1)2
18ag__ _diag 4 16aq 4 217diag _ _149ag +101a0+2035 d%_5615d1+ 63d7  209d;

18(x—1)2 9 (z—1)3 9(x—1)3 36 (z—1)F  18(z—1)% 9 432 432 16(z—1) 48(z—1)
2 2 194} LBt 7 19 19d2 Loid x?

8(x—1) z—1 54(z )2 T 216(z—1)2 " 36 (z—1)2  216(z—1)2 54(90 1)3 216(z—1)3 1 36(z—1)3
205 + 63d7  197dy 2 4163 2035 di  8705d; _ _ 25¢2 +

216 (z—1)3 " 16(z— 1)4 16 (z—1)% 8(ac DF T 2U@@—1)F T 432(z— 1)5 432(z—1)° ~ 72 (xz—1)°
3965 25w 235 . 7 7d1a0 Tdiad  Tdiad 109d2a0 _

216(z—1)° 2t H(0; a0) + sgdiog + R oy A o ey A

127d1a0 T 3 d?a2 4 5d1ag 294} of i 47d1a0 i 67d§ od  8bdiad  305d7 ao i 101d1a0 _

72(33 1) 72(:v 1) 72(z—1)2 72(171)2 72(xz—1)3  72(z—1)3 36
19d 120 4 diag 2d? 1%  13diag d? 140 16d1 g 217d3 140 149d71 a9 515d _ 695d1
51 T 9(a=1) T 9= )2 18 (@12 " 0@—1° T8 (2=1)° T 36(@-DF 18 =17 T 72 +

139d} 37d, di 19 d; 59d7 43d, 217d3 149d, )
72 (z—1)  T72(z—1)  72(x—1)2 + 72(z-1)2  72(x— 1) T2 (2—1)3  36(x—1)4 + 18(z—1)4 H(1; a0) +

ad a3 [e% 5a2 7a2 13 o2 4 2 4 13 23,
(3@ ‘3t e 6 i (i>2+ 6 °>3+ 3D TaE 1 A ao)3+ a1 8T

(z—
205 d 15d 1 13 15d; 205d
" - T 2e-1) "9 @;-1)2 + 18( )2 9(3: S R T ooy T o Sl e SR (1’—11)5 -
130 155 , 15d 5d 15d 205 dy 205
W‘ﬁ) H(0,0; ao)+ (_ 4(3:—11) +3 (x 12t 91 " I(e—1)7 " 36(o—1F 36 T 2( 0

7 13 6 130 155 , dia dad
B @02 Ba-17 T @D0f 3(3; 1)5WL 9175 s+ 18) H(O,O,x)+(—ﬂ+3(; fyz +

13d1060 + d10¢0 5d1 06(2) 7dlao _ 23d1ovg 4d1a0) + 2d1 g 4d1 ag + 13d1 g 205 d2
6 3

(z—1)  6(x—1)2 " 6(z—1)3 3 3(z—1 (z—1)2  3(z— 1)3 3(z—1)4 36
155d 15d3 d 5d3 7dq 5 d2 13d 15d2 6d 205d2
T GmD) T I eeT) T 9@=12 T 18@=1)2 ~ 9@=1)7 T 18@-1F T T@=D% ~ @=1)% T 36@=1)°

91(3307%15 ) H(O, 1, OéO)"’ (3 erfll)s + z dl + (2(2d_11) - 3(2,(11)2 + 3(335%11)3 - 2 (idjl)zi + (iffli)S - 256dl +
5 25 25 . .
1) 3(;;: et (x 7~ 2 (:1:71)4 @1y F)H(O’ ap) + (4 di— 1)5)H(070’ ap) +

2 4 df . _ om2? . 7d10¢g dlao 13d1040 dux% . 5d1 a%
(4d1 (%1)5)H(0> 15 ) 3(171)5> H (0, Lx)*( 3 T3 @-12T "6 61 617
7d10t% _ 23d1ag  4diow + 2diag _ 4d1 oo 13d1 g 35d; + Td d1 + dy1
6(z—1)3 3 3(xz-1) " 3(z—1)2 3(z-1)3 " 3(z—1)* G(x 1)  6(z—1)2 ' 6(z—1)3
13 dy ) 4di 4} 42 4} 205d3  97d 157dy
3(x—1)4)H<1 0; a0) + (m—l @12 T 9 o1 ~ 117 T 36 o=1° ~ 2A(e-1) T 36(e—1)2
137 dy | 100y 2n%dy ___835d; 2054 97 ., 179 179, 97
36(z—1)3 ' 8(z—1)7 (x P 1P T T 12 D) T 862 T 861 12 1)t
2 155 x2 , 155 12 3, diad 13d2 af | diof _ 5diag
=1 ~ 36— ~ 2 -+ )H(l 0;z)+ ( 5di g+ + 5@ @1z T
7d2 a2 23d2 ap  4d%ag 2d2 g 4d2aq 13d2a0 , 35d? 7d2 d2 d?

61~ 8 31 T3 -1 3(- 1)3+ 3 (- 1)4+ 61+6(z DENES 1)2+6(z g

d? d d d d 3
38;%@1)H(l,l;ao>+H<o,c1<ao>;x>( 1‘“°+4(;“1> e 1)+ R A

4d; of 7ad 16 o  23diod | 3diod 14 o 4dy03 7al diod 1303
9(z—0)2Z 9(x—12Z  ~ 9 + 2(z—1)  3(z—1) 3(z—1)2 +3 (z—1)2 + (z—1)3 " 6(z—1)3 +6 O‘0+
25d; ag d1a0 250 4diog 2200 2 diag 229 4diog 25cp 205 d1

3 300 T 30— D? "5~ (-1)° 3615 T @Dt — 317 16c0— +

4 4 4 16 6 4 o3 4 4 4
(ﬁ_‘f P S - e Pl 1208 S0 et Ci(iﬁ

3 25 25 . diad  16d; of
16040—2@ 1)+ VR 07 21 G-I _F) H(0; c0)+ ( diog+ P+ -

4d 4d 6d 4dro?2 | 2d
18 4 7%, 12 dyod+ S5 - A 1 200 4 16d g — 1190 4 A gg é‘ﬁffﬁ?ﬁiﬁﬂ—

25d 3d 3d 25 d . 4 :
6 2D T3 (:cil)z + 3(;5_11)3 ~ 2m-1 G(x_ll)s)H(l 040) + <($_1)5 —4> H(0,0;0) +
((;dl) 4d1> H(0,1; ap) + <ﬁ—4d1> H(l,O;ao)+<( e 4d2) H(1,1; ag)— 1541

8(z—1)
5d; 13 5d 7 15d 205 d 2
T— 1 + 18 (z— 1) © 36(z—1)2 + 18(z 11)3 36 (x—1)3 8(367;)4 + 4(171)4 o 72(:;:711)5 o (x 1)5 +
2.4 4

155 65 diod  diog d2ad diod 20 o
36 (z—1)% + + >+H(Cl(ao) ) ( 116O T8 t- 16 (1:1:31) +8(x701) +24(1701) o 16(3631) 24 ¢+
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aj 43 diad +193011040 i dad 8diaf 7o i 23a)  4diad i 127d1 a3 i 2al
16 108 216 4 (m 1) 9(x—1) 6 (z—1) 36(a: 1) 27 (z—1)2 216(%1)2 18 (z— )
9503 2m2 ag 1070 95d2 163 diad  3d3o3 47d o 2ol 470 4 d?ad
216(z— 1)2 + ~— 36 T a8 S(x 1) + 16 (z— 1) "‘4(:;: 1) 16(z—1) + 9(z— 1)
125d1040 . 7r2 a + 401040 . d%a% + 115d1a% 71'20% . 35040 . TI’2050 305 O‘o
48(z—1)2 6(:571)2 144(36 1)2 2 (avfl)3 48(z—1)3 12 (:): 1)3 16(z—1)3 2 144
205d%a0 125d1 [o0) 2 140 53d1 g 2 ag 47 4 d? 1¢0 7d1ag 2 [o0) 3899
36 T + T 5@ 8D T @02 T @=0? 76 @a=17  36@—1)%
d? ag 49d1a0 m2ag 4+ _B3dag 4d3 oo 4+ 409d; ag m2ag  4Tag + 2r2ag 187 ao +
(z—1)3 ~ 6(z—1)3 6 (:p 13 " 3(x—1)3 (z—1)* " 24(z— 1)4 6 (x 4 3(z—1)*
2035d7  5615d; di aO diag ad ad 13d1a0 d1 ao 503 4dy o 17a0
B2 4z T T 4(z—1) +3 (:1: )~ 4 + T 3(@-1) 9 (z—1)2 + 18(z—1)2 +
29010 23d1 of 3d1a0 1903 ddiod 4703 d1a ed 5903 25d1a0 d1 ao
+ 1) T T @-1) T3-12 12 -1 @1 T T a=1p 12 +
9010 o 4d1a0 23 ao 2diag 8 ag  4diag 21lag 73a0 205d1 15d1 o l o
a1 312 T3-12 T (@17 @17 (@-Df T2@17 1T 6 T TTeD 2D
5dy 7 5d; 13 15 dy 205d1 __ 130 _ 155 .
9o )2+18 @12 9(w71)3+18(m 1)3+ T~ ot t 36 (e 017 18) H(0; ap)+
diaj  dio} &2« 4 diod 13d2 od 4 29d1a0 i dlao 5di of  4dia 1 17dy o | 23d3ad
4 4 4( ) A(z—1) BEICY (x 1)2 18(z—1)2 6
59d1 o  3dia} 4 19d; o2 1 4d3ad 47d1a0 _ d%ao i 11d; a2 _25d1a0+73d1a0+d1 ao_
12 (a; ) "4 (z-1) (x 02~ 12 (a— 1)2 (x—1)3 T 4 (x—1)3 3
9diag 4d3? 140 4 23d1 +2d @0 8dy g 4d a0+ 21d;ag +205 d 155d1 4 15d dy _
z—1 3 (x—1)2 " 3@-1)2 7T -3 (@13 (@-D0DFT2=-1)4 A(z— 1) 2 (z-1)

5d3 7d 5 d? 13d 15d3 6d 20542 130 d )
512 T 18-1)2 ~ 9@=1)7 T 18(—1)F T T (z=1)3 (z 7 T 3615 9(%1)15)H(1, 0‘0)+(

4 3 3 3 2
ag 4 4og 4oy 1603 6 of 4ozo 4a0 __dap 4 a0
z—1 +op+ z—1  3(z—1)2 3 r—1 + (z—1)2 ( )3 +12a 0+ (xz—1)2 + (33 1)3 IRCEE

o ad
160+ = i - 3(5531)2 3 (x2—1)3 + (z 31)4 + 3(3&2 1)5 +?> H(0,0;00)+ (dlaé_ dl_f B 166[1%4_

x
4di ol 4d _6d 4d 2d
2 st 12 dnof — g GG AR o+ 4 ¢ i g

2501 | 3di 2d, _ 2d; 3dy 25 dy . _diad 16d1a0 4d1% _
R ke Py 3 )3+(x 1)4+3(x71)5)H(O»1’0‘0)+<d10‘0 +
6d 4d 2d1 02
. +12d]_0[0 xlo‘o + 1 Oéo 104 _16d10[[)+ 4d; a9 4diow 4diag 4 d1a0 25d1 +

z—1
4d al
3 (a:l 10) (z—1)2  (z—1)3 z—1 (z—1)2 " (z—1)3 (:(3 1)4 3
2

3d 2d 3d 25 d d? of  16d? 4d?
i e 1)3 T oot T 30 1) )H(LU;O&O) (dl% e % + i

4d3a3 6 d?0 | 4dia?  2d7 o 4d? 4d? o 1d3a 4d a 25d2
Seotyz +12d1ag — +< )0 oyt — 16diao+ 15 — e A T L
3d? 2d? 2d? 25 d2 63d2 209 d 2 2
=1~ 3 @-12  3@-15 T ( )4 + 301y )H(l L5 20) + 15521 ~ d8(=1) — 8= — a1
19 d2 347d 2 19 1947 173 d 2 205
Si=12 T 26@—12 T 36 (7; 7~ 216(:(: 07 ~ 5i@=17 T 216(=17 T 36—1° ~ 216 @=1)F T
63d7  _ 197dy + 42035 a3 8705dy _ _ __25m® _ 3965 _ _ 25m> |
16z =T 16 (e~ 8(1 1)4 24(r 1)4 132—1) ~ B2e-17F 7 (r “T7 T 2T6(e 1) T 72
235 2r2d3 2n2d n2d 2 d2 4d? 25d2
ﬁ)*( 3=1F T3 @1 T 1+<ﬁ*(x 0z + 5o T s 1)4+( )5*2@ 0
8y _7d___ 3d 25 __25d 1 1 4 7 1l ___ 35
3(z—1)2 T 3(z—1)3 (z—1)* " 3(z—1)° 6 4 (z—1) 2(z—-1)2 T 6(z—1)3 4 (z—1)* 12(z—1)°

2
%) H(O§OZO)+<*($ 1)5+4d1+( )5+2) H(O O-ao) *%‘Flld% (2d1)5+
r s : _4 d 4d3 &2 20542

d 157d 137 d 19d d 205d 4d 2.d 4d
otd) ___157d) 4 137 dy 914+78351 +051+( 1+( 1 1

(z—1)  36(z—1)2 | 36(z—1)°  8(a—1)% | 72(z—1)° 12~ 30— )3+(x 0t~
25 dj

2
ot ~ 2D t 3T s TR AT ( oy + E) H(0; o) + (‘ T11 + W -

4 d2 d2 25d? 5d 5d 5d 25d 25 d .
51 T =D ~ 3 a=1F ~ 3a-T) T 3@—1)Z " 3 (x 5t am-nt ~ 615 T 1)H(1, ap) +

(=) HO.00) + (Gt —4dr) H(0.1:00)+ (G4 — 401 (1’0;a0)+(%_

2 . 97 179 179 97 2 155 2
4d1) H(1, L a0) + 12(z—1)  36(z—1)2 + 35 (z—1)3 ~ 12(z—1)T — 6(;—1)5 + 35 (z—1)5 + % -
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155 . 3diaf  3diad of  3af  13di of | 3diod 5a3 2 diad
%) H(1, c1(a); )+( 8 8 (a= )+8( D8 T 6 T am=1) " %e=1) " 3@—1)Z T
5a3 31 ao 23d1a0 9d1 o2 169a2 2dy o2 131a2 3dq o 8507  203c3
a1 T + I T HE—) T oo T H@—1? 2 @—17 T H@-1® 24
25 d1oc() + 3d10¢0 770(0 2 diag + 679 + 3diag 340 6diovg 163&0 + 265&0 +
2(w— 1) ~ 6(z— 1) (e—1)2 T 6(e—1)2 T (a— )3 3(z—1)3 (ac DI T 12 (a—1)7

0 6a0

205d 3 3 6a} 2 o} 9 6 a? 6
241+<_ R %_(x—afifégag_%ﬂx% &- )3“80‘0 TGy

6 1 25 . 3 diad
(x af) (a:il) 24a0+ ( ) (x—1)2 ( )3 + ( )4 + ( ) + 7) (07 aO) + <42 0 __
23(d1a0) 8d1040 G(il_iéo - (2;1_1?‘)02 +18d1040 911 ?fo + (6d1a)o2 ?dl Sg —24d104()+ Ggl_oio _ ((3;[1_10;% 4

6d 6d 25d 9d d 9d 25d . 4 H(0,0500)
S — Shoq 4 B U o ot O 4 ) H (1 a0) - )

4dlg(°i§é“°) - (ff(lf)%m) - 4d§gfli§é“°) + sﬁ di) - 2(w7—1) - G(Sﬁll)Q i 6(52)3 +
12(;11)3 + Elg? %1)4 - 4(a;2—51)4 + 242?5?1)5 + (x 1)5 1 (90731)5 - %) H(c1(ao), cr(ao); ) +
(%5 + 22~ 5T saTE T et T s ) H(0,0,0; a0) + (‘ E -ttt
3(3:31)3 - (55—31)4 T3 (331)5)H(0 0,0;) + <% 3 (id—ll)2 o 3(2d1 1)3 + ( 3d1) + 3(23?—%1)5 +

ad ol
%) H(0,0,l;ao)ﬁ-(ﬁ— )H(OCMQ)H(0,0,L(IZ)—‘F <_ ﬁ—&-aé—i—%—m—

2 12 4 ao 4o 4o 4 ag 16 3 _
s Y s -l e )3 +1208+ 2 — et o — it — 1600+ s — s —
1 3 25 . 3d 2d 2d 3d
TP Tt T sy + F) H(0,0,c1(apn);z) + (7_11 T 3o T 3a-1F T i T

25 dy_ | 25d . 5 d 5d 5d 5 d 25d; _, 25d 5
Se—1p T 1)H(0 1,0 0‘0)+<*2(z—11)+3(mf1)2*3( )T s VR R SN ey

25 25 3d 2d? 2 d2 3d2
TETY ~ 3P T T T~ as )5+*) H(0,1,0;z) + ( 1 T 3= ~ 3= T o T

25d 25d
s+ B H (011a0)+(( I 4B — 2 20y + s ) H(0;00) H(0,1,132) +

5d 5d 5d 5d 25d 25d .
(2@: 29~ 3-nz + ( i (x 1T g ( “s T e T (4d1 - (%1)5) H(0; ap) + <4d% -
W) H(1; a0) + 2(x D )2 +3 (x s~ 2(x5 n7 + (x2—5l)5 - %) H(0,1, e1(a0);z) +
3ad 3 ad 6 203 9 a2 62 3a2 o o o
(2@31)—70—7”( °>2+8 0t 0‘( 0>2+< i~ 18ag - 60+<60> _<x6—f>3+
1 (;’_1)4 - 12(321)5 - %) H(O, cl(QO)a Cl(QO); .73) (% - (2 d1)2 + (x 1)3 (x 1)4 + (25 d1)5 +

5 5 25 25 . 4d3 2d
o)~ 3EoTr T TP~ Tt e ?) H(1,0,0; m) ((1’ 5~ oty —2d1+

ey —2)H(o; ao)H(l,o,l;xH(?_‘l} TR T TR e 1)4+ (25d1) +(— e +
) 4 d 2d . 7
2 2 2 2 2
1 1i14 12 251 5= % H(1,0,01(a0)' )+ _711+ z2d112 3 id1 5+ zd14 _315—%5 -
(z—-1) (z—1) (z—-1) (z—-1) (z—1) (z—1)
Q?xd—ll) + 3(%11)2 - 3(1@1)3 + (137(111)4 - 3(25d1)5 + 8045 ( T 2(111) 6(a— )3 +13 (:)}11)4 +
ﬁJr%) H(1,1,0;2)+ ((1ffj)5 —4d%— % 4d1+ Gy +1)H(0 ap) H(1,1,1;2)+
4d? 2d? 4 d? d? 25d? 9d 8d 7d 3d 25d
(ﬁ @2 T3P T 1)4 T3 T oe-n 3(;v2—11)2 T 3-8 ~ @1 T 31y
8d
Bt (= s A+ i +2) H0;00) + ((— gty 40+ s+ 200 H(1500) -
11 7 11 92 —@)H(l,l,cl(ao);x)—i—( d -+ 3dy

@D 2@ T6@10° d@17f 1215 4 @17
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2d 3d 25d 4d 2 )
7 (x T (1131) - 6(x171)3 +1 (:311) - 12(351)5 + %) H(1, Cl(o‘o)v Cl(O‘O)' )+ (% —a% -

4 4o 6
18 e+ S S ey T 190 feg o tep,  cdea des 1600+

4H (0 4dy H(L;«
(:c(—l)g)+ 1(w_(1)5 0)_@_‘_3(9&_1)2_’_3 (z—1)3_(x—31)4_3(m2—51) _%5) H(c1(a0), 0, c1(an); z)+

Tad 7Tad o Tad Tad 28 af 2102 Ta? 7 a? 7
(- 4(701)+ R S s VA e I s L °>3 +210‘0+ 1~ G
7 6H(0;00) 6d1 H(1;00) 21 7 175
o1y (a: Hr—28 0=~ a5 - T 6 1) T 1)3Jr (- )4+12( 5T

%)H(cl(ao),q(ao),cl(ao) z) +8 H(0,0,0,0;z) + (( 7 4) H(0,0,0,c1(ap); ) +

(4= ) H(0,0,1,0:2) + (s —4) H(0,0,1,e1(ag); ) — HH1Q0e(apaleon)

((z s 4d1> (0,1,0,0;x) + (— Gty —2di+ o 1)S)H 0,1,0,c1(a0); ) + (—
2d 4d? 2d

- )5+4d2+( 21+ 2dy — ﬁ)H(o,1,1,oaz) g( M ad? — 2d o

)? (z—1)°
ﬁ)H(O,l,l,Cl(ao);x) + <_ ﬁ +6d1 - W

6 040 4a0

H(O, 1, 61(040), 61(040); ZE) +
4 H(0,e1(00),0,e1(00)s @) + (s = 7) H(0, e1(a0), e1(a0), cl(ao)' z) + (4 -

k) H(1,0,0,0:2) + (25 — 2) H(1,0,0,ex(a0)i @) + (= ook + 2y + 2.y —

ﬁ+2)H(1 0,1,0;2) + (s — 25 — 21 + 23 — 2) H(1L,0, 1, ex(ao) @) + (-
Elh 4 g 1) H(1L,0,e1(00), e1(00); ) + (2 — 4 di — 25 —2) H(1,1,0,0:2) +
(s — s — 2 + g +1) H(1,1,0cl(ao)-x)+(—%+4d§+%+4dl—
ﬁq) H(1,1,1,0;2) + (%—4052 Sl — 4y + i )5+1) H(1,1,1,¢1(a0); ) +

2
<_ Tt~ g 6+ +1> H(1,1, 1), e1(ao); ) + (4—

%)H(l c1( ), 0, c1(ao); @) + ((a? ot + T 7) H(1,e1(a0), e1(a0), er(ao); @) —

4 H(c1(ap),0,0,c1(ap);x) + 6 H(ci(ap),0,c1(a0),c1(ao);z) + 4 H(c1(ao),c1(a0),0,c1(a0);)
(a—1)° (z—1)5 (z—1)5

7 H(ci(ao),c1(an),c1(an),c1(ap);z) . . 63d2 19d2 19 d2 . 63d2
(z—1)5 + H(0;2) 6-1) T 5ie=12 T 51=1° ~ T6(z—1)7
2035d3 2035d3 | 209d; 347 dy 173dy 197d; 8705d; 5615d;
432 (z—1)5 =~ 432 + 48(x—1) = 216(z—1)2 = 216(xz—1)3 + 16 (z—1)% + 432(z—1)5 + 5 T 8(z—1) +
2 2 19 2 205 2 163 2572 3965

z—1 " 12 (z—1)2 +216(m D27 12 (z— 1)3+216(3: 1)3 +3 (gc 4" 24(z— 1)4+24 (x—1)5 = 216(xz—1)5 +

6¢. 25 235 n2d n?d n2d m2d 25m2d
(x 3)5 +106+ 5 i n 7) +H(1;7) (_ 3(x—11) T 6 11)2 T (= 1)3 T 13 (xj1)4 B 36($711)5 o

6¢3 di _4d3 4 d? 4 d3 d2 205d3 97d; 157d; | 137 dy
x— 1 (z— 2

@1y 'z~ 9( 15 T 2=y ~ 36 @=1F T 2@-1) ~ 36(z-12 T 36(s= o
19d 835d 205d 179 179 97 2 155
8(x 1)4 + 72(z— i)f} + t+ 12(:1: 1) 36 (z—1)2 + 36(90 )3 12(z—1)%" 6 (;Zcr 1)5 + 36(x—1)5 +% 6 -

%) H{(0; o) + ( 4d1 MRy 7 + & > ~ Sy~ 76D e~ s
5 25 25 . 4 d3 d? 25d? 5d
T@-DF  6@-15 T *> H(0,0;00) + (_ =1t (:c—l)2 ~3a=1P T @oDf T3 =1 20— T

5d 5d1 25d 25 d . 4 .
3(1,_11)2 -3 (- 1)5 -+ (x 1)4 — e 1)5 —+ 1) (0, 1,0(0) + (W - ) (0,0,0,&0) +

(i35 —4dy ) H(0,0, 15 00) + (%—4@) (0,1,0'a0) (s —4d2) H(0,1, 15 00) +
™ 2

2 2 7 11 25 25 5d
24 (z—1) + 12(97;—1) 36(957T 1)3 + 24(z Tr1)4 +7 (wﬂ 1)5 (x 1)o TG+ 1 ) + 16(:;11) - 2(;1) -
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5dy 2 + 1372 5dy 2 + 772 + _5d1 w2 w2 _ 2374 + 205d; 2
108(z— 1)2 216(z—1)2 = 108(z—1)3 T 216(z—1)3 T 16 (z—1)F ~ 24(z—1)F ~ 180 (z—1)5 T 432(z—1)5

15572 21¢3 + 5 T 4 TG 206 1756 175G 1774 + 205dy w2 _ 6572
216 (z—1)5  4(z—1) "6 (z—1)2 " 6(z—1)3 4 (z—1*  12(z—1)5 12 144 432 54

D.5 The A integral for k= -1 and k=1
The € expansion for this integral reads

I(.I,S; Oé0,3 + dlS; 17 25 OagA) = LUA(S,I’; 3+ d1€; ]-7 2)

I -1 1 a- - - N
a5+ 2l bag T oot T 4 Pay T 1O (),

= 5al;
(D.5)
where
a,lé_l) =3
'Y = —2H(0;2),
ag ™V = % - %g + 21 ff, iy 24(5;21)2 T 24(7% )3 + 7 % ~ 30 t o2

13 23 5 1 3
T T ot~ e T (ﬁ + 4(:5—1) T E @ 6(%1)3 i T

%)H(O; ao) + (‘ 5-1 (3—1) + 6(z£1)2 + 6(x£1)3 ! (1311)4 T 12 (x25 1)5) H(0; x)

(5 —1)H(0:a0) H(1;:c)+(—4(j—§l)+%3+%— %—ﬁ—ﬁj 1)+(w o

Tty +3 0 + 20y — % + 2y — 8 —dao + iy — ke — s+

4(wil)4 + 12(;?51)5 + %) H(ci(ao);z) + %H(0,0; T) + (ﬁ - 1) H(0,c¢1(ap);z) + (1 —
2

c1(ao),c1(ap);x s w2
o) HOL0:2) + (s = 1) H(Leilag)z) - Halsodafoon) _ oor? oy 2,

(1,-1) _ 7diad  Tdiod LT o Tad  109d1 0@ 13diod of i 29di0f
a; =% 72(z— 1)2 36(z— 1) 36 144 d4(z—1) ~ 36 (93 1) 144(z—1)2
11od 67d10 41a3 31a0 305d1a0 19d; g 2500 23ap
18 (z—1)2 = 144(x— 1)3 + 35 (z— 1)3 + + + 8(x—1) 36(171) 9 ( )2 + 36( 1)2 +
diog 550 217dian 569a0 775 o0 ey 1 g o i of
18 (z—1)3 36(z—1)3 72 (z—1)4 72(z—1)% 3(z—1)2 3 6 (a;—l) (i(avfl)2
7ad 13 a% dag 200 4 ag 130 | 23ag 205 dy __15dy 5 5d1
G193 30— 3@-12 T 3=1°  3(a— )4+ 72 8a—1) T 8@-1) T 18 (a=12

7 5d; 13 15d, 205 d 935 515 .
Be—17° T Ba—17 18 @a=0%  8a-17 (ac 1) ~ o1y T a1 T W)H(O ao) +

15dy __ 5dy ____ 5d 15d; 205d; 205d1 5 7 13
(8(:1:71) 8-1)2 ~ 18 (z=1° T 8=1)7 T 72 @w—1)5 T 8D T B =02 T BE-1?

49 2m2 935 2 _ 515 ) dlao diag 13 diag diag
Ba—17 T 3 (a1  72(a—1p 9 72) H(0; ) + ( 5 “6@-1? 12 12e-1

5dieg  Tdiod 4 23diag 4 2 diag _ _diag +3 2diag _ 13diog 35y _Tdy o dy
12 (x )2 12(z—1)3 3(z—1) 3(z—1)2 " 3 (z—1)3 6(z—1)* 12 12(z— 1) 12(z— 1)

13 d . diod dy of ol Q 13d1 o dla Sa

12(1 iy (%11)4)[{(1’0‘0)*(* s tseh 1@ T2t Y = 5o T ae=n T
2 diad 3lad 55 o 23d1a0 3dy a2 9502 2d; o2 2702 dia? 59a2
9(z—1)2  36(z—1)2 36 +3 4 (xz—1) 24(z—1) 3 (z—1)2 + 8(z—1)2 +3 (z—1)3  24(z—1)3 +
350{3 + 25d1 o9 _diag + 43 + 2d1 a9 37 _ di ag 200 + 2d1 ag _ _113cg

6 2( ) 6(z— 1) 3(w 1) G(w 02~ (@— 1)3 3( D3 T @)t~ 12(@—1)%

4 4 1 4

4130 205 dl +< O‘O + ( O‘0)2 + 60‘O + 60‘O (x 01)2 + (I 1) —~12 2 4 ao + ( 4a0) _

= dia
Gty + e )4+16a° Pt Ty (:c—31>4_3<f_51>5—%) H(O;ao)+(‘ 5o+
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d 8d 2d 2d 3dia?  2d1 o? d

2(;fq) +8diog_ 2diag + 35 1“3 —6 d1a0 T T e T la)g +8dyap — 2-q0 4 2, —
2d 2d 25d 3d d 3d 25 d . 15d
Gor T oot~ 6 T e t3 (z—1)2 + 3= ~ 2-11 6(z—11)5)H(1’ @) = g T

5 5d1 7 5d1 13 __15dy 205d; 935

S T 8e-12 W@ D2 18 @17 B8 1) 8- T8 @ DT 71 T 7@ (@15 T

%5) H(c1(aw); )+<_2*35_ﬁ+3( 7 3T e~ 3T ) (0,05 ) + (235+

P B A ) A sy (x2—1>5) (0,0; x”(_z(‘z’fﬁlﬁa et 5 iy~ Syt~

ij_ﬁl)s—%gl)ﬂ(o,1;a0)+H(1;x) (_%%idi G T 3 — Ty sy +

o)~ 6 T 6T 4(3051)4 + Ty )H(O ag) + (4 @17 1) ) H(0,0;a0) +

(21— %)H(O,l,ao) S )+ (%—2 i — g5 +2) H(O; ao)H(O,l;x)—l—
o

2a0 20 8o 200 209

—rGin T IS - gt — 2 2 — e+ 60d 22— 2 e -
(e~ S0+ (4 _ﬁ)H(OW‘O) (2~ %)H(l'“(’)ﬂ(x 1)‘6@1 i~ s
4(3:31)4 + 13 (355 s T %)H(O,cl(ao);m) + ( 2 dl + (a: 1)2 - 3(2d1 7T 3 (a; DR 6(3:5di)

4(x R (;z; 12 6(3551)3 + 4(z51)4 T 12 (25 E +%)H(1 0;2) + ((7) 2.dy — (z— 1)5 -

1 H 1,17.%.)_’_(2_111 _(:1: 1)2+ (le) 37 9 (gi1)4+6(15_di)5+(4_ ($_1)5> H<Oa Oé(])“‘

(2d1_(:c2—df*)s H(L;00)+ 10—~ 50> 1)2+6(z o T e )5_%) H(1, e1(ao); 2)+
508 5af 50 503 20 o 1503 502 5 a2 5a 5 a

(hy = 238 = 225+ o+ 20 o — e+ 1°> _150‘0 a1+ e

5a 5a 4H (0;a0) 2d1 H(1;a0) 15 15
e S o s e AU T o e iy e el e el e )2 5 (:c 0%~ I@-DF

%—%)H(cl(ao),q(ao);@—% H(0,0,0;2) + (2 257 ) H(0,0,e1(c0); ) + (-
2+ 2 dy+ g — 2)H(0,1,0:0) + (2 — 2 di — 2 +2) H(0,1,e1(c0); ) +
(5 = 1)5) H(0, c1(ao), c1(ao); ) + (ﬁ *4) H(1,0,0;z) + <% - ﬁ -
1) H(1,0, c1 (a); )+<—(41)5+2d1+( 1)5+1>H(1,1,0 x)+<ﬁ 2 dy — o

1>H(1,1,cl(a0);x)+<—%—W+5> H(l,cl(ao),cl(ao);x)_2 H(cl(?;?),%?( ),z)+

5 H(ci(ao),cr(an)ca(ao)sz) w2 2 72 2 252 3(3 6y — 2572

(z—1)3 8 (z—1) + 36(z—1)2 + 36(z—1)3  8(z—1)%F T2(x—1)° (z—1)5 2

(1,-1) 2,3 37d1a 37d2 o . 37d1a . 72 o 37a 2 ag .
g - 432d1 A+ ~os +432(96—1)2 108(z—1)2 ~ T2(z— 1)2 + 108(z— 1)2 +
3703 +715d2 o 1625d;0d 1 115d2a?  35diod  w%a 1003 107d2 03 i 409d1ag i
108 864 432 864 (x 1)~ 432(z—1) 144(:1: 1) 27(95—1) 864 (x 1)2 432(z—1)2
sm2al  15laj I 493d3af  118ldied  7Tn%ad 4 86a2 1372 o2 I 45502
144 (z—1)2 ~ 108(z—1)2 " 864 (x 1)3 432(z—1)3 144 (z— 1)5 27(z—1)3 144 108
3515d3 ag | 17285d100 265d3 g | 1205diag | 1 _13ag oo 187djag
432 432 108 (x 1) 7 216(z—1) ' 18 (z 1) 54(z—1) ~ 108 (z—1)2 = 216(z—1)2
m2ag 4+ 19lag 4 113d3 g 4+ Udiag 4 mag  _ 317ag + 2911d3a0  14479d10g
36 (z— 1)2 108(z—1)Z " 108 (a: 1)3 216(x 1)5 18 (z— 1)3 54(z—1)3 432( 0T~ 432(z— 1)
1372 aq 2207ag 2377 ao _ 5213aq 7d1a0 7dia} o] 7ad 109d1040 13d1 0
72 (a=1)f T 5d(a—1)7 108 +( T i8E—1)7 " oE-12t 9 T MER
ol 29d; 02 + 22 o 4 67d102 41a 6202  305d10p  38ds ag | 25a0 + ddiog
9(z—1)  36(z— 1)2 9(xz— 1)2 36(z— 1) 9 (x—1)3 9 18 9(z—1) " 9(z—1) " 9 (z—1)2

0685d; 63d3 407 dy

2300 2diag +3 S5aq 4 217diaq _ _569aq +775a0 +2035d .
9(x—1)2 9 (z—1)3 T 9(x—1)3 " 18 (xz—1)F ~ 18(z—1)% 432 432 16(z—1) 48(z—1)
2 37 19 d} 80y w101 1943 L Bd w2
8(x—1)  8(x—1) 5d(z— 1)2 27(z—1)2 T 36 (:v 02~ 108(x—1)2 ~ 54(x—1)3 ' B4(z—1)3 " 36(z—1)3
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365 4 63d7  1171d; w2 4239 203 3 15865d; _ __25m% |

108 (z—1)° 16(9@ 1)4 8 @17~ 5@-DT T 8@-DT T B32a 1) 432(171) 72 (z—1)°

13505 _ _ 25w 2| 5525 : 1 7d1a0 Tdiod 7 diag 109d%z0 31d; af
26(z—1)5 72 +216>H(0’a0) ( 5t o+ T 3612 " 18@-1)7 T g T
13d2a2 T diad  29d3aj +3 11d;a} i 67diad 4ldiad  305d7ag +775d1a0 _ 19 d3ag T
T2(a—1) " 18@@—1)  T2@-1)2 " 9 (z—1)2 ' 72(z-1)3 18 (z—1)3 36 36 9(z—1)
25diag | 2d3a0  23djag  _ _ diao 4 S5dian | 217d3a0  569djog , 515 dI 665d1 I
18(z—1) 9 (z—1)2 18(z—1)2 9 (z—1)3 18(z—1)3 36 (z—1)4 36(x71)4 72

139432 13 d d? 4dy 59d2 7dq 21743 569d; .
72(z—1)  9(—1) 72— 07 T 9 (@-1)2 ~ 72@-1)% ~ 9 (a1 ~ 36@-1)F T 36(a—1)" H(1;a0) +

403 4o 2 a2 1002 1402 26cx 16 8 16 52
se-hz 3 taeD R TIP3 3@ T3 (wa01) — 3ty t 31T
92 25y | 1d 5 10d; 10d 15d 49
20+ R 4 5y — 5 )~ 0ea® T T 9 e T 0T T ey~ r et
205d 935 515 15d 10d 10d 15d 205d
18(:(:—;)5 T I8 (x—1)5 )H(O 0; ) + ( 2(1711) + 9(z 1)2 + g(x—i)?: T2 (ac—ll)4 - 18(x—i)5 -

205d 14 82 935 4 72 | 515
F g (w 1)~ 917 9(9@—1)3 T3 ( )4 3o T E—1F T 9 T 18 )H(O 0; )+ <—
2d1 ao + 2d1a0

13d; a0+ dlag _ 5d1a0 4 7dla0 46d1a0_8d1a0+ 4d1 o 8d1ag 4
2

31 + -1 5 @17 1 5e-1)° 3 3@—1) T 3@-1)% 3 @—1)7
26d 205d% 515 d 15d3 5d 5 d? 7d 5d3 13d 15d2
ST T 36 F o) T o) =12 T 8E=1Z 9 @17 T 9(:):7%)3 + 4( ) -
49 d 205d3 935d ) d 2 g 5d
e=1)7 T 36(e=1)° ~ 36 (s —1)5>H(0= L) + <(w—11)5 +57+ (2(151) - 3( )2 + 3(;5 1)

5d 25d 25d 5 5 5 25 2 )
DT T8 =1~ 6 T 2(:1: 0 3@ 3(3; % " 23— T 6 @-1p F)Hm’ o) + <_
2
2 +8 d1+ﬁ—8)H(O 05 a0)+ (- - )5+4d2+( 4d;)5 4dy) H(0,1; 00) — 575575 -
2 2d 2d 13 d d 5d Td1o?
%>H(0 L)+ ( 1% REE mg? T 1% T (if(i) 3 (xl—af)‘z + gty — A — Sres +
4d 8d 26d 35d 7d d d 26d )
o1~ 3 a1 T et T o5 T 3 s~ 3G-17 T 3@-17 ~ 3 (x_11)4>H(1707040) +
4d2 &3 n 4d3 a3 T 205d7 193dy | _265dy __ _25dy 4 _107d
z—1 (z— 1)2 9 (z—1)3 = 4(z—1)% 36 (z— 1) T 24(z—1) 36(z—1)2 4(z—1)3 24(z—1)4
4m%dy  185d;  205d; 133 4289 289 +5 1 11w 305 _ 5mw2 +
3 (z—1)5 8(z—1)° 72 8 (z—1) " 36(z—1)2 36(2: 1)3 8 (z—1)*  6(z—1)° T72(z—1)° 6
305 . 12 3 d?a? 13d2 a? d2a? 5d? a2 Td?a? 23d? o 4d?a
W)H(lvovxﬂ‘(_*d o+ (1 0)2+ 0+6(x 6 (:r 1)2+ (m1133 — 3 : _3(9[:1—{))4‘

2d2 4d3ag 13d%ag 35d 7d2 d? d? 13d2 .
517 ~ 31 T3 e et e kG 11) -5 (xll)2 + 5@ 11) B 1y ) H(1, L a0) +

d d 13d d 3 4d 2503
H(O’Cl(a");x)(_ 2+ e al) 2(;Y 5+ 3 R == 2 (:cl «11)02 ~ G-

61 o 23d102 3d1a0 3la2 4d103 71% d1 ol 15a0 131 ao 25d1a0 dlao
18 +3 (z—1)  4(z—1) 3 (z—1)2 + 12(z—1)2 + (z—1)3 " 4(z—1)3 + + T+
13 ao ddiag _ _35a0  _ 2diag 120 4dy a9 _ 2909 _ 16909 _ 205 d1 2a0 _
T 312 T3 =17 lam 2 TPt ot T 2a-1T 6 +( 20—
8a0 8 aO 32a0 120‘0 8 ao 4a0 _94 8 040 8ag 8ag 8 ag
g - 3200 —
e A N e I T Ve e A
3 25 25 . _ d1a0 16d1 ad 4d1a0
xfl + 3(9671)2 + 3 (:1:71)3 (171)4 3(3671)5 3 ) H(O, Oéo) ( dlao + +
4d10¢8 12 le[(Q) 6d10¢g 4d10£g 2 d10ég +16d1a0 o 4g1_0]io + 4d1 ag 4d1a0 4d1 [ %s) 25d1 o

3(z—1)2 z—1 ~ (z—1)2 " (z—1)3 (z—1)2  (z—1)3 T (z-1)* 6
3d d d 3d 25 d , 6 , 8d
=T T3 =12 T 3@=1% ~ 2w—1)7 6(95—11)5)H(1 )+ ((xl 5 _16> H(0,0;0)+ ((z_i)S -

8d1) H(0,1; 00)+ (25 — 81 ) H(1,0;0) + (ks —42) H(1, 1‘a0)—%+g(§£1)+

bdy 8 . 5d 2 __ 15dy__ 17 __ 2054 4305 . m? +
18 (z—1)2 9(z—1)2 18(:1:—1)3 9 (x—l) 8(x 1)% 8(x HE 72(z—1)5 6(:(3 1)5 72 (z—1)°
1145 d%aé _ dlao d2 dla 7r2a4 ag 7r2aé a% 43 d2a0
>+H(cl(o‘0) )( 16 T 716 (o=D) T 2@=1) T 2A@=1) ~ 1@=1) + 08 T
365d1a0 + 2af  19di0d 2o} + 130f  4diod + 233d1a 4 7r2ag 16903 +
216 4 (z—1) 12(z—1) 6 (x 1) " 6(@—1) 27 (z—1)? 216(3:—1)2 18 (z—1)2 = 108(z—1)2
2?2 a8_193o¢0+95d2a0 869 diod  3diaj +695d1 a3+ m2af 31903 i 4d3od  641diad
9 108 144 8(z—1) " Tdd(z—1) " 4(z—1) 36 (z—1) ' 9(z—1)2 144 (z—1)2
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n2al 2602 d2a? 623d1 a2 2a? 67a2 w2 ao 27a0 _205d3 ag 1945d1a0
6o—1)” T3 @12 21 T 144 (a=1)° +12(:1: PTG + 36 T +
dBao 505 diay  m2ag 4 299ag 4diag 4 Udy ap | 7Pag 541a0 i diag 239d1a0 _
4(x )" 36(xz—1)  6(x—1) "9 (z—1) 9@-1)2 " (z—1)2 T 6(x—1)2 18 (z—1)2 " (z—1)3 18 (z—1)3
2ag +3 296aq _ 4diag | 2237d1ag nlag 383500 | 27 2aq 739a0 4 2035d3 9685 d; i
6(z— )3 9 (z—1)3 (z—1)* " 72(z—1)4 6(z—1)4  72(z—1)4 432 432
diag diag ag 4 26d1a3 2d; o3  6al 8dy o] 3lad 55a0 23d1 a? 3d1a0
< T 21t a1 Y + RS Rl o ey A T o D M +
95a3 + 8 d1a(2) _ 27013 2dy a 04 590{2 35 ag 50d1a0+2d1a0 86ag 8d1a0 + 74a0 +
6@—1) ' 3@—1)2 2(@-1)2 (z—1)3 ' 6(z— 1)3 2 3 (@—1) 3(a—1)% " 3(z—1)2
4diag _ _80ag _ 8diag 113ag 205d1 15y 5 10d; 14
et T i~ Gt * 5o PHOT T T Gt T ) T ae-1? T a1
10d; 15d; 49 205d; 935 515 ) d2af  diag
a1 + 9(:17 1)3 + 2a—1)T ~ 21! + B (- P T-17 I8 ) H(0;00) + (=7 — —5°
d? o diag 13d2 ad 55d1a0 dlao 3di o  4d2ad 3ldiad 23d2a0 _ 35diad 3 diad
4($—1)+2(x—1) + +2 z—1 _9(:1:71)24_ 8 (z— 1)2+ 4 _2(35 1)jL

95d1 a2 T 4d? o2 27d1a0 _ d% ao i 59diad  25d7 ap +41d1a0 + d? ao _ 43d; ag Ad3 g

12(z—1) " 3(z—1)2?  4(=z—1)2  (z—1)3 " 12(z—1)3 3 3(z—1)  3(z— )2 +

87diag | 230 40dicg  Adiao | 113diag , 205d5 515d1 n 15d2 5d; 5d3

3@-12 " (@03 3 (@13 (@D 6 @17 36 T@-1)  4(z-1) 90— 0?2

7d 5d3 13d 15 d} 49d 20542 935d . 4 o

5 (-1 ~ 9@-1% T 915 T 2@=1)% — e 1t 36 @17 36(z—i)S)H(1’ ap) + (_ x_f +
1603 1603 6403 2402 |, 16 a2 8al 16 16 16 16

100+ g~ s e - e D7~ Gty HASAH S S e i

8 100 100 . 2di0f  32d; o

640‘(;+7_ Yty e 1)3+(z 1)4+ 3w )5+ ) H(0,0; 0‘0)4‘(26110‘0— 13 ot

8d 8d 12d 8d 4d

P 24 dio - x—ul)o*(xif;g ~ G20+ ¥ — B+ S g Aoy

51]d 6d 4d 6d 50 d 2d o 32d; ad
=1 + 71 - 3 ( 1])2 - 3( )3 + ( 1)4 + ( 1) >}¥'(07 |,O¢ ;) + (2d OZ4O - ]O - 3 0 +

8d] 8 d] 2 ] Z 12d] 8 dj 4dy

OLO ( a) ao ( O;O ( CM) 32 Z 8 d] ao (Sd] 05)0 (8d] C;o (Sd] Q)O

50d1 +04 d1 (;%1)2 _3(4d1 - (6 d1)4+3(5;()£li)5)H(1 0: a0)+<d2 ol — d%aé 16d2a0 +4d2 oco
PTENUEMT ITT AT ORI PR E
% 3 (id—%l)Q o 3(jd21)3 + (m3d1)4 + 3(25 (11)5)H<1 L; 0‘0) + 166(?;[71) o Aé%fli) - (;ril) B 8(37 )
541(3: di)2+27(:¢ 1)2+36 (; 2 108(1:311)2 54(13d21)3+547(i d1)3+36(:r21) 108 ?2335 )3+16(3d2)
4811(;1d11)4 o S(x 1)4 + (239)4 + 4??3?5 dl) 4?1,3?5%1)5 72 2(57r 1)5 + 21%?5951)5 o 25775 + 5251265> + (*
3?;;2?)5* a1 2Ul)l Qduf( (xQdf)2+ (idi)?» (gcd21)4Jrs(ing)dl)sJr2?ggi11)*3(5%11)27L (7d1) -

= C%NL (i5di)5 T te o7+ (x T It T T —%)H(O; ao)+(—
e 8dy+ 125 12)5+4) H0,0:00)+ - 205 44+ (%5121 ) H(0, 15 0) — 2225 —
) H L)+ (= e et e e~ e (25 dl) -
ety st + 2B+ (= 2 - s+ e e s e
T e e E) H (0 00) + (_ = <x2—d§> 5 dj)d + (xd21)4 ~3 éfﬁﬁ
s gy — B B g 5 dl)H(l o) + (( S 16) H(0,0;00) +

Ad?
(s — 81 ) H(0, 1;00) + (2455 — 8y ) H(1,0;00) + (25 — 4d}) H(1,T;.00) +
133 289 289 133 2 305 2 305 .
Be—1)  36(z—12 1 36 (2=1)%  8@=1F _ 6(:?—1)5 tma—p T T~ ﬁ) H(1, (o) ) +
5diagd 5d1a 508 508 65d1 al | bdiad 1503 10d; o 13703
8 8-l " i@-D 4 31 T E-D  9@—D% T 36 @17

293040 +
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115d1a2  15dy a2 | 469a2 10d; o2 12502 5dy a2 25302 20102 125 dlao 5d; g

12 4(z-1) +24(;1:—1) +3 (z—1)2" 8(z—1)2 2 (z—1)3 +24(:r 13 8 +2(3: 14) o
62?:32% B 3185d—1?)02 653?32 + ?xillc;g B 3(9x4ff)3 o 1((:);111?40 + 124(3570?)4 + 251&0 + 1025 dl + ( ja(i +
22_013 _ 3(2xof18)2 _ 803ag 30 ag i (20ag)2 _ (10a(33 460 ao 2004{) (2001(32 + (21,0_ %03 —7 30—084 _
80 Oé(]—l-ﬁ— (2101) 27 3 ( )3+( )4‘*’ (11251)5“‘125) H(O;a0)+<5d12a0 _25?;331) _40d1a8+

10d10¢g 10d4 010 +30d10{0 15d10¢0 + 10d4 ao 5d10¢0 40d10[0 + 1Od1 OCO _10d1 g + 10d1 ag

Sag+

x—1 3(z—1)2 z—1 (z—1)2  (2—1)3 (z—1)2 ( (xf;)?)
10d1 o 125d 15 d 5d 5d 15d 125d . 16H(0,0;x
: 11)2 + L4 2(9:—1) _ 3(:1:—11)2 - 1 7 4 5 1)4 + e 1) >H(1 ap) — (1’—1)50 _
8ds H(O,l,ao) _ 8d1H(1,0;00)  4d} H(1,1;00) 4 T5di 01 25dy 4 22 _2Bdy
(m 1)° (z—1)° (z—1)° 8(z—1) 8 (z—1)  18(z— 1)2 9(z—1)2 18(z—1)3

75d 179 10254 2 4045 3205 )
9(;;:71)3 T 50T 8- 1)4 T a1 T @1 ~ Ma-1F 2 H(c1(ao), er(ao); ) +

100 , 12 8 100 . 100 12
(T*‘ﬁ‘z@q)?‘ ST T eyt + 3T )H(O,O,O,a0)+( Bttt

8 12 100 6d 4d 4d 6d 50 d
o — oy — i )H(o 0,0 x) <ﬁ SV VR 1)4 + ey +
4 ) H(0,0,1; a0)+ - s s+l ) (0;20) H(0,0,1;2)+ (2 +ad+ 3% -

4 a3 1603  6a2 4 a? 4
SE—1)Z 3 a1 T =12 (x 1)3+12 e af)fr(x 1)3 (:): 13 160‘0+<(x 5~

. : 1
8) H(0; a0) + ((171)5 - 4d1> (L) + 51y — 317 ~ 37 T aen et
%) H(angcl(a0)§$)+<%_3 é{lly _3(§il) ( 6d1)4+ ?9? d11)5+503d1> (0,1,0'&0) (_
5°d 5d 5d 5d 25d 254 5 5 5
Dt 3m-17 T 3-17 T 21T " 6a-17 T 6 2 (-T) + 312 31 +3 (m T —

)% 6(z—1)°
3d? 2d? 2 d2 3d? 25d2 25d2
. 257)5+@> H(0,1,0:2)+ (32 — 52005 — 50+ oy + sy 230 ) H(0,1,1300) +
Ad} 10d . . 5d 5d 5d
((x 1) —4 d2 (z— 1)5 +2d1+ (x— )5 +2) (Oa aO) (07 17 1a $)+ (2(33_11) 3(— L )2 + 3z 1) —
5d 25d 25d 8 . 4 4d
ety + ety — 2+ (- G Gl 8 dit 0 —8) H(000)+ (-~ g+ 4 a4 gl -

4d1)H(1;040) + 3 (5_1) - d(x 02 + 3(9551)3 -3 (IE) NE + (x251)5 - %) H(0,1,c1(ap0);2) +

5ad 50 1003 1003 40 o | 1502 1002 5 a? 10c 10 « 100
(sty = 25— 3 el + 0 22— 2 2 3008 = 20+ (2 — %+
10c . 24d . 3 1

- 34 +40 a0+<( 05 20) (0; 0)+ (( 1) 10d1) (1’040)_*—4(9371)_6 (z—1)2" 6(z— 1)3+

4(x NERAT) (x T ?3) (0, c1(a0), e1(ao); ) <% - (x4—di)2 + 3(5@1)3 (2 d1)4 + (50d1)5 +

5 10 5 25 25 ) 4d3 10 d
7173 (x—1)2+3(x—1)3_(x T3 (x 1)5_ §>H(1,0 0; $)+<(x i)s_(x 05 2d1+(x 1)5
. 2d 25d 8 d

. 6d .
4)H(0: 00) + ( G+ e le)H (L 0‘0) - (ig 0+ s T ee1e - 4<x2—31)4 -

7 ) 2 d? 4d? d2 25d3 9d
12(22—51) 1125> H(1,0,c1(a0); ) + ( =1t (z 07~ 3 @13 T ( nf — 3(x 15 ~ 2@-1) T

8d 7d 3d 25d 25d 1 125
LAl e ol e 1l e by ey Rl oy Ll eV RO T v el e D
12 d 4 d
) H(1,1,0,2)+ (ﬁ 4d} — B g dy + T +5>H(0 ao)H(1,1,12)+ (24 -
2d2 d2 d 9 dy 8dy

3d 25d 25 d
ot T 5 G 3 1>5+2(x D - VR ey el e L ey

16d 6 d .
( (x— 11) +8d1—|—(x )—|—4) H(0; )+ (_( )+4d2 = 1)+2d1) (1; ao)_%_‘_

1 11 23 125 175 . 10d, | 5d 10d
6 @12 T6@-17 d@-0DF 12 (@15 ﬁ)H(lv L er(ao); )+ ( Tt o2 " 3@-1p T
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5d 125d 8d . 4 df .
31T ~ Ga-1)5 T ((x e + (m:ll) - QO)H(O ag) + <( s + ( ) 10d1) (1;a0) —

7 19 275 . 3o
Te=D T 6@ 1) - 6( )3 + 3 (x 7+ 12(:v 1)5 + 12) H(1, c1(ao), er(ao); z) + (2(?—01) -
% 6040 8 M _ 6042 —18 6a0 _bag  _ _bag

? + (:1: 1)2 +8ag + = — oy T (:): 1) ag — T e TGP T
8H (0;0) 4d; H(1;00) _ . 9 o 25 o
mtp T 200+ T+ Tt T e DR o + <z3—1>3 ik <39c—1>47 1)
1904 19 ot 19a3 19« 6 « 5 a 19a
%) H(c1(a), 0, c1(ao); =) + (‘ prermy S e s T o s A ST o (:p 1)
19 o? 19 19 19 19 20 H(0;« 10d1 H (1
2@o1p +57O‘0 f - (:r 0z T o1 — (%1())4 — 6o — (%(1)50) - (27(1)5 o) 4 1 (w—l) -

. 4d
(ﬁ )H(000c1(a0) )+(( by — 4 dy — ;2 +12)H(0,0,1,0,x)+< e 1)5+
4d1+( 12— )H(O 0,1,c1(); ( =y 1 )H(O 0, cl(ao),q(ao);x)—i—(%_
8d1—ﬁ+8)ﬂ(o 1,0,0; x) (—(6 s 2d1+( 05 +2> H(0,1,0, cl(ao)'xH(—

o A+ 20— - )H(0,1,1 0;2)+ <(w iy 4t~ G+ 2+ g +

2> H(0,1,1,¢1(ap); ) + <_ ( 2d1)5 +10 dy — ﬁ 10) H(0,1,c¢1(ap), c1(ap); ) + <6+

ﬁ) H(0,c1(),0,c1(ap); x) + < —19— m) H(0,c1(a), c1(ap), c1(ap); ) + (16 -
4d3?

G5 ) H(1,0,0,050) + (= i + 295 —2) H(1,0,0,c1(a0); @) + (= ks + 225 +

2d1_%+2> H(1,0,1,0;2) + (%_% 2 dy+ 2% 1)5—2>H(1,0,1,01(a0);x)+

((jdf)ﬁr(x g 1)H(la0701(040>761(060);$)+((;6d1) —8dy— ( 2% 4>H(1,1,0 0; )+

w7 —5) H(1,1,1,o-x)+(% 42— % 4dy + T )5+5) H(l,l,l,cl(ao) )+

4d?
(_ (x—i) (z 1)5 +10d; + (z— 1)5 - 1) H(1,1, c1(ao), cl(ozo)'x) + <_ (4 d1)5 + - )5 +

6) H(1,c1(a0), 0, c1(a0); @) + (2% — s = 19) H(1,1(a0), e1(0), e1(ao)s ) -
4 H(c1(a0),0,0,c1(c0);2) 4+ 10 H(c1(a0),0,c1(a0),c1(0)32) + 6 H(c1(aw),c1(an),0,c1(0);z)
(z—1)° (z—1)5 @—1)5
19 H(c1(ap),c1(a0),c1(an),c1(ap);r) . 63d2 1942 19 d2 63d2
1(a0 1(36 01) 1(a0),c1(ao + H(0;z) <_ 16(x—11) + 54(x— 1)2 + 54(z— 1)3 T 16(z 11)
2035d3 2035d? 407d 80 d 73d 1171d 15865d 9685d 5
432 (x 1)5 T 432 L+ 48(x 11) T 27(z— i) " 54(z— 11)3 + & (x 11)4 + 432(x— 11)5 REED) t+ (xﬂ1) +
37 52 4101 5m2 4365 +g w2 239 12572 13505 __
8(x—1) 36 (z—1)2 108(95 12" 36 (z—1)3 " 108(z—1)3 (x DI 8- T 72 (x—1)5  216(z—1)5
12( 125 _ 5525 2d 2d 2d 2d 2572d
(z— 3 5 +24 G+ = 216 ) +H(1;2) (_ 3&—11) +5 ?m 11)2 o 9(7;—11)3 13 7E1—11)4 o 36(97:r 135 -
6¢ d 4d} 43 4 d? 3 205d7 193d 265d 25 d
ZoT)s (_ eIt Gon? T 0= T ImeDT T 36 =17 T H@-1 3617 T Za-1)7
107d 185d 205d 133 289 289 133 2 305 2
24(x—i)4 + 8(x—11)5 + T . +3 8( o — ﬂ

o—1) 36 (a—1)% T 36(z—1° _ B@=1)T 6 (a— 1)5 72— T 6
) HO00)+ (= 2+ g — 5P + 2 — iy - S e et
@~ sy 7)) H0,0:00)+ (— 35 + G — gt + iy ey~ a0en
ool ~ TP T st~ ey d1>H(0> 15 a0) + (ﬁ - 16>H(0 0,0; ) +

(55 — a1 ) H(0,0, 15 00) + ({25 — 81 ) H(0,1,0;.00) + ((52%%55 —4 6} ) H(0,1,1;.00) +
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1372 2 11 23 12572 ¢3 175 5dy 7> 71w
24(z— 1) 36 (792 1)2 36(:1:”1)3—’_24 (ac7T 7 T 215 (o= 5+13 (3+— )+16 (?—1)_48(;—1)_

5dy 2 w2 5dq 2 w2 5dy 2 1772 6lx?t 205di 72
108 @—1)2 T 27( 2 ~ 108 (r-17° T 27@—1° T 16 (@17 T B@-1)7 ~ 150 @I + T2(a—17

805m> | 39Cs 138G, 13Gs 390G 325G 325 Gy d9r' | 205dim 114577
132 (z—1)5  4(a—1) "6 @-D2 " 6z—1)3 4 (z—1)F  12(z—1)° 2 432 132 132

E. The B-type collinear integrals

E.1 The B integral for £k =0 and § = —

The ¢ expansion for this integral reads

I(x,e;00,3 + d1e; 1,0, —1,g95) = x B(e, x; 3 + d1e; —1,0)

1., 3 B a (E.1)
= 00 o e 4 20 10 (),
where
b(_ll 0) _%7
b(—l,O) o ag ad a2 a? a2 3 a2
0 _74(2371)—’—?_.@ 1Jr =T = + (m Sz tamer T30 T oo

525 — 5+ 2y —dao+ (14 s ) HO00)+ (1- s ) H(O30)+ el 1,

(z—1) (x-1)°
b1

dlglg - 8?10{ ) 1 ( = ) + 3% + lgdl% + 2?? 0 jagi 9?d1a)2 + 182(3 % 2 7138 - 23d112ag -
f(dl%) + 125?:? T ?jw{) ) 4(1011)2 - z(d ERT 3(? st 131% +Bq 2%?01) - 3(1(101) -
3%?—632 + (4 =t (dl“% —3 %Zmi) - (idl?)o G(Afaf) — g +< ai ag+ 4%1 3(1 O41)2 +
8 2o S — i — 120f+ Ao — o 4 e 1) — Gt 1600 — 5y g
3 (xil)3 + 2(131)4 + 6(xj1)5 13) H(0; a0) + (* + 2(27—1) 3 (ail)Q + 3(131)3 B 2(121)4
% (0;z) (_ dlzag T2 d(loiol) + Sdl% + le% 32(051517(1)()82 _6d10‘(2)_ Sgloig + ?jl 1O;§ o (slj(?;?» +

8o+ 2030 — ZA + Z00y — 2 Amy - Bl — 0 T3 (idll) (x Sy e 1)4) H(1;a0)+

2d . . ad 2 al 2a 8a3 3 a2 202
(@2_;)5—(_)5+2)H(o,a0) H(o)+ -yl - P+ 2% - 2, + 50200y 2ok
= 01) —6ag+ 701_(90 N+ o — ot P80 — T — T~ aee T3

ToTr T 3 1)4Jr (;r 1)5‘%) H(CI(QO)%x)+<—4 e ) H(0,0; a0) + (ﬁ—
AYH(0,0;2)+ (— 2555 —2d1 ) H(0, 1; 00)+ (2- 52 ) H (O, e1(0); @)+ (— 25+ G -

) 2dy 2 o) _ 2H(c1(ao),c1(e0)sx) n? 7w
2) H(1,02) + (245 — oy +2) HL, a1 a0); ) codarfook) | oat 29,
(-1,0) _ d?a} dlao d2ad diag 2o} Tod 7r2a0 7 ap _ 43d3ad
b - 16 + 16 ( ) T 2(x—1) 24 (z—1) + 4(30 1) + 4 T
349d, ag d%ao 2d1 0‘0 T ag : 4 d2a0 133d1a T 2043 191a0 272 ozg
108 4(z—1) + + 6(z—1) =— 1 + 27(z—1)2 108(2:—1) T 18(z— 1)2 + 54(z— 1)2 +
569a0 95d2a0 85d1 a2 | 3d?a?  203di0? n2a? 35302 4d2 o 3ldia? 2 a2
+ - A sy n b y It o oy Rl o A ey e
407% i diaf  283diad  w?al 33l  w? ad i 109103 205d3ap | 475 dlao I
36(x—1)2 2(z—1)3 ~ 72(xz—1)3 ~ 12(@—1)3 T 36(z—1)3 2 36 36
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200 d%ao _ _diag + 2ag 13 g + 4d%a0 _ _T3diag + 3500 d%OCO +
3(z—2) 4 (xz—1) 9(x—1) " 6(z—1) 36(x—1) " 9(z—1)2 18 (z—1)2 6(96 1)2 3 (z—1)2  (z-1)3
173d1 g m2ag __ 875x¢ 4d aQ 937d1ag m2ag 413a 212 g 73T dy aé
18 (z=1)% T 621 ~ 36 (o=1)® T @=1)T ~ 36 (z=1)7  6e=1)7 T 9 (e=1)7 T g (==t
diog 3agd 4 26d1o3 2d1a0 12 ao 8dia 460 154ag 23d1o? | 3di of
Sa-1) a—1 S~ g5 M B L B s
53af  8dia} n 4702 i 2d1 a? 31% 131 03 50diag leao i 28010 i 8diog
3(a—1) 3 (@12 " 3@-12 " @1)3  3(@-1)3 3 3 3 (z—1) | 3(z—1)2
16cg _ 4d1 o 68 8d1 ag 98 242@() 205 d1 17d1 _ 53 8 _
@12 (@-1° T3@-17 T @-1)%  3a—17F + Jr4( 01 (ac 0 T 3m-2)72

13d; FE: ) L A 13d;, 371 17 d1 + 193 205d; 4 266

9(z—1)2 7 36 (z—1)2 " 9(x—1)3 ~ 36(z—1)%  4(xz—1)% " 12—1)% ~ 36 (z—1)° 6(x )5 T 9(z— )
2 194 . 17d 13d 13d 17 d 205d 205 d

T T)H(O,a0)+(—4 Gy Rl At o B | o iy e R TR

2 d2 4
317 371 193 7x® 266 _ +37r2 +266>H(0 )+ ( 1:(0 _

8
3 (x—2)2  36(z—1)2 + 36(z—1)3 12 (z—1)% 6(1: 1) 9(z—1)

3 diod | diod 3diag 13d2a0 77d1a0 d3 aO 6d1a0 4d?a3 23d; 0 23d2 of  131diod

5 T Ie=1) "2 @=1) + + oo -2 6 T
3diaf  53diad  4diod i 47d102 i d2 _ 31d1a0 _25d% ao i 121d1a0 . 1ao 4 14dy ag
2 (z—1) 6(z—1) 3 (z—1)2 ' 6(z—1)2 (:): 1)3 6(z—1)3 3 3(z—1)
4d%a0 _8d1 ag 2d? 140 + 34d1ag 4 4d? 1%  49d1og +205d _230d1 4 d2 d1 4d2 4
3@—1)2 (-2 (@—1)3 " 3 (z—1)3 @-1)4 3 (@—1)2 T 36 4 (x D~ 3@@—1) 9(w— 1)2

o+ o~ sy~ e e )H(l ag) + (m — ) HE) + (3 +
16 16 64a3 | 2402 16
4ot — OCO + 3 (xfol)Q _ 9%aq + o & 04)0 + (I 1)3 +48a0 IE_C:Y[O + (;60132 (16&33 + (16 04)0 _
20 20 10 26 . 74
64O‘°+$—1 ~ e TR T et S TS ) H(0,0;00) + ( Bty gy

d dy o}  8d d
3(x2_01)3 + (a:101)4 + 3(x741)5 )H(o) 0; )+ <2d10‘0 Qzl—cio —= - : 1a0 T E(; 1a)2 +24 dyog+

12d10?  8d 4d
on 3oy 4 A% 3900 8000 4 Sy (idli”)% + (Swdlgz +18h 4 S
10d 5d 37 d . . 2m2d 4d 2d 4d
3(33 i) - (:E i) - 3(33,11)5)1{(07 1,0{0) + H(l,l’)( (7T 1)5 (_ 1 + (:Efi)2 -3 ( L )3 +
37d 4 5 8 3 8 5 13 37
G-t a3 Ta2 T aeo) T 327~ mon? T a2 T3 as 1)3 217 317 T

4d?
) H(0;.00)+ (= 25 + S —8) HO0,0500)+ (= 2% + 5245 —4.dy ) H(0, 15 00) -

s )+ (- i+ S —8) H(0500) H(0»1;$)+<<ﬁ—8)H(O;ao)+

. 4 5 8 13
((x 1% 4d1> (Lao)+ 35+ 56— — 3597 — 1)2 +3 (x 3@ T+ ( %~ 3@ 17

. (x 1)5+37)H(0701(O{0); ) (2d10{0+2 dloéo 32d310¢0 8d1 a0+ 8d101 2+24d10[0+12d1 OcO

3(z—1)
8d 4d
S+ T 20 — S+ iy — o o ?iil—fig EERE= <8d1 7t 4d1> B
8d 4d 2d 4d d 37d 4
(m—i)4>H(1>070‘0)+ (7—11 - (a; 2+ ( T8 T -1 T 3(e-1 " 5=2 2 (x—l) + 3(z o +
3 8 d af  16d3%a3 4d2 ol
@7 562 )3Jr o )4+ Tl 7 ?)H(l 0; x)+(d1% o s L

4d ad 6 d2a? 4d3a? 2d a? 2 4d a 4d o 4d «a 4d « 25d
o) +12djad+ 270 — (x_ll)oz oy — 16dia0 — == T+ (z— 1)0 (z— 1)03 T 1)2 T3t
d2 4d2 2d2 4d? diod diod 3ad 3ad
ﬁ 3 (z— 1)2 + @— 1)3 - (x i) ) H(l 1'a0)+H(Cl(O‘0) )( 14 ¢+ 1 (2:—01) - 2(30—01) - 70 -

B of o oy 4(d1 S 9(23%)2 + TR B+ S ey — T+
2oy + <i1_%°3 ~ ity — G - ey 2 ey ooty 3(4%)2 T3S

% B+ e+ 8 e 3 (4 20d= 2 i
= (z i+ 2403 - 320 + (xga% Gty G 8200 5 — i

d 16d 4d 4d
3 (321)3 - (xiolyx 3(m 1)5 +50> H(0; ap)+ <d1a0+ 1% ;ao 1% +3 30 104(;2 +12d; a0+
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6d106(2) 4d1060 2d; 010 4d1 o 4d1 ag 4d1 o 4d1 ag 25d1 bdy 10d;
o R e el o Sl 10 Y s il e Al o S i S i Sl s Wl i
10d, _ 5d 374 - 16H(0,000) | 8 diH(0,1;a0) | 8diH(1,000) | 4 d2H(1,1;00)
Se—1® @17 3(x—1)5>H(1 a)+—Gos ot e -t e -
17d, 53 8 13d 317 13d, 3711 17d 193
73 T T (-1 - 0T 3—27 9 (:1371)2_'_36( 02 T 5 a—1%  36(a-1° 1 (a—1)F T 12

205d f 266 230 4 d3 4 .

W(w—1)° 6= 1)5Jr (x 1)5_T)+((x E _(:c—l)5+4d1+(x—1)5_2) H(0; a0)H (17172$)
4d 2d 37 dy 8d 8 . 4d
( =11 iy _3(90 HE +(x 07 T 3a=1)5 +(_ @17 T 1P _8) H (0; O‘O)JF(_ oy T

4d .
w1y 4 dl)H(LaO) + o5+ o 3 G~ e T ok +3 (x %~ S

3

3 4
i+ ) H(, o) >+(2—ﬁ)ﬂ<o-ao>ﬂ<2,1;x> ( p+ 5ty e

6a2 4 o2 4 8H (0;c00)
80§+ 524 — 25 + (o + 1808 — 42 + X 1)2 — Gty + i — 2ao+ oo L)YO +
4d; H(1;a0) 7 13 4 11
o= 1)506O s k- 1)2+(z P 2 1)4_3( )5+ *>H(Cl(0‘0 c1(ao); ( =i
a2 2 8 3 2 a?
%*&+3(xa%)2+ OCO*&*(WO;OP*( by — 603 — T2+ 2 (x235)3+(x71)4+80‘0*

ﬁJF ) T3 TR 3 (x—2)3+(m_1)3+(a;_1)4_2?65>H(‘32(a0)701(0‘0)?x>+(16+
57 ) H0,0,0;00) + (16— 255 ) H(0,0,05) + (204 + 8d1 ) H(0,0,13 00) + (S5 —
8) H(0,0, ¢1 (a); )—i—(%—del)H(O,l,O-ag) %—4dl—ﬁ+8>ﬂ(o,1,o;x)+
(ol +4d2) H(0,1, 15 0) + = s +4dy + 255 —8) H(0, 1,ex(0); )+ (ﬁ—
6

) HO,c1(a0), er(a0)i@) + (2= 525 ) HO, 02( ) (o)) + ( E P
8>H(1,0,0;m)+(—(j_f§1)5+( 7 2) H(1,0,c1(a ,x)+( i 15+ Sy 4dy -
ﬁ+2)H(1,1,0;x)+(%—($ s b dd + i —2) H(LLa ao) )+ <
(4 d1)5 _|_( Iy —6) H(1,c¢1(ap), c1(ap); x) —|—( oo 5) H(2,0,c1(ap); (

2) H2.1,0:2) + (2 - 525 ) HE Lewoo)i) + (o — 2) H2 ea(a0),c ( 0); )

4 H(cl(a‘))(f(f;o)’cl(ao);x) 4+ 2 H(Cl(ao)(;:ci(lo;g),fll(ao);r) _ % _ S?xﬂi) + 3(?2)2 +3 (w 1)
3(§i22)3 T 36 (77T 1)3 + (m57r1)4 + 13 3(?_21)5 B 4(21(3)5 + 17(3 + (21n)25 B 577 “In2 — 17:;3 —4.

E.2 The B integral for k=1 and § = —

The € expansion for this integral reads

I(:L‘,g; ag, 3+ dig; 1,1, _lagB) = J}B(E, z; 3+ dig; —1, 1)

= L o ) o), B
where
v =1
b(()—l 1)
%+%_2(§§1)+6(;—g1)2_ 3 +4?§21) 2(a— )2+ 3+ ; Q(x 1)+2(;‘7°1)2—
5 won® T oot — 20+ (% + W)H(O o) + ( — S 1)5) H(0; % ~ 5

— &80 —



(-1,1) diat diad 13d1a diad 13a3 di a3
by - 160 - 16(1:—01) +1 ( 1) + + ¢+ 6(z 2) + 4(3: 01) B 12(3;—01) T 9(x— 1(32 +
1703 53 o}  23d1ad  Bad 3 diad n 23&3 n 2q +3 diaf 1903 diod T
36(z— 1) 36 24 (172) 8(z—1) " 12(@—1) ' 3 (a— 2)2 3(z— )2 12 @—1)2  4(z— 1)3
2502 95a 25d d 9 10 d 13 4
Ta-F T 2 Tt 2y + 1% — 0y — 3 (xa%) - 3(x1af)2 + (xféfﬁ & ‘“33 +
4 2 2 8 3
Q(il—af)?) T 12 3(;04—01)3 o <ff1_°§34 + 12?:;3%)4 97 ao + ( (:?31) % +3 % 3(x %)2 + % ao +
202 ol 2 2 2 16
@12 ~ =1 O ag + 325 - @ a0)2 + (a: 1)3 - (x_afyl +8a0 — 355 + 3 (171) T 322

1 8 5 19 . 5
12 (z—1)2 = (@—2)3 12 (=—1)3 + (:v 2)4 + (x 1)4 T (ac 1)5 12)H(070‘0) + (_ 2 (z—1) +

G TP T e e T BT T s e T e (xlg) ) H(0;z)+ (—

d1a8 dla% 4 d1o¢0 d1a0 d1o¢0 3dlao d1a0 di a dlao
T "I T + —35r — 3 of — 5o + e — sy T 4dioo + -

d o da di oy 25d d d d d ,
o2 T ool ~ oDt T 12 T A1) T3 ee0? T 2G-1F T (x—11)4) H(1;00) + (@-11)5 +

16 1 . . ad o ey ad ol 2 ol
(ac—2)5 @ T 1)H(0’0‘0)H(17x> + (‘ ) " T 4 Tw2t el 327

+4a 3 a% _ 3a% + 2 o? + ag 2 a 012 _3 Oé OéO _‘_ﬂ 2ap
3(33 1)2 3 2(:(:—2) 2(z—1) T (2=2)2 T (2—-1)2 " (2— 2)3 T 2(z— 1) ot 1 (17—2)2
4 « 8 o 2 H(0;a d 1L 4
-7 T oo T oty (%20)4 ~ iy +4a0 - (x£1>50) - 1<xfl>5°) —iatmn Tt
16 1 8 25
3 (x—2)2 12(z—1)2 (z—2)3 12( 1)3 + (x 2)4 + (z— 1)4 + 13 (:c 1)5 ﬁ) ( ( ) )+ (_

2— 25s) H0,0:00)+ (2 — )H(O,O;:p)+<—m—d1> H(O,l;ao)—i—(—ﬁ%—
. d . d
2

1 .o _ H(ei(ao),er(oo)se ) 16 H(Cz( 0),c1(0); fB) 42 2 _=m%_ 1
1) HLen(ao)o) - Ky 27 (w—2>5+6(x—1>5 Gt
-1,1
bg A)
d%ag 3d1040+ dQch . 3d10¢g 7r2040 + 7r2oco 3 ocO 43d%o¢8+271d1 ozg . 7d1a8 +
32 32 (z—1) 16(z— 1) T8 (a— ) 8(:v 1) 13 g 216 216 36(m 2)
5a0 . d?ag + 61d1oc0 + T ag 16a0 + 2 d%ao . 109d1a8 T 2a3 + 26(18 +7‘(’ ag
9 (z—2) 8(z—1) " 72 (z— 1) 12(z— 1) T 9(x— 1) 27(x—1)2 ~ 216(z—1)2  36(z— 1)2 27(96—1)2
133a0+95d§ag_209 d1a0+ 4diad 2803 i 3diaf  6ldiod  w2ad 4 253af 10d1a0 4
144 36(z—2) 9 (2—2) 16(:1:—1) 36 (z—1) 8(z—1) ' 72 (x=1) 9(z— 2)2
2602 2d202 +3 43d10<0 4 2o 28103 +3 diag _ 247di0d m2a? i 5502
9 (x 2)2 9( D27 24 @—1)2 T 12(e—1)2 " 72 (@—1)2 " A(z— 1)3 144 (z—1)3 24(30 1)3 18(z—1)3
n? ao 295% 205d1ao 425d; ag 97d1 g 221ag ) 91d; ag 170
+ —— T 24 18(z—2) + 13 (z— 2) 8(3; 1) + 3 (z—1) + 12( 1) T 3(z—1) +
T4 diag _ 178 2d3a0  29dian  _ mlag 4+ 5aq__ 124 ap 4 28 diag +
9z—2)2  9@—2)2 " 9 (z—1)2 ~ 9(z—1)% 12 (z—1)2 18(:1: D2 @23 " @23 2 (a— 1)3
355d1aqg m2a0  409ap , 2d3 a0 865diog  mlag 66lag | mag 1039 g d1a0
T2a-1)3 T 12 (@=17  36(—1° T (a=1)7  72(e—1)7 12 @—DT T 3617 T 3 + +
diog o 4 13died 203  diod | 130} 4d1af 1703 53] 23d1a0 10%
Ta-1 -1 N~ 9 “3@=2 2-11T3@-1D 1012 9 (;v—l)2+ + 3ot
3d10¢g . 2304(2) _ 80% . 4d1ag + 19oc0 + dlag 250% _95&0_25d1a0_ 28a0 _d1a0+
2(z—1)  3(z—1) 3(@@—-2)2 3(z-1)2 "3 (-1)2 " (2-1)3 6 (z—1)3 6 3 3 (z—2) =z-—-1
90c0 40 4diag 26 16 _ 2d1ag 31 ag 4diag _  43ag 979 205d1
1 T3 w22 30-12 3 @12 @27 (@17 3 )3+(x DRI it s T +
34d1 8 109dy 1~ 116d; 112 7 dy 16 di
5@2 72 1201 3@ 1) 9@—22 T 9- 2)2 + 72(1 nz T (m 1)2 + w2 (172)3 +
20dy 31 32d; 2d _205dy 2 4+ 403 _r?_
72 (z—1)3  18(z—1)3 (z—2)% (m 2) T (z—1)2 (x71)4 72(x—1)° 12(x71)5 36(z—1)° 12
367 : _34d, 109d; 116d; _ 37dy _ 16d; _ _ 29dy 32d; 2d;
BG)H(O 0‘0)+( 3 = 2)+12(:1: 0T 027 @12  @=27 72 (a—1° T @=2)7 T @=1)7 T
205 d; 205d1 ) 24 31 80
T2(z—1)° +3:55+3 (;v 0 0@22 9@ " @2 T8E-18 T @2 T - 1)4 +
1672 7ﬂ-2 . 37 2 @ X d% a% d1a0 2048 dy 0‘0 13d2a0
@-2p7 12 @1 36(:1:— wt H(0 $)+< 8 + 8- 2@ +
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53d1 o  died  diod i 13d1 0 i 2d3a}  17diad i 23d2 040 _ 95d1a0 i 5d1 a2 4 3d2a
18 3(z—2) 2 (z— 1) 6(z—1) ' 9 (z—1)2  18(z—1)2 3 (z—2) 4(z )
23di0d  4diaf  2dia T 19d; o 4 dia? 25 diad 25d 2ap T 97d1 a0 lddiog _ dioo T
6 (@—1) 3(@@—2)2 3(z— 1)2 6(z— 1)2 2(2: 1)3 12(3: 13 6 6 3(z—2) 2(;;:71)
9 diag + 20d1 o 2d1040 _ 13diag _ 8d1 g 1a0 + 31ldiao Qd%OCO _ 43diag 205 d%
2(x—1) " 3(z-2)? ' 3 (z-1)2 3(z-1)2 (2—2)3 (z-1)3 ' 6(z—1)3 (z—1)*  6(z—1)* 72
385d1 10d, 2 7dy 16dy_ 2d3 19d, dy & 371dy
T 30— T8 D) " 3@-1)  3@-27 " 0@=12 T 9@-12 T @=2)F T 2@=1 ~ 12 (- 0P

2 2

2d 43d . 8m2d 1672 s . 2 af 8ad
o+ ) HOieo)+ (858 - 2%+ e = ) H@o)+ (3 4200 - 2+

3 (ioi(ﬁ)? — ey 12—0? - (j’fﬁz, + (;;;41%)3 +24af — 5249 + 0 8%) 1 Sao)s + (37084 32a0+ a:162
T 3 t e T e T s (x642)4 e 41)4 — gy + 139> (0,0;a0) +
(%_ 3 (xl 7 3(xi1)3 & 41)4 +3 (jil)f’ S e (:c 2) (x322)3 + (xfé)4)H(0 0; )+
(o s 13, 585 -

4d 4d 4d 19d 84, 54 32d 16 d 5d 594
) <xi?)°3 T i = Bl = Sk e LR e il e Al ey <Hl>4 -
2d 31d . . 2d 15d 11d 28d 5d
@17 6(x—f)5)H(O’ 1; 0‘0) +H(1;2) <3(§: 1)5 + (_ 2 (m 2 T 23— T 327 T 6 -T2
16 d 31d 3 29 8 5
@25 T 6-19 T =27 T 6a=11 ~ 2 (=2 T 2= =1t (x 37 T 12 (a—1°  3@—27° T i@-17

7 16 31 31 . 4d 64 4 .

21+ 2r ST ?) H(0; 0) + (_ G-I ~ @-2F T @-1r _4>H(0’0’a0) +
2d 32d 2d . 82 2 w2 32d 2d
(_ = f) e 1) Ll o 11)5 _2d1>H(07 L ao) = 30555 — 3es + ?) + ((:c—21)5 ~ oyt
aé 2(18 4 ag 304(2) 4043
4 o 2a 4o 8 a 16 o 4 64 . _32d 2d1

E=ia % <x—§>2 2 (z—2>04 + (s — 4=y ) H(0500)+ (— 2+ 24y

. 2 5 4 29 20 5 16 7 16
2 d1>H(17 0‘0)_@"‘@"' (=22 12(z—1)Z  3(z—2)3 + 4 (z—1)3 + (xz—2)2 " 2 (z—1)% + (x—2)5

R%N+Q>H@qu) @Wod%—w%%—m%+4ww+m¢% + 8

3(@—1)?
G + G — 1600 — Hage 4 fdisy — o, 4 g 250 4 i
(x{diy)H(l,O,ao) + (2(13%12) - 2(1$1§11) —3 (2358%12)2 + 6(:§d11)2 + (12d1) ; (ji1)3 - (;%1)4 -
ﬁ(il—di)S +3 (5—2) - % - (gﬁ 77 T 12 (ig 2T 3(332)3 ~ie-17 T 1)4 - (;Bi62)5 + 6(;’—11)5 -
%) H(1, 0'$)+( f 3 (z 41) d% 2d2% + 32(;@%0 +6diag+ Scf (11% - (idé?)i + (ﬁj)gs -

2 2d200 | 2d? o 2d2a 2d? o 25d 2 d? 2d? .
8djon— 7+ G iqye — (:1311)03+(a: it 61+2(a; T~ 3= 1)2+(:p 1) =iy )H(l,l,a0)+
diod da da ol af  13diad da 5a dia?
H(Cl(ao)?$)< : 5 13 (1 2) 20— 2)+8(1 N~ 2 (g;o 1)*70* 1% t—3 (; 2)+3($ 2) 2(;—01)+

29 o3 4dra 14 2d1a 170 53a 23d1a 3dy o 5a2 3d1a?
-1 t 8- 2()) BERC: 0)2 5= 1()) B 01)2 +s BT 2(3 I T R ey
61ad 4di0? 1003 2d;a} 430 2d1 aO dio 250 9503
12(z—1) 3 (2— 2)2 +3 3(z— 2) T3 (a— 1)2 + 12(z— 1)2 + (z—2)3 (z 2)3 +3 2 (z— 1) T 12(z—1)3 0 12
25d1 ag  _dioyg 25a di ag + 103 + 4d1 o + 10cqg + 2diag  _ _ T3aq _ 4diovg 4
6 2(x—2) ~ 6(x—2)  2(z—1) " 12(z—1) " 3 (x—2)2 " 3(x—2)2 " 3 (z—1)2 12(z 1) (:v 2)3

é% ﬁ%ﬁ-%%+?ﬁ—$%+$ﬁ—£ﬁyﬁm+m“ P R BT b
4 o 403 8a3 4 aof 16a 6a2 8a2 402 8 o? 202

T8 e g g T ey et — oy~ e (%233 + e 1208 -

4 4 8 4 16 4 32 4 16 10 64
=2 oIt (m_aé)ﬂ ooz (x_oé(is @ C¥0)3 it o 160t 55— 217 32 +

1 5 644 3 25 ) d1 of diad
Tt P T e Gyt T et e )H(O ap) + ( +aa—y T
dlag . 8 dlozg . 2d1o¢8 . 2d1a0 4 d1a0 2d1oz 3d10¢0 3d1a% 4dq Oco 2d1ag

Fa—1) 3 7=2 ~ -1 T3m=2)2 T 3a=1) T 6d af+ St T T @22 T @02
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4d d
g S —8diag - 2 30 — T G e s — Rt et et
25d 8d 5d 32d 16 d 5d 32d 2 d 31d .

6 tao a1 3ozt ( 17+ =25 T8E-1F ~ @_2f " =17 e(a;—f)f:)H(L ap) +
8 H(0,0;c0) + 4d1 H(0,1;a0) 4 4ds H (1,0;000) + 2d3 H (1,1;00) 4oB34d 8 109 1
(z—1)° (z—1)° (z—1)° (z—1)° 3(z—2) z—2  12(z—1) 3 (z— 1)

116d 112 37 d 2 16 d 24 29d 31 32 d
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Fe? T et T mEs T st T et~ ey T agens T s ) H(0;a0) +

15d 5d 5d 15d 205d 205d; 4 1 13
(8(%11) B T e t et t e T m st e T i ey t s

18 (5—1)3 o (z—91)4 + 3(;1)5 ~ 9 (?01)5 o %2 - 155>H(0 ) + (dlﬁag o 6(?%)2 o lgdllz% -

1211(;%%1) + 125((ila§) - 127(11(1{))3 + 23d1a0 + 2?:(1: Oi% o (dwm)2 + 2(d1a0)3 - 61(3;;d1?)0 o S?gl o 127(xcﬁ1) +
12<f1 7 ~ Gt a1 )H(l;o‘o” (5~ e ) HE o)+ (‘dl% i 7 g+
% + 13d1% o 2?;6%) + 3(40[0 T 92(117?)32 B 185281)2 B 29158 a 23?120% + 3(1—2) + i((:l;, Oio) B 1;(?31) -
32<ilff>2 + Tt + oty — e + 0+ B oy 2?%3(1) + 2<3ca°1> + 5 et
ﬁﬁﬁ%z—ﬂ oi(; (d1a)3_|_( 6ao)3+? dlo)co (ila{))4_73éxo 205 d1+( a 4a0 - é ai))2+

1603 | 6a2 4a?

4 4 4
3 Tl @ip (x B — 1204 — % Cm) e af)s + (%1(34 +16a0— 225 + 522 +

+
(z
d d 8 diad 2d1ad | 2d1ad
3 (x2—1>3_<w§1)4_3(m251)5_%5) H(O'ao) (— 2t 5ot e 2haty Mok 6103+

3diod  2d1 of diad 2d1 ag | 2diag 2diag | 2 diag  25dy 3dy
=1 @ T T8ha0 - Tt A g o -

GO T eyt t
3(xd11) o 2(9::%11)4 o 6(2:155:111)5)H(1; ap)+ % 38 1(Z«d—ll) B 2(z1—1) B 3(3582)2 13 (5;61 1)2 18(@31)2 +
I EamV LT N ey Bt eyl ey Bt 8 eyl v +%) H(e1(ao); z) + (* Tt
T T 3P T DT~ 3 (331)5>H(0’ 0; a0) + (% + 2~ e~ s Tt T
T ) H0,0:0) + (= oty + 5y + 5y v T~ s df) 25d1>H(0a 1;a0) +
10 (= 5+ (M_ G- 1)2 MR e iy e i s e R

. 1 .
TET? 3G e T et T e @>H(O,a0) + (4_ (93—1)5) H(0,0; ap) +

~ 9] —



(201 = 225 ) H(O, 15 00) + 50 + % ) + (2 —2 - ﬁ_FQ)H(O- 00) H (0, 1;x) +
a% ag 2a(3) 2ag 804% 3a8 2 a% 6 2 040 20

(‘71)Jr s Wl oy -l ey s Bl oy -l 1)3+ af+ ( 1)2 ( Sy

G-n7 — Sao+ (4 - ﬁ)H(O; ag) + (2 dy — (;ﬁi)f)) H(l;a0) = 355 + 327 + (z 3@-22 T

1 8 2 7 25 . 2 d 2d
5 @-12  3@-2° T 3@-17 T2@—n1 T 6(%1)5)H(07 c1(ao); o)+ (— o1 T (;;;71) % 11)3 +

d 25d 4 5 8 1 8 5
1)t a1 T 7=2 T (=D 3(55 2 T 3T I SET T T~ s T
ﬁ)H(l 0;z) + (% —2d1 — ooy 1) Q)H(O ao)H(l, La)+ (24 - @17 T 3(93%11)3 -
2 (w L + (335(%)5 + (4 - (1:11)5) H(O; Oéo) + (2d1 ) H 1; aO x42 + 42(955—1) +

8 1 8 5 3 5 2
5 @—27  3@-17  3@—27 T 3@-1% T 3@-D7 6(x 1 - ?) (1, e1(a0); ) + ((171)5 -

4 4
2)H(0;ao)H(2,1;w)+(%—&%—G%ﬂ )2+8ao+9% W+W—18a3—iff+

6 6 4H (0;a0) 2d1 H(1;a0) 9 1 1 9
oty ~ Gty + i+ a0+ o + G- v, ) e e R e N
2 2a3 8ad 302 2 o?
2(z2—51)5 _%) H(Cl(%) c1(ao); )+< 3 (x 0 + % + % - 3(90?01)2 - g+ (x—%? -

o? a
e A e A ) Bl o o R ) Bk o o B
T~ o+ 2) Hiea( ao), e1(a0)i ) = 8H(0,0,050) + (2= 2555 ) H(0,0,61(a0); )
)

(- &y +2di+ g2 —2) H(0,1,0,2) + (W 2 di 2 +2) HO, 1 erfao)ia
(6— ﬁ) H(0,c1(ap), c1(ag); x) + ( —2) H(0,c2(), c1(ao); z) + (ﬁ -
4) H(1,0,0:2) + (245 — 2 — 2) (1 0,e1(a0);i@) + = s +2 d + Gy +
2V H(1,1,0;0) + (G — 2 di — 25 — 2) H(L 1L er(ao)io) + ( — 2 — oy +
6) H(1,c1(a0), e1(00);2) + ( s 2) (2,0,c1(a0); @) + (2 - oy ) H(2,1,0:) +
(25 —2) H Lei(ao)s o) + (2 i) H2,e2(a0), e1(ag); o) — 2AHerteoda(eoe) 4

1,c1(a

x—1
6 H(c1(ao),c1(apn),c1(ao);x) 2 H(ci(ao),ca(ao),c1(ao);x) + 2 3 n2 272

71'2
1) (-1 22 7 8D 3o 37 T 9@-12 T

272 T2 3 2 2572 3¢3 w2 1n 2 2 2572
3@—2)3  36(z—1)%  4z-1)F  36(z—1)° 4 (a—1)5 4G — 2z n)5 + 27T In2 + =5,

—1,-1) _

( ) 3 37d1a0 37d% ag 37d1a8 w2 a5 37a w2 ag 37a0
b 432d1 0t 108 +432(x 1)2_108(3c—1) 72(x— 1)2+108(x 1)2+ ST
715d2af 104 diad i 115d30d  19d1 o3  w2ad 1 3703 107d3ad n 73d102 4 2o

864 27 864(z—1)  b5d(z—1) 14d(z— 1) 216 (z—1) 864(x 1)Z T 108 (x—1)2 144( )

18502 4 493d30d  305diaf  7r%0d i 727af 137203 +949%_3515 d2ag L 8965d1an |
216 (z—1)2 ' 864(z—1)3 108 (z—1)3 144(z—1)3 ' 216 (z—1)3 144 216 132 216
25diag 500 265d3ao 4 34ldiag | mPag _ 107ag a0 185diag wlag |
9 (z—2) 9(z—2) 108 (z—1) ' 54(z—1) 18 (z—1) ~ 54(z—1) 108 (z—1)2  108(z—1)2 36 (z— 1)2

187an 113d3ap Tddiog | 4 _2ag_ 2911d3o0  7523d1ag  _ 1372ag i
54(z— 1)2 108 (m D3~ 27(z—1)3 18(27 1)3 54(z— 1)3 432( g 216(2: DT T 72 (z—1)%
23690y 237r o 1394a0 Tdiad | Tdiod  Tad 7% 109d1a0 13d1a 7af
Bi(a—1)7 T +( T i8Eoi)Z " oE-nz T o T 36 @=1) ~ 8@=1)

29d; o I 35% 4 67d1a0’ _ _85af _127a§  305d; ag +3 8o 38d1a0 + 40 ag +3 4d; oo
36 (z—1)2 " 18(@—1)2 " 36(z—1)3  18(z—1)3 18 18 3(z—2)  9(z—1) " 9(z—1) (:c 1)

26  _ _2diog 28 217d1ag 298 40409 2035d2 _ 5615 dy _ _38dy
9 (@12 9(z-1)° 79 (@—1° " 18@-1T 9 (@—1)F T + I3 216 3(2-2) 3(:(: 5t

63d7  8d, w2 37 4 T6dy 152 1943 L BTd i
16(z—1) 24(z—1) 8 (z—1) 4(z—1) 9(z—2)2 9 (z—2)2 54(z— 1)2 108 (z— )2 36( 1)2

49  19d} 3134y Loom® 949 63d3 257d; o218
108(z—1)2  54(z—1)3  108(z—1)3 ' 36 (m D3 T 108(z—1)3 " 16 (z—1)F  8(z—1)% 8 (m—1)4 1(z—1)%
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2035d3 8705d 25 3965 25w 2 | 940 . 7 72 3 7d1a

132 (o—17 — 216(%{) 72 (g:7r Tt 54(:;: 05 712 57 JH(0;a0) +  — 5541 A+
Tdiad 7 diad 4 109d fad 127d1 a? 4 13diad  Tdiad  29d3ad +3 35d1a0 4 67d

36(z—1)2  18(z—1)2 72(xz—1) 36 (z—1) T72(z—1)2 6 (z—1)2 ' 72(z— )
85diad  305d3a0 , 202d 4d 19diao | 20d 2d3 ag 13d ag 14d

36 (a:—10)3 o 361 + lao + (é Oé(; 9(z—1) +3 (azlalo) +9(a:1—1)2 ) @;ﬁ“ﬁ T 9(z—1)3 +3 9 (z 1Oé())3 +
217d3a0  149d; g +515cl I 695dy  _dady 13947 73d; 4} | _3ldy 59 di i

36(z—1)% 9 (z— 1)4 72 36 3 (z—2) ' 72(z— 1) 36 (z—1) 72(z—1)2 " 36(z—1)2  T2(z— 1)3
29d 217d2 149d . 1 o 403 2a2 10 o3 1402 26 o?

(-1 ~ 36 (a=D7 T 8(a— 11)4)H(1 ap) + (43(95 2 =3 T3e=1) 3( 1)z T (x st 3~
16 8 16 52 92 205 d 6 15d 10d

-1 T 3@-12 ~ 3@ a%B + i — e+ B - 4 s P+ A sy o e
26 10d 15d 205 d 520 310

T ~ 0 ~ 5 TP t 2 — ot T (e 11) ~ 51y )H(O 0; a0) + (—
15d 10d 10d 15d 205d 205d 2 32

31 T 9 1)2Jr (111) - (x 1)4_18(9011)5_ 1+7_ﬁ_3(z Nz (9071)'2#L

10 + + +or? 4 310 H(O 0; ) 2d1 ad + 2d; o + 13d1 a? +

9 (z—1)3 (1‘ 1) 3(:(: 1)5 9 (x 1)5 m 2 X 3(@—1)2

diog 5d1a3 7diad  46d 8 d 4d 8d 26d 205d3 155 d 8d

3a—1) 3 ( T o) R BT T A e AT 1a)o +—3 o Ta—at
15d? oy 16d; 5d? 13dy 5d? 5 dy 15d? 18 dy 205d1

4 (z—l) 3(xz—2)2 9 (z—1)2 + 9(z—1)2  9(z—1)3  9(z—1)3 + 4(z—1)1 7 (z—1)% + 36(x—1)%
260d . 212d 2 2d 8d 5d 16 d 2d 16d 10d

5 (x—11)5)H(07 15 a0)+ (3(:,:—11)5Jr 3 1+<_71+ 1 T332 " 3G-12 3 1)3+3(x s

3d 25 d 25d .
R i S B e Al i A o) (x—81)4)H(0’ ap)+ ( @-1p 1)o +8d1+
2
i —8) H (0,05 a0)+ (— s +4d + 2455 —4dy ) H(0,1300)— 25— 57 ) H(0, 150)+

24 2 2d10d | 2 diad | 13dia? dia? 5d
(——(;_11)5+7r2d1+—(;_1)5—w2)H(o,2;x)+(— 70+ 55 1“0+3(§;‘°1) 3 1‘”32+

37([;?13)3 — 0G0 — JUA + S — st 3T T 5 T ity — 3t + sl
3(3;6111)4) H(1,0; a0)+ (4i11 = 1)2+9(iﬁ)3_4(zd11)4+362?5d2) ?fdé)_z;(ig)*‘ s+
181(i5_di)2 - 9&83)3 - 182(3—%)3 + 4(17_%)4 + 34(7;;2_0[11)5 - 368(1%) — B+ (ac B) 3(591) - 9(;)_62)2 -
weonr + 9(1562) - 18(3x551) ~ Ty '(5121)5 ~ =+ 155) (1,0;2) + (—
ld2 a3+ (x 1)2 + 13d = + ((i;%n 65((9102 12)2 + GZ;Z%—OI%P - 230@ = - 34(1%510) + 32((i1f10)2 S?d a(;?a +
% T 356d2 + 6(ch21) 6 (fQ 2+ 6(md21) 3(3%4) H(L,1;00) +H(0, e1(ao); UC)(— Gl 4
% oDy 7 + 3+ i dlag + 3(80{0 0T 94(?7?)(3)2 - 9(;4f§)2 - 329a8 - 23d61a% - 3(2a(2) 5y T
g?; 01(23 - 3?2a1) - 34(d1a nz T (17%)2 + (il ?)03 - 3(2355)3 +120f + 24pe0 — Jog — ilaf +IE+
3<8a°>2 562~ st - éd“f)% S (s — (et — 32 00+ (72 — 20 8% rt

8 al 3203 1202 8 a 8 a S
ie T3 Tt 1)”( by~ 2403~ 259 + o — o+ 34+32a0+d R
8 32 8 14 50 . of
T T T S T A T S G T eI 3 1)5) H(0; o) + <—d1040Jr 1t

16d; o 4d1a0 4dy o 6d1a0 4d10 | 2 diod Adiag | 4dy ag  4Adiag
3 g — 12 diod+ ~ =2 T oy T16dico— T+ e - s

ddy aq | 8d1 4d, 16d; _3(2d1)2+ (Gdl 44 7dy 25d,; )H(l;ao)Jr

(z—1)4 T z—1 3 (x—2)2 3(z—2)3  3(x—1)3 ~ (z—1)%T  3(z—1)5
4d?

(W 16)H(0,0;a0)—|—(ﬁ—8d1) (Olao)—i—(( N 8d1) (1,0;a0)+(ﬁ_

2 . 32d 70 20d, 28d 23d 131
4d1) H(, L ao)+ 505 — 559 561+ 6(35 1) 9(%5)2 +3 (272)2 ~5(a—1)2 T 18- 02 +

28 d 56 40d 241 31d 205d 2 155
5(2=2)5 ~ 925 9 (a—] Ok + a1 T (- Tt (;r 1) ~ @1 = o T T 6 “+
2 4 4 4

35 . d2 O‘o d1a0 dfoa% dq ao e g ™ O‘o ay 43cl2 0‘0
6 ) +H(Cl(a0)7‘”>( 6 4 " T6(e-T) T A= T e T 2@ T2 108 T
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193d1a8 d%ag 25d1a% 71'2&0 + 16040 4d2a0 + 127d1a8 7r2o¢% 9504% +
108 11 (m 1)~ 18(x—1) 6 (z—1) " 9(z—1) 27 (z—1)2 108(:1: 1)2 + 18 (z—1)2 = 54(z—1)2
22 o} 107% 95d2cx0 163 diad  13diod 1302 3d3a? 311d1od 2ol 281
9 + 24 18(:1:72) 3 (z 2) 8(:p 1) ) (x— 1) + 4(z— 1) T 36 (z—1) +
4diod 295d1a0 _ m2ad T 8902 dio n 115d; o n 2ol 35af  w2ad T
9z—1)2 ~ 72 (e—1)Z ~ 6(z— 1)2 12 (z—1)2 2(;3 1)3 24 (z— 1)3 12(;c D3~ 4 (a— 1)3 2
3053 205d3 ag 125d1a0 17diaq __ 10 ag diag 251d) ag 20 111500 _ 38 diayg
36 36 T +:’)(m 2)* +4(m 1) 18( —-1)  6(z— )+36(z 1) 9(z— )7L
760 4diag + 32d1ag + g m?ag  _ 5llag + d? a0 3ldjeg w2 4+ _95ag  _
Q(x 2)2 9 (x 1)2 3(xz—1)2 6 (z—1)2 18(z—1)2 (z—1)3 3(xz—1)3 6 (z—1)3 4(z—1)3
4d3 oo 4 A09d1 0 m2ap  188ag +27r2ao 374 g +2035d1 _ 5615d; di aé diod L
—1I T 12@—1D)T T 6 (z—1)T 3@—1)7 3 9 432 216 T20@—1) " z—1
4 26 dlao 2d1a0 160 8dy o] 34} 58040 23d1a0 403 3diod | 4l1aj
 — + 51 90— 1)2 to et 9t 5@-2 21 T3a-D0 "
8d1 ao _ 13040 _ 2Cll 0‘% 11a0 _ 59040 50 d10¢0 + 80{0 + 2d1a0 _ _80ap _ _16ag _ _8diag 4
3(z—1)2  (z—1)2 (z—1)3 T (z—-1)3 3 z— 1 3 (z—1) 3(z—2)2 3(z—1)2
68 ag 4diog 24 a9 _ 8diayg 42 ag 146010 205 d1 o 15dy 2 32
512 T =17  @=01%  @=DT T (a=1) + st eyt t+ 3@—2)?
10dy 26 10d; 10 15dy 205 d1 _ 520 _ 310 .
9 (e-12 T 912 Aa—1)P 9 (a1 31 (x T Tt ~ oren — 5 > H(0; ap) +
diag  diag  d? of diag 13d1 ad 29d1a0 d2ad  8dy of  4d2ad 17d10 | 23d2a2
4 2 7 A4(z-1) + 2(z—1) + + oo " 3(z— 1) T 9(z—1)2 +3 (xz—1)2 %
59diod  2dy of  3diad 41d102 4d2a 13dy 02 d2a? 11dy 02 25d2ag 73d1a0
6 3a—2) 20— T 6 @ )+3(I 2~ 21y~ et e DL + +
4d1 OlQ +d 1%  40diog 8 diag 4d? 190 + 34di1ag 4 2d? 1%  12d; ag 4d? 10 +21d10¢0 4 205d2
z—1  3(z—1) (a: 227 3(z—1)2 T3 (-2 (=13 (z—1)3 (-3 (z—1)4
155d1 8d1 15 d? 16d; 5 d3 13d;  _5d3  5d; 15d2 18 d1
9 R o )Jr T 3m=2)2 ~ 0@=1)2 T 8-1)2 ~ 8@=1% ~ 8a—1° T a@=117 ~ (a=1)7
205d7  260d, . 4% 16 o 160) 6403 240} | 160  8ad
36(z— 1) 5ty JHLa0)+ (- Hag+ o — g — 30— 1 Jr(35—1)2 @ T
16a0 _ _16ag 16 ag 16 _ 12 8 100
48 of + @17 T em1)p ~ ot 040t i 3 12 — s t T I 07 +
100 2d1 a% . 32d1a0 8d1a0 . 8 d1a0 12d1a0 8 dloco .
)H(O 0; ap) + (2d1a0 e + 3E-1)2 + 24d103 — 1 T Gone
4d1a0 _ 8 dlao _ Sdlao 8d1 ap 8d1a0 50d1 6 dl _ 4d1 _ 4d1 6 d1
I L S R S o ) R e
50d, . 4 2diaf 32d1a3 8d1 o}  8dia} o 12dy of | 8diod
3(a— 1) )H(071’O‘0)+(2d1 @0~ 31 T T 3oz T 24y -t oy
4d; Oé 8d1a0 8d1 ag 8diag  8di g 50d1 6d1 4dy dq 6d1
—nt _32e0 TSR - LI b ey~ eyt s T T g "ww—lw'+<x—1%‘+
50 di d1 O‘o . 16d20c0 4d1 ozo . 4d1a0 d%a% 4d%o¢(2) .
3(30—1)5) (1,0;a0) + (dlo‘o 71 + = 3(93 1) +12d{of — 2250 +
2d? o2 4d1a0 4d? og 4d1a0 4d} ap | 25d7 2d? 2d2 3d?
el — 16diao+ 3 _cEn2+( T~ G+ 2 e~ T oo s e
2

25 d2 . 63d3 85d 37 76d 152

3—1)7 )H(LLO‘O) ( )+3 (ac 2)+16(x 1)~ 2(e-1) ~ 8=1) ~ Aa=T) T 5z=2)2 ~ 9 (2-2)2
1943 317d 49 19 d} 313d 2 949

=12 T 108 (w12 T 36(%1)2 + 10812 ~ 5ia— 15 ~ T08(a—1)7 T 36 (2=1)7 T T08(z=1)° T
63d7  257d;  « L2138 2035d3 8705d; _ _ _ 25m® | 3065 _

16 (ac 0 = 8@-17 ~ 8D T 1@-17 T 132 -1 ~ 26(-1° ~ 72 (@=1)% T 5i(a-1)°

25 940 2m2d 4r2d 272 d 4d? 2d? 4 d? d? 25d2
50+ 90+ (— Tt + s + 2+ (25— 2+ sk — Gy + iy —

r— 1
Sd 9d 16d 8d 16d 14 d 2d 50d 25d 4 3
1+1+<Ufu%fa3ﬁu$ﬁww+<5_ﬁhﬁrﬂﬁ+
8 5 25 125 . 16d 8
3 @22 3(z 3 3 (m %~ @-Df  3@-1p T) H(0; ao) + (‘ -1y T8+ oqys +

. 44d . 2 2 .
8) H(0707a0)+< ( ) +4d2 ( 1) +4d1) (071 ao)_3(?27—1)5_%)H(171a$)+<_

2 4 2 ) 4 d3 3 205d} 46d
a1 T oo + %) H(1,2;2)+ (_ ﬁ + (m—11)2 5@—1)° T A@=1)7 ~ 36 (e=15 T 3@-2) T

3d 52d 185d 28d 29 d 27d 835d 205 8dy | 4d
Ta-1) "9 (@-92  T8(e-1)2 T 0(e—2)5 T T8(e=1)3 ~ T(e=1)7 T 36(e-1)5 T 36 T ( s Rl e

8d 2d 50 d 16 10 32 4 32 20 6
S—1F T 1) ~ 3a=1)F T 3=2 ~ 2-1 ~ 322 T 3a-12 T 30-2° ~ 3 -1 ~ (=17
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)2 3= T e T 3 =) T a2 a-1 3 (a-2)2
2d 16d 10 d 3d 25d 25d . .
3a-17 T 3(6=2)% ~ 3@=1)8 ~ @-17 ~ 3 (e-1)7 T 1) H(1;a0) + ((;p 5 16>H(0’0’ ap) +

(s — 81 ) HO, 1:00) + (25 —8 b ) H(1L, 0:00) + (525 4d2) H(1,1;00) —

70 56 13 56 355 10 155
35— T 3@=1) T 9 @=22 T @12 " 8a-27 T 18 (x=1)® T 3@-1)F ~ 6G=1)% T § (a1 T 6 -

%) H(l,c1(); ) + (% - 27T2>H(2 0;z) + ((f*fl2 — (1x6d§)2 -3 (idjl)z + 3(51‘21)3 —
(5:111) _74'2(;5151) 3(;]5 2)2Jr (x 773 (m 2)3+(x 1)3+ (x 1)4+ ( ) %)15[(0;040%L
(8~ e ) H0.0:000) + (4d) — 2452 ) H(0, 1:00) — 525 +—>H(2,1;x)+ (£ -
)~ G +21°) B2 2i0) ¢ (3dif“° — iy + gty - 5t - el el ed,
e L

131«10 25d1a0+10 a0+3d1a0 229aq 20 ag 4dy o 100a02+ 6d1 o 103ag 12 d1a0+

4d2 2d? 4 d? d? 25d2
%Jr%) H(O;ao)+( Mt 8y _ 5dy _ _16d)

6(z—1) 3(z— 2) T (-2 3 (z—1)

(m 13 3(z—1)3 (z—1)%

3§§3"f;4 16500, 2050 (298 o+ B0 Eo, 3908l et ek 4m2ad+
i4ff_(§4c82+é4 ?513_(54(1134 —96 a0+—_(x 41) P )3+(z 0 4+(I501)5+50)H(0;a0)+
12d1a0 4dy o 18d102 | 12d; o2  6di02

(30 — 2258 — 16d10f + 2098 — 154 4 364,03 — 000 4 ey SIeG g +

12;11_1% gd1lc§o + 1(2;?1;!30 _ %g%d—llc)yg +25d, _|_M _ (962—di)2 -1 2cl1)3 + (9 d1)4 + (25d1) )H(l; ) —

16 H(0,0;00)  8d1H(0,L;0)  8d1 H(1,0;a0)  4d7 H(1,L;a0) 20 445 31, 40
(z—1)° (z—1) (z— 1)5 (z—1)° x—2 4 (z—-1) 4(x—1) 3(z—2)2
5d3 55 5di 45d; 205 dy 2 B

T2 t e T 3~ T eTE T -1 T T T 17 5 7T @Iy

725 _ dlao dlao 4 13d1 0‘0 d1a0 3a0 4dy ag _

12 ) H(er(aw), crao); )+ ( T TTI@D 2(10 1) +3+ 21 To 1t oE1)2
2508 61 o 23diaZ | 3diod 3la2 4d103 71a di o2 1503 131 o3

18(z—1)2~ 18 = 6 2 (z—1)  4(xz—1) 3 (z— )2 + 12(z— 1)2 + (z—1)3 ~ 4(z—1)3 t— T

25d1 o d1040 + 13 Oc() + 4dy g 35a9 2d1 o + 120 + 4di a9 29ap 1699 205 dy +
3 (m )2 3 (w N2 (z— 1)3 (m—l)3 (z—1)*  2(z—-1)4 6 36

20k 8 8 32 12 8 4
(%— ag—w“w T “0)2+ 5 “0—(36 °§)2+(x°‘f)3—24ag 80‘0+(8a0) — o+

( )4 +320{0—7+$ 1+3(§22)2+3( ) 3(322)3"‘( )3"‘( ) %70) (0,0[0)+

dloz 16d1 as 4dyad 4dyad 6d; a2 4d; a2 2 dia?
(— dyof + 4% 4 o Adiog | hae g9 dlao 4 Sheg _ Adiag 0+ 16dy00 —

3(z—1)2 z—1 (z—1)2 (z—1)3
oo+ ?dl 033 éd_l?)% ?fch 1053 B S R 3(1«66%)2 + (id_11)2 3(};;6_615)3 + (xZ_di)s +
4d , 32d 35d, 73 284, 56 28d 323
@=1) >H(1 0‘0)_3@ S RENC (:p e REvCayh 12(90 1)+9 =22 0= T 912 36 (=12
d d .
9(28 1)3+ 9(z— 2)3+(x 1) 4(:0 1)3+( s 1)4 2 (z— 1)4+73265> H{(ca2(ao), c1(ao); $)+<m+%—
8 100 . 100 12 12
T 3P T et T 3T ) (0,0,0; a0)+ ( Bt P T eyt

100 ) (0,0,0;z) + (%— Ady —3(4d1)3+(6d1)4+ i +50d1) (0,0,1; 0) +

iy 317 3(—1) : )
403 4« 16¢y

(- 2 o 1)52+4d1+( s —12) H(0;a0) H(0,0,1;2)+ (= 2 +af+ 224 — 2o, — 1000

6a 4« [ « a «

Sob %y — 2 1203+ A0 - e e —(;‘ 0, —16a0+((x_1)5—8) H(0; 0) +

((:c4di) 4d1) H(1;00) + % — 55T T 32 3 (x Rl ey (a:—41)4 +
L) H(0,0,c1(00);2) + (80 — gy — iy 4 (00 4 B0dL 4 500 ) H(0,1,0;a0) +

3(z—1)
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8d,  5d __16d, 2d, 16d, 10d, 34 95d, | 25d; 8 16
( )2+ 3 @12 T30—2° 3@-1° @-1F 3a-15 1" 3 72322

z—2 -1 3( o o
3 ) 3d? 2d? 2d?
3@12 3(1«72)3 + o= 1) )H(O’ 1,0;2) + < o=1 ~ 3= ~ 3 (=1 T @=if T 3-1p T
2
253d1)H(0,1,1;a0)+(( 1)5 4d2 ( 8d1)5+( )5—|—4>H(0;a0) H(O,l,l;aj)—l—( %_'_
5d 16d 2d 16d 10 d 3d 25d, _ 25d 8d
eI T3 o2 30 11) 328 T3P T e T3 e-p 3 T (_ oty +8 dit s —
8)H(0; OZO) + ( (;E 1)5 +4 d2 4(364*db5 _4d1> H(l; aO) + % - 3(301,62)2 - (x8,1)2 + (;,62)3 -
ﬁ) H(0,1, ¢1(a0); ) + (%—4 dl—ﬁﬂ)mo- o) H(0,2,1;2)+ (22 —3af -

120¢0 4o¢3 18a0 12a0 6 O‘o

2 12« 12 o 12« 129
P Gt T16 00+ T3 — oy ey 3000 — T Gt~ o T o P48 a0t

. 4d 20 11 40 8 40
(7@_1)5—24)11(070‘0) (7( 11)5—12d1) (1 00)+755 =2 2(z— 1)_ 3(z— 2)2_3(95 1)2+3 (z—2)3

4 4o 1603
oo~ T 3 (;r s+ 25) H(0, e1(e), e1(ao); )+ < o +od+ 55— 1L R
6 2
i ey 1)3“20‘0+ T | e ‘(ﬁ—ﬁ34_16“0+(8_ﬁ)1{ (05.00)+
4d . 13 32 5 32 3 25
(4 di — (z—i)5>H(170‘0) - x—z +3 (z—1) + 3(z—2)2 + 3(x— 1) T 3(z—2)3 + (z—1)3 + 2(z—1)4 +

2 (1231)5 - %)H(()?CQ(O‘O)aCl(O‘O);x) + (igi - (z4di)2 + (33 1)3 - (3 d11)4 + (50d1) - 71762 +
10 32 4 32 20 6 _ 4d3
2171 3@-27 3(33 02 "3 @27 T 3@-17 T @17 (m 1)5 - ?)H(l 0,0; )+ ((m_f)5 -

4d 2d 4 d 25d
S 4d1+( o )H(o ao) H(1,0,1;:2)+ <f11_( 2 gty — L 1)4+3(j_11)5+<_
4d?

( 8dl)k’) T 1)5 +8) H(0; ap) + ( @ T (x 1)5 +4 dl) (Liao) =35~ s 5 @o? —
5 25 125 . 4d? 2 d? 442
e T T T T T ST T) H(1,0,c1(a0); ) + (— o o DA N i b A

d? _25d2 | 8 d1 9dy_ 16d; 8d; 16d; 14d;y 2 dy 50d; 25 dy
oD 31 Ta=2 " a1 322 T3 (-1 T 3@=2% 318  @e=DF 3a-1p T 3 T
12d?

4 .
ot ans 1>‘3<x—2)2+ T A )3+<—5>4+3<z251>5+@) H(1,1,0;z)+ ((x—f)s_

2 124 4d2 2d? 4 d? d?
4d3 — {24 — 8d) + +4)H(o ao) H(1,1,1;2) + ( A 2 et et
25d . M 9d1 16d1 . 8dq o 16d1 14 dq 2dq 50d, o 25dq _
T -1 T a1 T 5 @-27 7 3@-17 " 3@-2° T 317 T @-17 T 3 (@-1p + (

A 48 dy+ +8>H(0-a0)+(—m+4d% G+ ddy ) H(1300) — 745

(z-1)5
25— 12) H(1L,1,e1(00);2) + (s -

3 8 5
-1 T3 @27 3($ 33 3 (ac %~ @=Df  3@-1p 6 71

2 . . 12d 6 d 4d 3d 25 d 8d
($—1)5 - 6) H(0,0[O)H(l 2 1 IL') (_ _1 + ( — 1)2 - (.Z‘ i)3 + (x_i)4 - (l’ 1)1 + <( 1)5 +

*@—81)5‘24) H(O?O‘O)JF(( 1>5+<4dl> 12d1) (Lao)+ 32— anin ~ 5o T aeene T

G2~ BT ot sy 7) H(1, c1(ao), er(an); ) + ((3: by =4 di— s +
1000 HC. 01101+ (35— el i (3 ) Hie) s
(4d1 - %) H(1;a0) = 3% + 2(93 13 (522)2 + 3(3311)2 —3 (;r LR 51)3 + (;71)4 +
T — %)H(z,o,cl(ao);x) + (— Pt s T e T S T eyt s
p (;13:5 0 3(:0322) - 3( : e T 3(353_22)3 - (:17—51)3 - 2(:0171) — 3 (:0—1)5 + E>H(2a 1,0;z) +

(Gitss — 4 di + 255 = 2) HO: 00 H(2, 1, 1) + (54 — 100, — o8 o4y,

s+ (8- iy ) H(0s0)+ (41— 25 ) H(100) — 25+ 5825 + 52 + 555077 —

- 96 —



3 (:332)3 + (151)3 + 2(:rljl)4 + (a:251)5 - %>H(2’ 1 er(ao);z) + (_ % tddit ﬁ B
S)H(O' a9)H(2,2,1; IL‘)—I—( 8 dl 7T (16d1) ‘1‘3(5%11)2 _3(19?76121)3 + (Ig,di)4 +<(x§1)5 _8) H(0; a0)+

((z 1% _4d1) H(1;00) + 3% — z(zlin —3 (532)2 - (x11)2 +3 (322) G 51) - 2(x1j1)4 -
22+ B H(, ea(a0), 1 (ao)s o) + (iij— e L S (555)2 +
i~ 20— 32+ S g 82 0‘0+85(0’10>m 0 %’aO) “artaponet
3 (1’4—1)3 - G 61)4 - 3(a;501)a - 5??) H(c1(ao),0,c1(ao);z) + ( 7% + 70+ = = ao - g,(isiaf) -

2802 1402 4+ 2Bag __2ag

11203 42 o2 28 28 24 H(0;0)
3T T o 1>3+84 G+ 2~ oot e~ Gyt — 1200~ T —

d Q
%&O)JF%— ST 5T T 1)4 + (;;751)5 +@) H(c1(ao), e1(ao), e1(ao); z) +

3ad 3 af 603 3 3,9 o? 6 6 6
(2(1 T 2 a1t o T8t o (:1: 1)2 + ( s 180‘0 g o Bl P B
8H(0:a0) |, Adi H(Liao) 9 25
g T a0+ o + oY — s T e T G T TeeDT 2Ty
4 3 3 2 2 2
) H(cr(ao), c2(a0), e1(ao); >+(—ﬂ+aé+%—%—@—%+%—%+

2 4 4 4 « 1 16 4 16
1205 zaffi—(ao)ﬁ( 15 ~ oyt — 16a0+ ;55 TE 175 2P 3(11)2+3(z2)

4
ﬁ *ﬁﬁL?)H(CQ( ap), 0, ¢1(ao); z) + (%* 5% - 10% + (10%)2 + 403% + 25_0410 -

10a2 5 af 2 _ 10 10 10 10 20 40
a7+ mip 3008~ PR i T P T e t 0 - e fapear +

z—1
3 (;01)2 - 3 (;102)3 + (w 51)3 + ( 10) - %) H(CQ(CV()),Cl(a0)761<a0);x)+32 H(07070 0$>+

(W 12) H(0,0,0, c1(ao); ( —4dy - (ﬁm+12)H(0,0,1,o;x)+<_ A

4dy + 225 — 12) H(0,0, 1,c1(a0) z) + (— 12 = s ) H(0,0,e1(a0), e1(a0); @) + (4 -
) H0,0,2(00), e1(00); 2) + (2 ~8di- G +8) H(0,1,0,0:0) + (- s
)+

z—1
4dy + 1255 4+4) H(0,1,0, cl(ao) z (— s A+ ey — 2 4)H(0,1,1,o;:)c)+
(ol — 463 — 2 + 2255 +4) HO, 1, L ex(c0)io) + (- i +12 i — 4
12)H(0,1,01(a0),01( 0);z) + (%—4 - 5+4) (0,2,0,1(a0);2) + ( — iy +
4y + gt - )H(o 2,1,0;2) + (ks —4d1 — G+ 4) H(0,2, L er(a0)ia) + (-
Gty + 4 dy + s — 4) H(0,2, ea(a0), e1(00); ) +8 H(0, e1(a0), 0, 1 (0); ) + s =
28) H(0,1(a0). e1(ao), 1 (ao)i) + (6+ﬁ) H(0, ¢1(a0), e2(a0), e (a0); ) + (s —
1) H(0, c2(00), 0, c1(a0); @) + (10 = 1% ) H(0,ea(a0), e1(ao), e1(a0); ) + (16 -
255 ) H(1,0,0,0:2) + (55 — 5 ) H(1,0,0,e1(00):2) + (= ity + (- +4d1 —
ﬁ)H(l 0,1,0;x) + (% — oy —4dy +ﬁ) H(1,0,1,¢1(p); ) + (— CEOE
= )5 —|—4) H(1,0,c1(ap),c1(ap); x) + (% - ﬁ —6) H(1,0,c2(ap), c1(ap); x) +
(ltis — 5y — W—s)H(l,l,o 0;2) + (oths — 25 — 4dy + b +

4) H(1,1,0 c1(a0); @) + (= ol + 48 + 2285+ 8dy — A — 4) H(1,1,1,0,2) +
(&

(z—1)°

2
—4d — 28 8+ s +4) H(L L L en(c0)i2) + (= gty — (B + 120+

(z—1)° z—1)°  (z-1)
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ﬁ—i—él) H(l,1,cl(ao),cl(ag);:v)—k(%—ﬁ—@ H(1,2,O,cl(a0)'x)+( (;L dl1)5+
G +6) H(1,2,1,0,2) + (s — o —6) H(1,2 L ealao)ia) + (- ity + 3 LA
6) H(1,2,ca(a0), c1(c0); o) + (8 = ;4 ) (1,e( a0),0,ex(a0)s @) + (28 + i
28) H(laCl(ao)acl(ao),cl(ao);ﬂf)ﬂL( = )5 Rl ey 21)5 "‘6> H(1,c1(ao), e2(an), c1(ao); ) +
(4- ) H2,0,0,c1(a0)i2) + ( — Gy +4 di + s — 4) H(2,0,1,05) +
(s = dy = -ty +4) H(2,0, L ex(ao);@) + (10 = 52555 ) H(2,0,¢1(a0), ex(a0); @) +
(i = 8) H(2.0,ea(a0), e1(a0)i@) + (s = 8) H(2,1,0,0:0) + (s -
2)H(2,1,0,e1(a0);2) + ( — s +4di — 23 +2) H2,1,1,0:0) + (2 — 4 di +
ﬁ—2) H(2,1,1,01(a0)'x)+<10—ﬁ> H(2,1,¢1(00), e1(00); 2) + (- by +4 di +
i — 8) H(2,2,0,e1(a0); 2) + <( % 4d1—( g+ 8) H(2,2,1,0:0) + (- iy +

o))+ (e

N

4dl+ﬁ_8 H(2 271701 0 ﬁ+8 H(2,2,CQ(O{O),C]_(QO);$)+
(z-1) (z—1)

(4— ﬁ) H(2,c2(ap),0,c1(a); ) ( 10) H(2,co(a), c1(ap), c1(ap); x) —
(a ) ) 4H (c1(a0),0,¢2( 0;0)701(a0);56)+

4d
(z—
c1

4 H(c1(ap),0,0,c1(ap);x) + 12 H(ci(ao),0,c1 (o),
(z—1)° (z=1)° (z=1)
8 H(c1(ao)c1(ao).0,c1(ao)iz) _ 28 H(cr(ao).c1(ao).cr(ao)cr(ao)iz) | 6 Hei(ao)er(ao)ca(ao).ci(an)iz)
(a—1)° (a—1)° (a—1)°
. 2
4 H(cl(ao),(cxziolq))g,o,cl(ao),x) + 10 H(c1(ao),c2 gﬁfi)cl(ao) ,c1(ao);x) + H(O,l’) ( 166(?:1 . + 54(13?6!1)2 +
19d2 6343 2035d?  2035d3 4. 38dy . 85di _T6d __317d . 313dy
54(z—1)2 ~ 16(z—1)% ~ 432 (z—1)° 132 3( 2) T 24(z—1) ~ 9(z—2)Z ~ 108 (z—1)2 108(3: 03
257d 8705d 5615d; 4 72 68 1372 37 82 152 2
8 (:):711)4 + 216(x7i)5 + 5516 T amz 3(x— 2) 8(xz—1) 1 (m 1) + 3(z— 2)2 + 9(z—2)2 + 12(x 1)2
49 82 372 949 25 w2 252 3965 3¢
TR@—1% 3 (@—2° | T@—17% o081 + 500yt — aey e~ s T @ 3)5 +

2 2
16C3+ 27 }I)ISQ —9721n9 — 252751 940 v H(2: x)( 27; éll n z(hr d1)2 i 32(7;_(111)2 _ 34(171' dl)g 4

2m2dy 47r 1572 82 2 2 5 w2 1772 2572 + 7¢s

(z—DI T =2 8(x—-1) 3 (z—2)2 12(z 1)2 + (x 23 4(z—1)3  8(=—1%F 8 (z—1)5 " 2(z—1)5

7¢s 37 %2In2 +37r21n2+25”2>+H(1,x)<— 2n2dy + 2 dy 27r2d13+ ndy  25m3dy

2 (z—1)° 3(x—1) 3(3: D2 9(z-1)3 "6 (z—1)7  18(z—1)
3¢sd In2d 4 d2 d2 4d? d2 205d? 46d 3d

Tty — b+ (T T R~ G T I~ % e sy T 1o 1)‘
52d 185d 28d 29 d 27d 835d 205d 80 70

9 (x—12)2 o 18(1‘—;)2 +9(x 5)3 + 18(z— i) 4(ac—i)4 +36(;;: i) + 36 - 3(z—2) +3(xfl) 9 (x—2)2 +

13 56 355 10 2 155 155 : 8 d
812 ~ 8-37 T 18 (o=1)F T 3G@-1)F ~ 6=1)° T 9 (o= 1)5 +% — T)H(O’ o) + (_ a1 T

4d 8d 2d 50d 0 32 20 6
R ) RN\ A R 2)2+< >2+ e e A S T

50 ) 4d3 25d7 | 8dy  5d 16d
3(3; 1)5+ —)H(0,0,ao) (—ﬁﬂm_w T3 )3+( DT~ 3@=1 To-2 " o-1 3272 T

16d 10d 3 d 25d 25d . 16 .
Sy — e — Sy 20 ) H(o,l,ao)+(—(x 5 ~16) H(0,0,0;a0) +

(s — 81 ) H 0, 0,1,a0)+ (ﬁ 8 dl) (0,1,0 a0) + (( s —4d2 ) H(0,1,1;00) +
272 47 11 2 25 21¢ 334 2In2
e—2) T A@—T) " 9@=2)7 T T3 ~ 18 (a;7r 7%+ 5ty 1 (a:ﬂ- P TE i w n) +

3.2 1257 2 8dy m? 37 65d 151 7d 10 37d

pm In2 + 555 ) ~360-9 15 (937r 3y T 48@”1) "R (s = 7+ 9(3817;)2 ~ 3 (wz2)2 + 54(z17§)2
8472 Tdir? + 1472 + 125dy 2 144172 + 13d; 72 10972 2417 +

132 (z—1)2% ~ 9(a— 2)3 9 (z—2)3 T 108(z—1)3 ~ 432 (z—1)3 ' 8(z—1)% ~ 24 (z—1)F ~ 720(z—1)°
205d,72 15572 T 85Gs | MG 6l 4G, 25 43¢s

216 (z—1)° 54(x—1)5 = z—2  16(z—1) 3(x—2)2 24 (z—1)2 3(z—2)3 8 (z—1)3 ~ 16(z—1)% ~

— 08 —



275¢3  1175¢3 4Ll425_|_4L142 In* 2)5+1n 42 47%In®2 +47T2 In2 2+67r 1n2 __15m2In2

16 (z-1° 48  (z-1) 6z 3(@—1)° s -1
B — T+ R — P 36t S R 2+ 5 - M A
E.5 The B integral for k=0 and § =1
The € expansion for this integral reads

I(z,e;00,3 + d1e;1,0,1,95) = x B(e, x; 3 + d1£; 1,0)

- éb(fio) + 00 4 e 4 20 L o (%), (E5)

where

b = -1,

b I (2311) + (143 maTg + (;@1)2 - % +3 ?ﬁl) - (xi(zi)z e Cﬁ% s +3 apg — 2+

3
(1301)2 - (zgg)s =+ (1201)4 —dop+ {1+ (1_11)5) H(0; a0) + (1_ ﬁ) H(0;2)+ % -1,

b(lvo)

41 4 3 3 d 3 3 d 2
diag diag 3a0 3a0 13d1a0 diog 3ag 2 1a0 23 ap TTog 23d1 ag
% T 8e-D) i )ﬂL + Jr2(gc D 21 90— )2+18(a: 2T 12

3d1a? 5302 2d; o 4702 dia? 3la? 131010 25d1a0 diog Tao
-1 T 12 (z ) T 3Go12 T 12 @12 3a=1) T 13 @=1F T + o (e 075D
2d1 diog  17a0  2d1ag 49a9 121 [a7) o 044 404() 4 068
Sw—1)2 T (ac 15 +( % "3 @=1%  (z=1)T T 6a=1) +( o0t gt
160¢0 4 ch 2a

602 4« 4o 4o 4 « 5
70— 2 e — e — 1208+ 52— i+ °>_<x—1(34+160‘0_m+m_

5 5 37 13 . 37 5 5 5
5@—17 T 2a—DF T 6@-1p ?) H(0; a0) + (6 + 2(:1: REEIC, + 3@-17 ~ 20"

37 . _dlaé _ dlag 8d1a8 2d1a0 _ 2d1 ao o 2_3d1a(2) 2d1 ao dloc
6(z—1)° H(0; ) ( T T -0 3 =1~ 3=1)2 0~ T oo T o T

2d oz 2d1 o 2d1 o 2 di 25d d 2d d 2d .
8diao+ = — o T e T et 6 _42(x11)+3 @ 11) Al ) B P T ) H(1,0;0)+
((1270?)5 - ($,1)5 +2)H(07 OZO) H(l, ZE)+ <— 72(::0 1) ao + 2 aO (2(10)2 + 8a0 & aO + (jflf)z -

o 2a 2ay 2 a 4H (0;c 2d1 H(1;a 5
@ 01) —6 O‘%+T—O1 - (xff)2 + a1y (m b7 +8a0— (x£1)g) - Exf(l)50) — oy T
oy + et T s e 2??) H(ci(ao); x) + <—4— ﬁ) H(0,0; a0) + (ﬁ -

)H(070;x) ( s 2d1>H(0,1;a0)+<2—ﬁ> H (0, c1(ap); )+ ( et e

. 2dy ) 2H(c1(@o),c1(a0)5x) L
2) H(1,0;2) + (25 — - +2) HL o1 a0); ) ol aons) 4 om T,
b(l,O) _ d%o/é _d1a0+ d%aé . dlag . 7r2a8 + 7043 _7r ozo _|_7 0‘0 _43d%o¢8 +349d1 ag .
2 16 16 (=1 201 " 24 @-1) T -1 108 108
d%ag 2d1 O‘o T ag 4 d%ocg 133d1a0 T 2oc 191@0 272 ozg 569040
-1 T + 6= DA =84 o1~ T08(—1)2 ~ 18@=12 T 5i(a—1)? + +
95d2a2 85d1 a2 | 3d3a?  203d1ad 7wl 353a3 4d2a3 31d a2 2 2 407%
72 +8(a: ) =72 (e=1) ~ A= 1)+36 @1 o(a— )2+ 8 (= )2+6(m 12 ~ 3601z T
diaf  283d10} m2a? i 33laf 7% of +1091a0 205d2 o +475 d1010 +3 200 _  dijao
2(z—1)3 72(:(: D3~ 12(2—1)3 ' 36(z—1)3 2 36 36 3z—2) 4 (m i)
diapg m2ag 13 ap 4d1a0 _ _T3diog m2ag 350 dlao 173d1 g
9@—1) T 6(a— ) T36(z-10) T9@—1)2 I8 (e—1)2 612 T3 @=1% (o= 1)3Jr 8 (z— )3+ So=1) ~
8750 4d3ag 937diag _ wlag 413 2m2ap  T37aq diof | dia 3o}
36 (2—17 T @=1% 36 (@—1)F  6@—1)3 19 (@—1)F T 9 T toa—ag 3 ag-
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26d1 a3 2d1a0 12 ao 8dq o} 4603 154ag 23d1a2 | 3d1 a2  53a2 8d1 a2 4702

9 21 To@-1)? 91 T 3 T 3= 3 @12 T 3=z T
2d, o? 31cx 131 o

1 0 0_50d1oz0 2d1a0+ 28a0 )+ 8d1ag 16ag _ 4dq a0+ 68 +8d1 Qg

(z—1)3 " 3(@—-1)3 3 3 3 (z— 3(:v—1)2 T @12 (@03 T 3E-1)3" (z—1)*
98a 242a0 205 d1 B 17d, 53 8 13d 317 13d,
Se—17 T + 5t ie—D 1 (+-T) T 322 T 912 T 36 =12 T 9a—1)°
371 174 193 205d; 266 w2 104 _17d
36(s—1)7  d@—1)7 T 12(z—D) 36 (2—1)° _ 6(a— 1)5Jr 9@—1° 6 9 )H(O 0‘0)+( 1 (;,;_1)Jr
13, 13d 17 dy 205d; 205 ds 53 8 317 371
a2 9a=1)% T Z@=17 T 36(a—1) +atg+ T—T) 3 @27 36(a-1P * 3650—1)7
193 Tt 266 372, 266 X d? 0‘0 3 dlaﬁ d%ao _ 3d1a0 13d2a0
2 G171 OG- w1t )H(O’ )+ ( 1 7 TAw=1) 2 (a=1) +
77diad  d3 aO i 6d1a0 +3 4diad 23d1a0 23d7 of  131d1ad X 3d3a  53dia}  4dia 4
9 (3: 12 9(z—1)2 6 6 2 (z—1)  6(z—1) 3 (z— )2
47d1a? d2 a? 31d1a0 25d? o |, 121diag  d3a0 |, 14d; ap 4d2 o 8di ag  2d32ag
+ —deo + o+

6-12 T (4d ) T B@-1)F 3d 3 3e=) T -1 T @D G- p

34d; o (e} 49d1 o 205d2 230d d 49d

3 (ae1)3 T (x 1)04 —3 (:pl 1())4 LI T Rl e S(xil) - 9(%11)2 TR e 11)2 + &=
T2 2 4 « 16a 16a

6403 24a 16 a? 2 16 16 16 16
g+ z—f - (x—1)02 (x—f)?’ H48a— P+ i (11)3 R ?)4 64a0+m T~ 3ty

3 (;391)3 - (;01)4 - 3(;;31)5 + 2??) H(0,0; a) + ( = (1291)2 - 3(:5—1)3 + (miol)‘l +
12d1a3  8d1 o

2

1)

21t 32d; o 8d 8dy a3
73(;:11)5 )H(O, 0;z)+ <2d1aé+ zioio - B2 oy 1ao o 101)2 +24 dyad + o Rl e B
4d1 o 8d 8d 8d 8 d 13d 5d 10d 10d 5d
o —32diag — S0+ (xi?)% G 1?)()3 @ 110)591 s Sl v T e Rl e

5 8 5 13 37 37 . 8d
2(x—1) ~ 3 (z—2)2 (95—1)2 + 3(w 2)3 +3 (z—1)3 " 2(z—1)T  3(z—1)% + ?) H(0; 0)+ <_ (z— i)’ +
. 4d . o2 2 4d
S _8) H(0,0; 00)+ (= gy + ks —4 di ) H(0, 13 20) = +2 )+ (s +

Ady + 8)H(o ) H(O 1;2) + ((% - 8>H(O;ag) + 4d1>H(1;a0) +

(z=1)% ) ( 1)5
8 13 37 37 .
z— 2 +3 (x )" 3-22 (z— )2 +3 (ac 2)3 + 3(3:51)3 2(z—1)% " 3 (x—1)8 +*)H<O ci(ao); @)+

(2d1a0 " 2;1_1?0 _ 32d§a0 B 8d1 ao n ?dla)Q 424102 + 1251_1043 _ (id_l%oz " z(ldl o; — 39dyag —
E ey eV ?;“_32 + 3 2y Sl — M) H(L O 00)+ (05—
(:3%)2 + (4d1 i (a:ﬁll)‘l - 3(3;776%)5 ettt e 31)2 -3 (:1:8 27 sy +
Q(w 1)4 + 5y — F)H(L,0;2) + (d% off 4 4o _ 16dfog  ddiaf ‘(‘d C“)2 + 124202 +

RN REEE SN SO IR I A
% (z4df)4) H(1,1; ap) +H(Cl(ao) )<dlao + 40251—01) - 2(3;03)1) o # o Ble% o Cglclff +
FUFFRE e e I BT R B
di of  3log 131 of 25d1ao +2a70_ diag | 10ag_ _dag - ddjog  15aq _ 2diag

(z-1)%  6(z—1)3 6 3(z—1) (93 2)2 '3 (z-1)?  2(z-1)?2 (2-1)3

6(71 a(33+(4d1a)0 73 ?ga%)4+121a0+205d1 +(2 a0+2 4 8% o (ioi(ﬁ)? _ 82af | 120f (fjﬁ)ﬂL
Gt + 2408 = 59+ s oot + i)t ~ 3200 4 555 — Rl + r Gty Gy
WJF?) H(0; 00) + (dl% e Sast, +12d) o+ 2058 — og

TIE] —16d100 — a0 4 gy — hoa 4 i M + 22— 3 (o <1Od1> - <x5di>4 -
PEATIE 2J 7 i P i
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53 8 13d 317 13d 371 17d 193 205d
4(z— 1) + 3xz—2)2 9 (z 1)2 + 36( )2 3 (z— 11)3 o 36(:0 3 4(z 1)4 + 12z—1)% 36(x—i)5

Ty (266) Q%O)Jr((j T 2) H(0; aO)H(1,1;x)+(—§%+
o St G- Yoy + gy + (- (xgdbs + _8) H(0500)+ (= 255 + 4dl>

4 dl)H(l?O‘O) ++ 2(35—1) —3 (95872)2 o= 1)2 + (x 2L +3 (:)3 7~ 2(£1)4 - 3(%1)5 +
%) H(1, cl(ao)' )+ (2 - ﬁ)H(o- ao)H(2,1;2) + ( o doh dog é%"f))z, —8ad+
e aﬁ? + )3 185 — 5 + < 4&0)2 (x U+ g3 — 2400+ SO + MR+
% = 1)2 + T 2@;111) 3(3: T+ % )H(Cl(ao%ﬁ(ao)‘ )+ (% —% Zog

2 8ad | 3 2 2 2 2 4
S(x 1)2 + % + a(i (m 01)2 + (:z: @17 60‘0 %+~ gyt T T80 — g +

2<x 5 e e e e e — ) el ao)aao)e) + 16+
285 ) H(0,0,0500) + (16— 2555 H(0,0,05) + (25 +8d1 ) H(0,0, 15 00) + (575
8) H(0,0,c1(a0); 2)+ (2 +8d1 ) H(0, 1,05 a0) + (s —ddi — - S75-+8) H(0, 1, 0;2)+
(s +43) H(0,1,100) + (= s+ 4dy + 255 = 8) H(0, 1, ()i @) + (ks
6) H(0,c1(a0), e1(an); ) + <2 - ﬁ) H (0, c2(), c1(w); ) + (% - ﬁ +

8)H(1,0,0:2) + (= 2t + Ay —2) H(1,0,ex(c0)so) + ( — oy + 25 — 4di —

L +2)H(1,1,0;x) (o5 — 24y +4d1 + s —2) H(L L ex(ao)ia) + (-
0
2

2
—1)5

(4 d1)5 + o1y ) 6) H(1,c1(ap), c1(ag); ) + (2 — ﬁ) H(2,0,c1(ap);x) + (
01( )iz) +

2) H(2,1,0;2) + (2— ﬁ) H(2,1,e1(a0); x) + (%1)5

(
i - 2) H(2,co(ap), c1(a
4 H(ci(ap),c1(ap),c1(ao);z) + 2 H(ci(ao),c2(aw),c1(ao);z)  x

3 2 2
=1 o1’ 795 s T 3(;2)2 +3 (1’ D
2 7 37 21¢ 17¢ 21n2 173
3(112) 36 (;T 5 T s 1)4 * 13 (xﬂ %~ iy T 1ot et — a7 In2 — -4

E.6 The B integral for k=1 and § =1

The e expansion for this integral reads

I(z,e;00,3+ d1e;1,1,1,9p) = x B(e,x; 3 + di1g; 1, 1)

1 (E.6)
where
1,1
b(()l 1) _
4 ol ol « 2 302 o? o? e
8(z—1) + 80 (x(ll) + 6(9[:—01)2 — 3ty (3331) - 2(a:—01)2 + 4(:(;—01)3 + =" 2(3?0 1) + 2(;5)1)2 -
1 1 ) 1 1 H(ci(ao)ix) 3
2 (:f:fl)3 T 2(:1H)4 —2a0+ (E +3 (:1:71)5)H(0’ o) + (5 - 2(1«71)5) H(0; ) + 2(1@«75)5 R
(1L,1) _ diog diod ol as 13dy ad dyad 2303 di o
b - 1160 - 16(1mf1) +3 (m(ll) +5+ 3% - 6(182) + 4(;7(1) o 12(zf1) 9(1 )2 +
290 101 o  23d1ad 503 3 diad 5a2 2a3 dio? 703 dia?
6(z—1)2 36 24 T6@-2 8@-1) " 2@-1) 3 @22 " 3@-12 3 @102° d@-17
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3702 16702 2 1 11 4
( 0)3+ 0_|_ 5d1a0 Tag )+4d1a0 [0 1)+3 Oag d1a02_|_ ag a(33+

T3 (-2 (z—1)  12(z— (z—2)2 3(z—1) 6(z—1)2 (z—2
d 37 d 55 145 o al | 2a3 2a3 8a
SIE: af)éﬂ T T o oyt et ( o) 2 T a1 3=z T 3
3 a2 202 a? 2 2 2 2 4 5 16
el ) el e A G B el sVl o Bl e L K o e Bl T

7 5 16 3 43 7 . 5 7
Tzt (172)3 T ITa-17  @-27 T a7t 12 w1y E)H(O’ ag) + (ﬁ RN =

5 3 43 43 4 16 8 16 . dag
1e—1P a0 T @ip T12 73 T 3@2? @23 = -2 )4) H(0; ) + (‘ Tl -

oy + 3 29— e 8 of — gt + 5 — ) s
e _(@_7%04 - % T T IR T W G dl) ) H(l'a0)+ <($g711)5 ~ G -
ﬁ+1>H(0;ao)H(1‘9€)+(4(a73)—ﬁ§1)—%3— +x 1+ ( 3) _3(xa_81)2+$+
2?;32) - 2(?—31) - (2 a32 + (z 1)2 + &= 22) 2(;_31)3 3af — 2% + 20 + (:v2—a202 — @er?
& a°>3 taset o~ G+ dao — 15 - dl(zf(iS?O) + ﬁ STt

4(2:—1)2 + (x—2)3 T 1 (x5—1)3 - (a:i62)4 + 2(:531)4 T 13 (i3—1)5 - %) H(er(ao); ) + (‘ 2-
) H(0,0:00) + (25 = 2) H©0,0:2) + (- % —di) H(0,Lia0) + (— s +
1—%)H(O,Cl( ao);x)+(—(xi11)5+(xi62) ( ) 1>H(1 0’1’)4‘((%711)5—061762)5—

1 .y Hlei(ewo),er(ao);z) | 16 H(ea(aw),c1(ao);z) 2 g2 7
T t1) L erlao)a) - Halghpfoni 10 lespglooi e g S -,
(1,1) d%aé 5d1a0 d2a0 5d1a8 7'('2053 11043 T O‘o 11 ozo 43d§o<(3)
by" = 32 + 3 (z—1) ~ 16(z—1) 48 (z—1) + 8(z—1) + ~— 36 T
427dy o i 7diad 5% _ diod 4 83d1a 4 w2} 47ad 1 2 diad  157diad
216 36(z— 2) 9 (x 2) (x DT 72 @1 " 120z—1) 9(;;: D " 27(@—1)2 ~ 216(z—1)2
7 2ad 1390 w2 ag 218a0 95d202 301 dia?  4ldiad 28a2 3d2a? 9d1a3
36(xz—1)2 + 54(z—1)2 + t o T’ 36(35—2) +3 (z— 2) + 16(z— ) T8 (x—1)
2 2 2 2 2 2 2 2
Tag 151ag 10d1a0 _ 26(10 . 2d 0‘0 25d1a 533a dic
8o T2 @D T 9@-22 9 (e 27 7 9G-1)? T T -1 ~ 7 @02 T 11
319diod  m2al 221a2 m2ad | 19903  205d7 ao | 175diag | 97dian 209 ag dag
144 (z—1)3 24(;;;71) 36 (z—1)3 4 9 72 18(z—2)  18(x—2) 8(z—1)
281d1 g w2 ) 191ag 74 diag 178 2d2 1% 5d1ag _ 772(10 650
72 (=1 T 126=1 T 36@-1 ~ 9@-2° T 9@-22 T 0 @-1)? ~ Be-1)? 12 @-17 T 18@-17 T
12d; o 28ag _ _ diag | BTdiag | _wlag 23300 | 2d? a0 1009di09  _ m2aq i
(z—2)3 (z—2)3 2 (z—1)3 72(:1: D3 T 12 (@13 18(x-1)3 T (@-1)F  72x-D* 12 (=— 1)4
991 7r2a0 _ 1909 ao diag diad 208 o5 4 13d1a8 203 diof 23a3
36(a—1)7 T T ( tae-n a1 2% T35@2 @1 T30 T
4dy o 29% 101 ao 23d1a0 1002 3dy o2 1002 8ad 4dy o 28a2
9@-12  9@-1Z + T 3e=2) T 21 a1 T3 @-27  3@-12 T 312 T
dlag _ 37060 _ 167060 o 25d1a0 + 280  _ diag + ag 40 + ddiog  _  22a9 +
(z—1)3 6 (z—1)3 6 3 (z—2) z—1 3(z—1) 3 (£E72)2 3(z—1)2 3 (z—1)?
16cg _ 2di1ag 37 ag 4d1040 55 145(10 205d1 34d; ~40d; 155
@27 (e-17 T3=17 T {am DENERCE I, + + T3 T T ot -1 12a-1)
116d; 88 A7dy 4 103 16 dy + 25d; 103 4 B32d1 80
9(z—2)2  9(z—2)2 24 (z—1)2 " 12(z—1)2  (x—2)3 (m 2)3 24 (z—1)3 12(z-1)% " (z-2)* (z—2)*
9d; 145  205d; w2 661 w2 409 . 34dy  _40d;
Tt e ey~ e+ sseety — 12— 36 ) H(0500)+ (3 (:r 3 3(a—1)
116d; 47 dy 16d; 25dy  32dy 9d; 205 dy _ 205d; 155
S@—272 T 2a@—12 T @27 ~ 24 (a—1)° (x 2)4 T Ia-0f T -1y T2 et 1) +
8 103 24 103 _ 145  16x 2  7tw? 661 43 32 +
9(z—2)2 12 (z—1)2  (z—2)3 T 12 ( 1)3 (r 2)4 12(z—1)* (z— 2) 12(z—1)> 36 (z—1)°
661 d%aé 4 . dlao . 13d2a0 101d1 O‘o dlag . d%ag 23d1a0
36 > (0 ZE) ( d10é0+ g ( )~ z-1 + + 3(z—2) 2 (z—1) + 6(z— ) +
2d3ad  29diod i 23d2 oco 167diod  5diod i 3d2 5d1a0 1 4 dyo? 2d? o2 i 14d; o2 i
9 (z—1)2  18(z—1)2 12 3 (z—2) 4(9: 1) z—1 3(z— ) 3(z— 1)2 3(z—1)?
dfag _ 37dy a% _ 25d1040 + 145d1 «ag + 14diog dlao + diag 20d1 g 2 d? 1%  1ldiag
2(xz—1)3 12(z—1)3 6 3(z—2) 2 (z—1) " 6(z—1)  3(z—2)2 3(17—1)2 3(z—1)2
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8dy ag 3o | 37djan , 2d3c0  B55djog , 205 df  535d;  10d; 2dy | 16d;
@2 " - 12 T 6a-05 T (o= 1) RO 36 3(z—2) |8 (;5 o1 1 30-2)

2d7 11d 8d 37d 2d7 55d ) 872d
0 -1 T 18@-12 " @-2p T (:c 1) 1 (z “1F T @t T a(z—iyl) H(1; a0) + (_ w25 T
16 2 2 . 2ad Sa 8 ad 32a3 1202 8 o? 402
ﬁJrﬁ——)H(Z )+ ( 200t t e st et %2+(x 1y +
8 8 8 16, 20 64 7 5
24O‘O ao + (@ a0)2 T a0)3 + ( ) 1—3200— 5+t 3 (x—2)2 " (z—1)2 (35—2)3 + (z—1)3 +

(xfg)‘l - (%61)4 - 3(334 1)5 + §) H(0,0;a0) + (_ 1t @ 71)2 - (acfl)3 T & 61)4 + (43 DEN

§+ 55— sty + oy (z642)4>H(0, 0;)+ (dy af+210h — 100a0 _Ah g sdioh,
T BT T TR PP Y
3(?;2_615)2 - z(ﬁlm - (?_3)13 + 2(5d11)3 + (32%1)4 - (5’_‘111)4 - 6(i3df)5>H(07 L; a0)+H(1' x) <3(7T d1)5 +
(2 1(261—12) - 2(1:%11) - 3(3586%)2 + (17 d1)2 + (12d1) ) (2d_11)3 (;63)4 + (33 1)4 + ?gdl s T 2(90 2

5 16 7 5 3 16
2z—1) 3 (#—2)2  12(z— 1)2 + 3(3:—2)3 T @o1? (w 1)4 - (=27 6 (z 5T 6 ) (0

)

)+

4d 64 . 32d

( (z— 1)54_(1 2)5+( 1)5 4>H(0 0 O‘O)"’ ( (z— )5"’( 1)5+( ) 2d1) (0 1; 060)+
s 32 d .

3(:§—2)5_ 3(z— 1)5+7)+<_(r 2)1 _(I 1)5 +2 d1+($ 2)5+(1‘ 1) 4>H(07040) (071’x)+

ol 2a 2 4a 4 o2 2 4, 8 16 4
(2(9032) a2 t3 (x 2)2+x ST G2 T @2 s T @92 T o2 T ooy (@;-1)5

2)2 (z-2)
64 . 32d 2d . 6 5 20 7

4+ (1_2)5) H(0; a0) + ((x—21)5 + o1y _Zdl) H(L00)+ 35 — 5510 ~ 5627 ~ 90— 02 +

28 5 16 3 16 43 43 ) diag

327 T 12 e L G L R L +@)H(0, c1(ao); )+ <d1 ag+ oot -

16d; o3 4d1 ol 4dy o3 9 , 6d1 o2 4dy02 2d; o? 4d 4d
30~ a1 ta-nr T 12100+ Tt - oo + oyt — 16diae — TE 4 T -
4d 4d 25d d 4d 2d 4d ) 15d 19d
“515303 T 1 1?; 11;;171 _;;x_ll)Q 41'655—%)3 _d(w_i)4 >4I:£117 do) ¥ <_ 2(%12) ' (x 11) !
11 5
527 " 6@-17 (oo 1)3 + 30— 1)3 + G- 1) G 11)4 ~BGoIr T 3w=2) T 2es 0 +3 (;p 7z T
7 16 43 d ol 2a
12617 ~ 32" 12( e e )”(x >5+6 <x e~ 6 JH (L 0 a) T ey
8d5 «x 2 dy as 2d2a3 ) 3d a? 2d a? 2d g 2d {ap 2d g
3~ T+ gt T0dT o+ T — +(z—1) —8dioo— T+ i e
2d2a 25 d2 d2 2d? d? 2d? ) ) diaj
@D T e e T I T e G- f)‘*) A o) + H(c(co); o o) (5 -
dla ag d1a [ 4 l3d1a dq a 5a dla 43a 4dyad
8 (o 2)+2(ac 2)+8 @-1) " a—1 %0~ 0+2($ 2) ~3@=2) " 3 (am 1)+12(ac D "9 (- 0)2+
14a3 2d103 2903 101a 23 dla 3di0? 11a2 3di0? 7a 4d; o?
522 T 9 (e=1)2 ~ T8 (1)2 +g T C i) Ty T ie-1  2e-1) T 3m=2)7
1002 2d; o2 1302 2d1 a? dia? 37a2 16702 25 diag | dioo
3(x—2)2 3 (z—1)2 + 3(z—1)2  (2—-2)3 (172)3 +3 (z—1)3  12(z—1)3 12 + 2(z—2) +
37a0 di ag  2lag  _4diag 14 + 2diog 17y + ddiog 4 g  _diowg +
6(x—2) 2(z—1) 4(z-1) 3 (z—2)2 3(z—2)2 3 (z—1)2 12(z—1)2 (z—2)3 (a: 2)3 (z—1)3
4 4 4, 3 4 3
St it i 2 (— o ot
8a 403 1603 6 a2 |, 6a2 8a? 4 o2 8a 4 4
3G 02)24’2(9@ —1y _163O v =2tz 03—2|- @=2)? 4_(30 10)2_(2: 5)3+(z {’2)S+12 aﬁ(j%‘ﬁ‘
[8% QU (03 [0} QO QU
w2t G °>2 a2 T (H§4 + R 10 7 T T T G-I T D
32 64 6 . 10 a8 1« 8 1a
e T s et T Gt ~ 3 ‘s + %) H(0300) + ( 5 T 2=2) T 2= f) — 3+
2d1a8 2 dlag 4d1a0 2d1a 3d1a0 4d1a0 2d1ag 4dy a d1a

3d1a
z—2  z—1 _3(x—2)2+3 (z— 1)24_6d10¢0 x—2 + 0+ @=2?" (@-1)? (a— 2)3+( ) B
8djag + 2d1 ao _ 2;[1_010 _ (id_lgé)oz + ?;h_lojo + (id1gt)0 _ ?;11_10;8 _ %;’w_hZO)co + ?d1 o)co + 25d1 8d1 +
5d1

10d 32d 7d 16 d 32d 3d 43d . 8 H(0,0, )
T 3627 T30 28 T 218 T a2y ‘(w—11>4‘6<w—i>5)H(1’0‘0)+ G-r -t
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4diH(0,1;00) | 4di H(1,0:00) | 2d2H(1,1;00) 34 d 40d 155 116d 88
= iy s - S s — 3 T e T 3~ T D T oG s ~ o
A7 d 103 16 d 25d 103 32 d 80 9d

24(x— 1)2 + 12(z—1)2 = (a— )13 + (z 2)3 + 37 (le) 12(z—1)3 + (:1:72)14 B (:E )% 4 (z 11)4 +
145 205d 2 661 535 2d3 32.d 16

-1 ~ P15 ~ 2=15 T 36 (=15 — %) + ((x—1)5 ~ ooy (ac 1)5 +2di— oo+

2 . , 15d 19d 28 d 17d 12 d 3d
-1 1)H(070‘0) H(1,1;2) + (2(:}0712) - 2(%11) - 3(:5—21)2 + 5= i)Q T Gz )13 2(a— 11) -
16 d 43d 4d 64 4 . 24} 32d
At e+ 5 + (- s + b + o —4) HO 0‘0)+< iy 5 T ooy +

d .
(932—11)5 _le)H(l’ o) + 2($£2) T2 (a?fl) - 3($1—62) 12(z7 1)2 +3 (x 2)3 1 (z 1)3 (:(:—31)4 -
@2 5T +%3>H(1 ailao); )+((i2 3~ oo >5+1>H(0'O‘°) H(2, 1;2)+ (‘

5a a4 ao 2a8 10a 3 15a0

3 ol 5 302
I(z— )+2(a: nt 1 ta 2=l 3 (- 2)2+3(a: 1)2 —daj— 5 @=2) T =1 T @=2)2 2)2 (a— 1)2

10a2 5 2 10 2 20 2 40 2
(z— (53 t o3 1) 59 a0—|— ao - :ca(i (:z:fg)02 (z a{))g + (z 0433 (z Oﬁ (z 0534 + (z— 0‘0 —12a0+
+ 2d; H(1;00)

4H (0;000) 7 4 4 4
(:c 78 oD T s T I T e I 02)3 +13 (o s Iy’ + (xS%) @17
a4 a4 a3 a a2
e 1)5+25)H(61(040)a01(0‘0)59”)+(74 @) 4 a1 T3 ene? 1)2Jr 3 +2( )~ =Dz T
of o o o 64H (0;0x 32d; H(Lx
=17 O af— 2o+ GoD? ~ o1 T @ohr T4ao— (x£2)50) - (lez()s o 2.+ 4(3;1_1) +

3 (x4 2)2 =+ 3(z11)2 - (x_2)3 + Q(xil)ii + (z_11)4 + (xlﬁg)f - %) H(CQ(aO)7cl(a0)§$) + (8 +
) (0,0,0; ap) (B—ﬁ)H(0,0,0;x) ((4 d1)5+4d1> H (0, 071;a0)+(ﬁ_4+
) H(0,0,¢1(a0); @) + (255 +4d ) H(0,1,0500) + (25 + (20 =2 dy — 255
+

5

oL (E=nl

4) (0,1,0; ) (( _1)5+2d2> H(0, 1,1;a0)+<— B 2 42 dy o+ B+

4) (0,1, ¢1(ap); ) + ((x_21)a 3+ oo 2)5) H(0,c1(ap), c1(a); ) + <—ﬁ+
) (0, e2(a0), e1(ao); @)+ ( 2% —(xﬁ“g)a — Gt H ) H(1,0,050) + (- 2 -

<m162>5 +(x = 1) HL0,1(00):2) + (- 24 +<32 d>15 +<4dl> —2d1+ oy~ e T

1) H(L,1,052) + (205 — 28— s+ 2 di - G295+ 2 — 1) H(L 1 er(ao); @) +

(_ (5_d11)5 + (1502)5 + (m_zl)s - 3) H(1,c1(ap), 01(040)733) ( 52 dls ($642)5 - (x_ll)s +
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4o 4704 26m 55a3 22a3 803 14 o3 100a3 203
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(5082%5 + g )H(l' @0)+ 529 ~ T8GT) 0 R sy i o) el oy
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3 (iﬁi(ﬁﬁ - S(xfl)‘L - 3(xi1)5>H(Cl(a0)’Cl( o), c1(ao); o) + (3(:?201)4 3 (16?1)5 - 3(131)4 -
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3(x251)5 o %) H(0;a0)+ (_ h + Q?gﬁ%) + . d§a0 o leoio + ?dlaﬁ —6 d1a0 331010 o ?gif;é
(gljg)?» +8d1ap— 2490 + (idl?)o (idlf)o?» + ? dﬂ;g — 2(?;d11) +3 (%1)2 +3 ( yE 2(32)4 -

25 d 4 15d 5d1 1 5d1 31
6(x—11)5)H(1 )= 55— F (e )+4(:1: 30— 2)2+18 @12 18— 1)2+18(ac 1) 18 (x %~

15d 205 d 415 | 205 . 25

ST T 4(1’—1)4 ~ =1 T 36@-1)7 +*> H(cr(ao); x)+ (‘ Brts (m nz T 3(:1: 9%~
3 25 25 |, 3 2 .

@D 3 (13—1)5>H(0 0; )+ <3 LI R ey R e 1)3+($ 1)4+3 @ 1)0)H<0 0;z)+
3d d 3d 25 4, 25d , , n2d

-1 T3 (:vll)2+3(:v 11)3_2(:1: T T B 1F 61>H(0717O‘0)+H(1 z) ( 3(a— 11)5+< =
dy

(@ )2+3<x VAR e VLl iy e oy B v R )l ey ) H(0; a0) +

(4= G4y ) H0,0:00) + (2d1 e )H 0,1300) + 5 ) + (24 — 2 d — s +
2)H<o Qo) H(0, 1)+ (= 5 (b 1>+a2 Lo b seh dof 2ed_ob a3+
Zop Doy lag 2 034 ~8ag + (4= G ) H(0;a0) + (2 dy = 25 ) H(1500) +

: 2d
ﬁ_ o= 1)‘3@82) R ey ah s 2)3 @ 11) _(m—21)4+%> H(0701(060)790)+<—Fl1+

2d 25d .
oy ( 1)3 + 5t~ 5~ rer T3 T3 ( 7~ S T <w—41>4) H(1,0;2)+
4dq . 2d 2d d 25d
(= W)H(Ov ao)H(1,1;z) + (fﬁ @ _1)2 + 3(x_i)3 = 2G-17 T 6 (e T
(4~ W)H(o; 00) + (201 — 25V H(1;00) + 5 — 3Gy — qgmorye + ey —
o) HQL cl(ag)' o)+ (2 27 ) H (0 00) H(2,132) + ( —af 4“0+3 e
62 4 a? 4 a 4o 0;cx 2d 1
r_ol - (z 132 + (z 1) ].20(0 0 + ( 0)2 (:1: 1)3 + ( ) + 60&0“’ ( ( )O) + 1(‘%,(1)5 0) -

4 4 2 3
1t s ta e (x—31)4_3(z2—51)5_%> H(ci(ao), er(ao); z) + (‘2 Camyil =i

- 112 —



203 8ad 3a2 2 a? 2 2 2
e °1) ERrE 132+(x 1> —60g— T+ o — e+ et 80— st e

3 (x 37+ (a: Dz 3 (x—2)3 + (x—1)3 + (,1:—1)4 - %)H(CQ( ap),c1(ap);x) —16H(0,0,0; ) +
(2—ﬁ> H(O,O,c1(ao);x)+(—%+2 di+ 2y — )H(O 1,0;2)+ (( 2d1) Cod
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(ﬁ—z;) H(1,0,0;z) + (% - ﬁ) H(1,0,¢1(0); )+< (4di)5 b odi 4+
i JHL1L,0:2) + (G5 =2 dy = s JH(L L ex(ao)s o) + (4 -

%) H(1,c1(ap), c1(); @) + <2 — ﬁ) H(2,0,c¢1(ag); ) + ( —

2> H(2,1,0;z) + (2—#) H(2,1,c1(ap); x) + <( “05 — >H( ,ea(a), c1(ap); ) —

2 H(ci(ao),0,c1(ap);z) 4 H(c1(ap),c1(oo),c1(ao);z) 2 H(ei(ao), 02(040) ci(a)z) w2 2
G-1)7 * (o-1)7 + (o =2 s *

272 2 272 w2 3 21¢3 33{3 + 721n2 1 2n2 — 2572

3(z—2)2 + 6(:v 12~ 3(x—2)3 +3 (z—1)3 + 2x—1)% T 4 (z—1)5 2 (ac—l)5 24
b(1,71) _ d 37d1a0 i 37d2 o 37d1a 2 o i 37a +7r ag _ 37a3 i
2 = 432 108 432( 02~ 108(x—1)2  72(xz—1)2 " 108(z—1)2 108
715d303 793 d1a0+ 115d§a0 n 41dy o a3  197a} 107d2 03 i 263d103 n 5203
864 216 864(x—1) 216(90 1)~ 144(z—1) 216 (x—l) 864(x 1)2 216 (z— 1)2 144(z—1)2
41902 I 493d2 a2 571d1 a2 7m0 I 64903  1372ad +871%_3515 d1a0+1040d1a0_
216 (z— 1)2 864(z— 1)3 216 (x— 1) T T44(e— 1)5 216 (z— 1) 144 216 132 27
25d1 g 4 50ag 265d a0 4 523d; g 4 2 g 4 6200 d%ao __diog 7T2(X() 4
9 (z—2) T 9(xz—2) ~ 108 (x 1) 7 108(x—1) " 18 (z—1) ' 27(z—1) 108 (#—1)2  5d(x—1)2 36 (z—1)2
200 4 113d3ag 4 307diag | _mPag _ 325ap_ 2911dfa0  1739d1cg 13720y T
27(x—1)2 T 108 (z—1)3 " 108(z—1)% " 18 (z—1)3  27(x—1)3 T 232 (z—1)F ~ Ba(z—1)1 ~ 72 (z—1)7
4099 2371' e _ 4859aq _7d1a0 7diey  Tad 7o} | 109di03 | 13di02 1103
108(z—1)7 08 T T RE-1)2 T 9@-12 T 9 T 36 136 @1 B0
29d;03 n 53% n 67diod 79% _ 12103 305d; g 8o 38dion 1 10ag 4 ddiag
36 (z—1)2 " 18(@—1)2 ' 36(z—1)%  18(z—1)3 18 18 3(z—2)  9(x—1) " 9(x—1) " 9(z—1)2
200 2d1 g 82a 217d1ag 271a0 37lag | 2035d7 2035 d; 38d1 68
9 @—12  9a-1% T3 (17 + 18(9& DI "9 (a=DF T + 132 108 T 3@—2)  3@-2 T
63 d3  16ldy 72 i __76d; +3 152 1943 Lo 3%d o«
16(z—1)  12(w—1) 8 (w—1) 2( )~ 9@—2)2 T 9 (2—2)2 ~ 5d(z— 1)2 108 (z— )2 36(3: 1)
215 19 d3 605d; 2 1643 63d3 50d; w2
T8 T)? ~ 511 T+ 108G ® T 36 TP~ T8t T T8 1T~ 3t st T e+
2035d7 895 dy 2572 5665 _ _ 2572 | 1855 7 7dy of
132(z—1)°  27(a—1)5 _ 72(a— 1)5 R T ) R R TV H(0; a0) + gdiog + g+
Tdiad  Tdiad 4 109d2 121d1a0 418 d2a 4 1ldiad  29d7 of 53d1a0 1 67d3 of
36(z—1)2 18 (z—1)2 72(xz—1) " 36(z—1) 72(z—1)2 ' 36(z— 1)2 72(z—1)3
79d10£(2) _305d% C¥O+371d1a0 _ 4d1a0 o 19 dla() 4 5d1 g + Qd%ao _ 10diog d2 120 + 41d1 o +
36(z—1)3 36 18 3(z—=2) 9(z—1) "9(x-1) "9 (z—1)2 9(z—1)2 9 (x 1)3 ' 9(z—1)3
217d3a0  271djag 515 d1 _635d1+ 4dy I 139 d? 31dy d? 4 . 59d7
36 (z—1)4  18(z— 1)4 3(z—2) " 72(z— 1) T 36(z—1) 72 (z—1)2 36(2 1)2 72(:2 1)

85 d 21742 271d . 4o 3 202 1002 14 o3 2602
36(x—i) 36(z— 1)4 + 13 (z 1)4)H(1 o)+ (W_TO+ (mf1) T 3(z— 1)2 +3(a: 1)5 t—3 -

16 8 16 52 92 2051 | 16 4 15d 7 32 10d
5= T 3a-12 ~ 3 OZO)?) traoi st s tastaeah =1 3@o92 9@z
2 10d 15d 205 d 415 205
SE-T1)Z ~ 9—1° T 9 ( )3 + 511 (z 1)4 T BE=1F ~ 5E=1) )H(O 0; arg) + (_
15d4 4 10d4 + 10d, o 15d, _ 205d1 _ 205d; _ 16 + e + 32 o 2 _
2(z—1) 9(z—1)2 (m 1)3 2(z—1)4 18 (z—1)° 18 z—2 " 2z—1 " 3 (z—2)2 9(z—1)2

62 13 415 4r 205 3 2diad 13d1 o
9(I*1)3+(x g ( )5+ 9(z—1)° 3 -l- )H(O 0; x)-}-( 0 4 (xl 1(52+ 1 04

dlag 5d1a0 7d1a0 _ 46d1ag 8 diag 4d1 aq 8d1 g 26d1 a0 +205d 205 dl + 8d1 +

-l 3G 12 T 3(-1)7 S 1) 8- DF 7T (o 17 3 T -

15 7d 16d 5 31 d 15 13d 205

o1 "2 (a=1) ~ 3@=2)2 "9 (=112 +9(3: 2 9(3: 5 518 T I@—1)T 2 (a1 +36(m 1)
415d . 472d 8 d 16d 8d 16 d 8 d

sty ) H0,100)+ (500 + (59 ~ 3097 ~ 307 T 328~ ooB ~ gt
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. 8d
3 (:592)2 - 3(131)2 - 3(m 2)3 +3 ( )3 + s 1)4 + (z 1) 2*35) H(0; a0) + (‘ @1y T8d1+

2
7(1781)5 —8) H(0,0;a0) + (— = 1)5 +4d? + (4 d1) 4d1) (0,1; ) — 3(922?1)5) H(0,1;2) +
2 o 2 2d 2d 13d1 a2 dia? 5d
((ﬂ% —mld - G T )H(O’M) + (_ 4 g+ B9 éca—Ol) 3@16;)2 +
7d1043 46d1ag _ 8diag + 4d1 ag 8d1a03 + 26d1£¥04 + 35dl + 3(7d1

3 (z—-1)3 3 3(z—1) " 3(z— 1) 3(z—1) 3 (z—1) z—1) 3 (x 1)2 + (m 1)3 B
%) H(1,0;a0)+ (% (z Tzt g(i di)3 4(xd21)4 + 362?ac5d1) + 3?5512) - 3?3??11) - 9(53—6121)2 +
9(40d1)2 + (25?12)3 B 9(9x8—di)d + (13d1)4 + 34(;—2?)15 B 184(;5—%)5 o 3(592) B G(ﬁl) + ( = )2 T (25321)2

9(30 2)3 + (ﬁ_?ﬁ)s +35 (i 31)4 - 2(zF1)5 + 6(13—51)5 — T - %)H(LO? )+ (— 3di o+ %JF
R THR TN T EA SR U e

G(ch%n (;121)2 + 5 & g 3(1;_‘%)4) H(1, 1;a0)+H(0,c1(ozo);x)< dl% + d(; alé) 2(501) +
R = 3%2%1) - 94((501—?)82 - 9(21—6118)2 — B Baw_ 3(?1:a§2) - g((i;foﬁ - 6?3%21) -
34(ilff>2 + (37%)2 S — g+ P o dog oy | Mg (8%)2 + 5ot
o=t~ Gt Sla 1 Gt e g +(2 N
e B —240] -y B 8a°)3 + o +32a0——+$ T+ 2 2)2 +

d 16d; o8 4d 4d
3(:p§1)2_3 (3—2)3+(mfl)3+(x 81)4_%0> H (0 a0)+ <_d1a0+ 1%+ 7T 1%+ 3(z lag B

o? a? Oé o « ot a

6;i110 _ (idjl)og ? d1 )3 +16d10éo— 4d1 () + Eldl )() (ﬁlxdil)()g + Eld1 )0 253d1 _ % 71_‘_
16d 4d 16d 2d 4.d . 8d
8d 32d 70

8d1) H(O 100) + (245 8d1) H(1,0;00)+ (( - 4d2) H(1,1; ao) 2 1) +—3(x72) +

35d1 5 + 28d1 32 80 28 dy 5 di
12 (z—1) 6(z—1) " 9(

12 d1a3+

8d1 14
2P 0 - 2)2+9<w 7 0T O 25 79 (;2 3)“& 1) ‘(;gfpﬁ
4d 4 s 4 . [} o «
@17 2 (xgl) TSP 6( )5 + I + 15) + H(ci(ao); x)( 6 140 ~ 161 T

dlag 7r20<3 ag T 0‘0 aé 43d%o¢0 43d1 ao d? on 16d1a0 7r2a8 23a8
ey *3E-1) " i@ +7 18 T I 9 e 1) 8- o~
4 diod 53d1 o 7 ol 37a 2mr? ag 43a0 95d2a0 95d1 of | 13diod 13a2
27 (x— 1)2 + 54(:1: 1)2 + 18(;5 12 27(x— 1)2 + + + 18(96 2) " 9 (x—2)
3d2a2 | 16dia2 a? 59a2 4 d?a?2 173d1a0 72 al 9a2 da? 139d1 a2
sa—1) T3 =T 4(m 1) =1 T 9= " 36-12 ~ 6@=12 T 6=12 2 @=17 T 36@=1)5 T
7"2‘1% _ 560‘ _ w2 CVo 4 46 ao _ 205d%a0 4 205d1ag _ 17d1 ag 4 10&0 + d2 1% 127 diog
12 (ac 1)3 9@-1)3 36 9 3(z—2) 4(z—1) 9(z—1)
m2ag + 12479 + 38d1a0 . 76a0 4 diag 34d1 ap w2 ag 565a0 + d?ao0  146diag
6(z—1) ' 36 (z—1) ' 9(z— 2)2 9(z—2)? 9(z— 1)2 3(z—1)2 ' 6(z—1)2 18(z—1)2 ' (z—1)3  9(z—1)3
m2ag 1495 g 4d2 ag 505d;1 ag m2ag 803ag o2 ao 377a0 2035 d?  2035d,;
§a—1)° +36(z-1)7 ~ @—Df T 18 (e—1)" t 8@—1F T 18 (a— ! + + 33 08 T
diag  diaf | ap 4 26d1 ad 2d1a0 2003 8 diaj 28% 52 al | 23d1a2 402
( T T oa—1) Tz-1 Q0 21 T30 -2 toa—1r T 9 T3 t3a9
3d1 ao n 18040 i 8dq o 14&0 2d1 a? i 260 46 o}  50djan 8% o 4 2d) a0 _ 9200

3@@-1)2  (z-1)2 (@137 3(z-1)3 3 3 z—1 3(z—1)

16&0 _ 8d1 g 80aq 4d1 a9 88ap _ 8d1 ag 1000(0 100040 205 d1 16 15d4
3@—27  3@—01% T 3a—172 T (z-1)° e 1) ~(a- 1 1t 7+ + tostre-n—
T3 10d 2 n n + 205 dy 415
z—1 3(z—2)2 9 (gvfl)2 9(z—1)2 (x 1)3 9 (:L" 1)3 2(171)4 (:p 1)4 18(z—1)>  9(z— 1)
205 . d%aé . d1ag . d% ao d1a0 . 13d2 O‘o 26d1a0 ag _10d, ag . 4d2
=5 ) H(0; a0)+( 1 2 " REPICESY + +32 3a=1) ~ 0=12 T
14d103 23d2a0 23d1a0 2d1 of  3diaj 9d1 ao 4d2a0 7d1 ol diad 13d102
9 @12t - T3 T2yt HE G e T Ve R
25d%0¢0 _|_50d1oc() 4d1 Ozo _|_ 1a0 _ 46d1vg + 8 diag 4d1a0 + 40d1 o + 2d1010 d4diog 4d%0¢0

3 3 3(xz—1) " 3(x-2)2 3(z-1)2 "3 (z—1)2 " (z—1)3 3 (z—1)3 (z—1)%
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50d 205d3 205d 8 d 15d2 7d 16 d 5d3 5d3 31d
3 @ljﬁﬁ 36 5 T o T a1 T 2aaT) " 3w—2 9o 1)2+9 (x 2 (131)§+9(x7i)33+
15 &2 205d 4 16 16 64
4(z— 1)4 o 2(13d1)4 + 3 (z— 1)o 184(1x5fli)5)H(1' o) + < ao +daj gt 7 % 3 (qu)z - 3% -
2402 16 o? 16 16 16 16 « 8 8
0+(a: 1)02_(1’ 1)3+48040Jr P sy O ey _640‘0+z 1TEE-17 3 - T
L (100)5 + 100) H(0,0; 00) + 2y — 2090 — S0.20 4 Mci_ Bab, 4 94 a3 -
12d102 | 8dy o2 4d1 03 8d 8d 8d 8d 50d 6d 4d
T T 1~ e~ 32diao+ T — 2+ (:1:;1?)0 NG it SRRl w e
oy + eyt + 3t dls) (0,1; ap) + <2d1% Phoh Bhesy Sdl% 38( dla)o +24d1ag -
12d1a 8 d1od 4d1a 8 d 8d 8d 8d 50d 6.d 4d
U + ( )O - (LL’ 1) 32d1a0 + T 1?0 - (:E 1?)02 j_4($1 la)g 2_ (:E 1?)04 + L +2 i - 3(1, 11) -
3(4d1 s + (6 23] 5x0di)5) 1 0; Oéo + (dz Oég dl% _ 16d tog + 4d} ao _ 4(131082 + 12d1a0
6 d2a 4d2 a2 2d? o2 4d200  4d? ag 4d o 4d? o 25d 2d?
T 1) ~ =18 16d1a0+ s Il pew A G -1 +ER 42— o1
2d2 25 df 38d 68 63d3 161d 3
=17 T (a: 1 Tt 305 1)2) )+ 30 ~ Ty T 66D PG =y _8(792 1)7L a1y
76d 152 19dy 323d; w2 215 19 df 605d1 w2
5(2—22 19 (2002 ~ Bi(a 1)2+108 @17 +36(z 0P T 08 (e—1)? ~ 5i(a— 15 T 108(e—17 T 36 (2=1)F —
1643 | 63d3 50d; LG + 2035d3 895dy 2572 . 5665
108(33 1)3 16 (x 1) 3(93 1) 3 (:1: 1)4 (1‘ 1)4 432(m 1)5 27(:C 1)5 72(93 1)5 108 (171)5
25 1855 2m 2d} 8r2d 4 di 2d3 4d3 d3 25d3 8 d 16d
2y 108)""( 3= )5+3(§—11)5+( I e iy R o 1)4+3(a: 5+ =2 ~3m—22
8d 16 d 8d 4 7 8 8 5 25
512 T33P ~ @-1F T 5-2 " 3= " 3627 T 36— 2) -3 (z 0% ~ @17  3@-17

%5) H(0; a@—i—(—%—%dl—k%) H(0,0; 00)+ ( — )5+4d2+(8 dll)s)H(o,LaO)_
2 T 2 w2 2 2 4 d? d2 4d?

s _QT)HO’ L 2)+ ((ac 5~ @ 1) _%)H(1,2;x)+ ( 1T G2 "9 @17 T
a2 205d3 46d 46d 52 d 40d 28d 98d 13dy

@17 ~ 36 @=1F ~ 3@—2) T 3@-1 T 9=2)z — 9(z—i) T 1)3 + 5 i) 6(a— 1)4 +

415 d Sdy | 4d 8d 2d 50 d
T8(=1)5 ( At oD 3 T T~ 3t s T 3 T I s T

) 4d? d? 4d3 3 25d2 8 d 16d 8d
= >H(0 0‘0”(* O AT T T T S tE 5 Syt e
s+ ) H (1 o) (%—16) (0,0;a0)+ (24 8d1) (0,1 a0)+ 24y -
8d1) (1,0; ao) +< ) (1’1;a0)+3(:§92)+6(r—1)_9 (592)2_18(i£?1)2+9(ng52)3_

s 7T2
RSy eyt e 1) s +?2+&)H(1761(040);$)+<2 WQ—@Q_W)H(Q,O;!T)JF

(( 4+ (lﬁdl)2 + (:?ill) 3(1506 Cél)d + 8d1)4 +23 73 (f)—n - 3(:53—22)2 - 3(111)2 +
3(x3—22)3 ~ @I T e ) (0; a0) (W - 8) H(O 0; @) + ((;—di)s -
4d1)H(O,1;ao)+ﬁ— )H(2 1,2) + ( iy 42y + 20 — 2 ) H(2,2;2) +
(dlgaé - zd(fgn + % — g — %dgl% + 2 ?O - 6Z(lzla(i) - 98(21510)2 + (25%)2 + 107% +25 2y
RTRTFU P T TRRE ¥R At P
dsley | o, Sheg | steq édl?)o — Boa Shog ey e +205 d +(
4a0 b+ 4o + 16 ao B 3(116705{))2 B 64;0 L ao n (1601(3 (xSa{%)S 448 a0+ 16a0 (;%32 + (})367%03 _
(36167“1()’—64040+—— e st et i +%)H(o; o)+ (2d1a3— 2 o _
10} | o 8 diof oy 2 120103 8 diod  dded g0 o Sdion Sy | 5 oy

3@—1)2 e—1 T @-1)?  @-1)° 21 (@12 (a-1)®
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4d
(1)1 T30 3@ 17 T 1) @1 1)

8d H(LO,a ) 4d H(lyl;a ) L 20 15d 49 40 10d 5 10dy
By ey e 1)5 R ey Rl e Rt oyl el e AT

2
(275 7+ 2ty — = o+ T G+ ST T T (T %>H(Cl(0‘0> c1(@o); ) +

(d1 0‘0 dlcxo + ao aé 13d1a0 dy ao 3&8 4d1a0 25a 610{0 + 23d1 0‘0 _

8dyap 50d1 6 d1 4dy 6 dy 50dy . _ 16 H(0,0;0)  8d1H(0,1;0)
+ 7 + 3(z—1)° H(17 010)

4 4z—1) "2 (-1 2 9 z—1 z—1 9 (z—1)2 + 18(z— 1)2 +
3dia? i 31ad 4 ddied  Tled  dio] i 1503  131af  25d;a0 4 dia0 130 _
2(z—1) " 4 (a— 1) 3(z—1)2 12 (z—1)2  (a— 1)3 4 (z— 1) 12 3 z—1 z—1
4d10¢02 + 35 ag + 2d1 g 12 «ag 4dq1 o 29 + 169aq + 20356d1 +( 2 ao +2 3"1’ 8a0

3(z—1) 3x—1)2 T (z-1)3  (2—1)3 _(x DT T2 (z—1)1 z—1 "

8a3 3203 12a2 8 a2 4 8 8 8 8 a
T 33 %Jr(x 0132 (%)3+24a0+ 9 — ot + oty ~ i 3200+ 55

2 32 4 50 . diog) 16dla
Iy R e 77 1P —(x_1)4+*> H(0; a0) + (dlao T
4dy 4d 6d 4d 2d
dod % 112dy o — S1%0 4 A0G 2 ah 164y Mg ddy °§0+(‘;d1;“)03—?j1_f;2

2By 4 8dy 16d ad 16d 2d 4d 32d 82
B B s Rlins Rl eoi) Al i § A T s Rl o' Bl e b )H(l a0)+ 35 T T

35d 73 28d 56 28d 323 28d1 56 5d 53
(=1 T12(0-1) 9 (=27 T0@-27  9@-12 136 -2 T (;r 3% T 9@-97 =18 T Izo1)%
(x{di)zl + ey — %) H(ca(aw), c1(ao); @) + (100 +oh — s s T et

100 . 100 12 8 8 12 100 .
3@-1) )H(O’ 0,0; O‘O) + (_ B Tl T3 TIE-P T @Df  3@-1p )H(O’ 0,0;2) +

6d 4d 6d 50 d 50d . 4.d 12
(22— 50— a0ty + e+ e %% ) H(0.0, L ) + (*ﬁ“‘dl*w*

x—1

12)H(0;a0)H(o,o,1;x)+(—%i+ag+§ij—%—m%—%+@ 8 — iy +1203+
if“f—(ff“{’)zﬂfff)s—(ﬁ,‘;‘34—16ao+<%—8> H(O‘ao)+<m—4d1> H(1; 00)— 755+
o) LAl o s VAl A il 1)4 + 30 ) H(0,0, c1(ao); ) + <% -
3 (idlnfz( o 2 e+ 4 HOL L0 o) (= S+ttt gl

8 di 5
(z—1)7 -

I 3(56162)2+3(:6 7% T 30— T oI e 3 )5+2T§5 H(0,1,0;2)+
(%_3(31121)2 _3(2 d2)d T 1)4+3(25d Lt 25d3 ) (0717150‘0)+<(x L 4 (12d1)5

ity 1)5) (0500) H(O,1, L)+ (32 - (iﬁ—dzl)f?’(g Ao+t — oty + (- et
8d+ -2y 8) H(0; 00)+ — (_;)5+4d%+%—4d1) H(Li00)— 255+ 527 + 5l -
3 (ﬂc2 07~ 3e-2F T 3P T @t T 3 2:75) H(0,1,c1(a0);z) + (—%Mk di +

2 ol 32 12 8 402
) (0;00)H(0,2,1;2)+ ( ai) —2a5— - 1+3(x 1)2+ a0+ a{) (acal)z—k(ﬂcal)3

24040 (faf) (5“1)3 + (w B +32a0—16H(0 ag) — 8di H(1;a0) — -2 + 2(;11) +
13 25 . ad

3 (x 2)27L (x 2 _3(1« 2)?”L (x 1)3+(z 7 T3 (:r 1) 2>H(0 c1(ao), c1(ao); $)+(FO1_

4 4 0‘0 4a0 6 0‘0 4a0

16 2
O[O + ( )2 + 040 + - (z 1)2 + ( ao) 12&0 ia(i + (x4£x{))2 - (4a0)3 + (;17010)4 +

160 + (W —8) H (0; 040)Jr (% —4d1> H(1;a0)+ 7% — 2(531) —3 (;;))22) - 3(w51)2 +
. (322)3 - 31) — 2(w25’1)4 - 2(x2_5’1)5 + %)H(O, c2(ap), c1(a); ) + (i_d{ —1 4d1)2 3(fd11)3 -
it et 2 s e e~ i ) H(L0,0:0)+ (5 — 2+
k- )H(O; ap) H(l,O,l;m)—l—((ﬁ—%) H(&%H(%—%)H(l; ao)+

r—1
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4 7 1 5 25 25 )
-2 20@-1) 3(:v 72 T3 (z 23 7 3—1)3  (@-1% 3 (z—1)p ?)H(LO’ ci(ao); ) + (‘

4 d2 2d3 4d? d? 25d2 8 d 16d 8d 16 d 8d 4
— 1 S al _|_ 1)2 _|_ 1 _ 1 _|_ ( 1 - +

z— i+(:v )2 3 (z— 1)3+(m )% 3(z—1)° ( 3(z—1)2  3(z—2)3 z—1)4
1243

3 (357 T 3(9582) (x 33 3 (:c 07T &= 1)4 + S(z 1)o +*> H(1,1,052)+ (7( “1 —4dt -
4d? 2d2 4 d3 d? 25d2
Ry g 12 +4)H(o; ao) H(1,1,1;2) + (ﬁ o+ gy — e+ 1) +
8d 16d 8d 16d 8d 16d .
T=2 3= 3 (-T2 T 3@=28 @17 T ( e T8t 1)5)H(0’ o)+ (‘ oty T
8d , 4 7 8 8 1 5 25
4 d24‘( b5>}¥(17a0)+"i§'_ 2 (z—1) _'ax 2)2 +’ax—2ﬁ T3 @-13  (@-1%  3@-1)%
@) H(1,1,c1(a0); ) + (— oo T e +6>H(0'a0) H(1,2,1;2) + <_ Sty 4d1) _
a7 + ot~ 5 Gy +(( 8dl) _16>H(0'a0)+ ((4 - 8d1> (La0) = 325 + 3y +
3(3:4—02)2 + 3(;—61)2 —3 (;jt 38 T 3(ac et (ac 1)4 + (;c 1)5 + %)H(l c1(ao), er(ao); ) + (‘
(;_6111)5 +4dy+ (35_41)5 - )H<O§ Oz()) H(Z, 0,1; 1‘) ( 8d1 5T 3(;1,36_615)2 + 3(:8,3_di)2 - 3&6_%)3 + @ 8 d1)4 +
8 . 4d 16 15 32 1
(@FU5_8)HaLwﬂ+<@ )5 _&h) (1a®+“4§_2(w%)_3@ 2)2 _3@—U2+3u—®3_

5 17 25 25 . 8d 16d 8d 16 d 8d
@—1)° ~ 3(a— 1)4_2( )5+2)H(QaOacl(ao),$)+<x7§_3(:¢ 22~ ( VR R eV

64 B+ 5 + st — iy + o oty e — ﬁ)H@, 1,0;2) +
(— el +4 di - s +2)H(0; a0)H(2,1,1;2) + (— Sh + 5 + 5y — 3 +
et (25 —8) H(0s00)+ (s —4dy ) H(1;
TeoaT — oI T Heenf e T %)H(Z L, er(ag); ) + (% —ddi — o+

8)H(050) H(2,2, L)+ (54 — 20, — o8y 10y 8d1)4+(8 ﬁ) H(0; ) +
(4d1 W) H(L;a0) — 3% + 2(551) +3 (332)2 + (x11)2 —3 (x 73 T (%1)3 + 2(x1j1)4 +

8 4 4 16 6 ol 403
- %) H<2,c2<ao>,c1<ao>;x>+(ﬂ—aé—x‘”f+ S + “0+%f—ﬁ+

16 15 32 1
a0)+ 355~ 5o T3 ezt

rz—1 T
(ofy 1208 — 284 clo — w4 a4 1600+ L0 +4d1<m i = 17 T
3 (w2_1) - (x 31) - (x251)d - 2*35> H(Cl(ao) 0, Cl(OéO) )+ < 3a0 +3a0 j_oig — (964:%)2 —
1603 — 1228 1 128, _ 00 13603+ La0 — Lo, | ABeq  l2ap, _yg, 16 H(Goo)
%%5&0) R B e s A e el e R ey +25>H(01(Oéo) c1(ao), e1( ao); o) + (—
%+#+if§ L “0+(6"°) —(3“0)3 +18a0 %—(6“0)2 + (x %
e — 2400 — "GO — IR 4 oy — e~ e e T ne N

4 4o 4a 16 6 4
%) H{(ci(ao), c2(ao), Cl(ao)%xH(%—ag—ﬁﬂLﬁﬂL%ﬂLﬁ @ a0)2+(:r 1)
4

2 4 4, 4, 4 8 1 16
1205 — 225+ o2 — o T onr T 60— 55t o g 3 (o2 + 317 ~ 3o T
5a8 5 10 1003 40 o
ﬁ +ﬁ - %)H(C‘Z( a0), 0, c1(a0); ) + (‘ ﬁJF St af g~ 3
15 10 5
%*( M - © S+ 3003 +30% — 208+ 0085 — 2% 40 a0 2 — 5ty — 5t

R LRy i eyl ey 125) H(cz2(ao), c1(ao), c1(ao); z) +64 H(0,0,0,0;2) +

(25 —12) H(0,0,0,e1(c0);2)+ iy —4 di = 2255 +12) H(0,0,1,03) + (- (2% +

(z—1)
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4dy + 125 —12) H(0,0,1,e1(00);2)+ (=8 — 25557 ) H(0,0,e1(00), e1(0); )+ (bigs —
1) H(0,0,c2(00), r(a0)s ) + (2455 — 8 dy — 55 +8) H(0,1,0,0:2) + (525 —
8dy ) H(0,1,0,¢1(ap); ) + (— (4& FAd? + A2d g, )H(O,l,l,O;:p) +

16
(z—1)°

1) 1) (1)
4 d
(( s —4d} - (12d1)5+4d1+( ) )H(O,l,l,cl(ao) z) + (8 dl—ﬁ—
8)H (0, 1,e1(a0), ex(a0); ) + (= s +4dy + -4 —4) H(0,2,0,ex(a0); @) + (5245 -
4y )5+4)H(0 2,1,0:0)+ (— s +4dr + -ty —4) H(0,2,1,e1(0); )+ 25—

4 dy = s+ 4) H(0,2,e2(00), e1(a0); @) + (4 + gty ) H(0,e1(00), 0, e1(a0)s @) + (—
1%@) H(0, c1(a), e1(), e1(ao); )+ (—G—ﬁ) H(0, c1(a0), c2(), e1(ao); ) +
(47 ﬁ) H(0, c2(w), 0, e1(ap); ) + (W 10) H (0, c2(a), c1(), c1(ao); ) +

(16— ﬁ) H(1,0,0,0;z) + (— s + i —4) H(1,0,0,c1(a0);z) + - L
B - A2 ) H(1,0,1,0:0) + (s — 2285 + 2 — 4) H(1,0,1,e1(a0)i2) +
(i —4) H(1L,0,c1(00), e1( o)) + (= iy + 5235 +6) H(1,0, ca(00), e1(c0)s ) +
((ﬁl)s -8 dl—ﬁ)ﬂ(m,o 0;) + (s — 2% + 2255 +4) H(1,1,0, cl(ozo)'a:)-i-
(- 225 +48 + Zds - 12 ) H(1,1,1,0;0) + (il — 402 — s + s +

4) H(1L,1,1 01(00)'$)+<—W+8 dﬁm—‘l)H(L1,01(ao)701(ao)'x)+(—(4d1)5+

5+6)H(12001(a0) )+(%—L—G)H(121,o;x)+(—(4d15+( .

)
(:3 )

(z—1)° 1)
6) H(1,2,1,c1(a0);2) + (s — 255 — 6) H(1,2,a(0), r(ao)s ) + ( — ks +
=15 L +4) H(1,c1(o), O,cl(ao);x)%—(%—m—m) H(1,c1(a), e1(ag), c1(ag); )+

)
((g?—dll)f’ _ (x—21)5 — 6) H(l,cl(ao),@(ao),cl(ao);x) + (ﬁ — 4) H(2,O,O,cl(a0);x) +

d } 4d 4 )
(($4 i) —4 dl—ﬁ‘i‘ll)H(Q,O,1,0,%)4‘(_@4‘46&—'—@—4) H(2,O,1,C1(Oé())7$)+
((Iiﬂl)S — 10) H(2,0,c1(ap),c1(ap); x) + (8 - ﬁ) H(2,0,co(ap),c1(ap); x) + (8 _

. 4d 2

i) H(2,1,0,0:2) + (2 — o) H21,0,e1(00)i2) + (2 — 4 di + 255 —
2)H(2,1,1,0:2) + (= (il + 4y — 255 +2) H2 1 Ler(ao)io) + (255 -
10) H(2,1,c1(a0), c1(a); ) + (ﬁ—‘l d _ﬁ+8)H(272,0701(0¢0);$)+ (‘%JF

4d1+<%—8) H(2,2,1,0:0)+ (255 —4 di— 25 +8) H(2.2, 1 eaao): @)+ (— (1=

s + 25 —8) H(22 ea(en),exlao)ia) + (s —4) H(2 ea(eo),0,exlao)sa) + (10~
7(;01)5) H(2,ca(ap), e1(ag), 1 (ag); ) — 2 H(01(a((;),_01,())%61(a0);2) L8 H(c1(ao),(owyill()céo),q(ao);x) n
4H (c1(a0),0,c2( a),c1(ao);z) + 4 H(ci(ao),c1(a0),0,c1(a0);x) 12 H(cr(awo),c1(ao),e1(aon),ca(xo);z)
(a—1)° (a—1)° (a—1)°
6 H(ci(ao)c1(ao).ca(ao).cr(ao)iw) 4 4 Hier(ao).ca(ao)0xci(ao)iz) _ 10 Hei(ao).ca(ao)calao),cr(@o)ir) |
(z—1)> (z—1)° , , (z—1)° L
2 2 2 2 2
H(2;z) <2ﬂ b4, 2y ?;r d21) - (25 1C)l1 — 5+ %5?1) + 3(§c7T2)2 + =z

z—2 3(z—2)2  3(z—1)2
1772 2572 7C 3r21n2 2 257r
S(x 2)3+4(x 1)3+8(:c 7% 1 8(a—1)5 2(:54 st 3+( s —3m T In2 — >+H(0 37)(
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63d2 19d? 19d? 63d2 2035d2 2035d2 38d; + 161 d; + 76d;
) 1

16 (z—1) + 54(z—1)2 + 5 (z—1)3 ~ 16(z—1)% = 432 (ax— )5 432 3(z— 2(z—1) " 9(z—2)2
323d; _ _ 605d; 50d; 895d; 2035d; __ 3 _ _ 8

108 (a—1)7 ~ T08(z—1)° +3-n7 +27(m 15 T 7108 +35 +3(x B) S(x—l) 3 (m D~ 52
152 25 2 215 37w 1643 1572 257 2

ey ~ Sae T T TR 3 2)3_36(90 17+ 108 (T~ By~ Ty T TS
5665 21 C35+33<3_27r In 2 +27T21n2+32752n —%)4—}[(1':&)(— 22(1<3d15+ 21nzd1+

05— + Ta— NG ] 05 -1y
4d d3 4d3 d 205d 46d 46d 52 d 40d
2_8d$7_11 ' (%;;)2 0 (13d i 51?5124 T % @0  3@-3 ' 3@-D T @27 81
80 43 56 299 56
5 (@28 T 815 ~ 6—17 T 18(90 5 T 3o T 8@ "9 @22  Ba-12 " 9@-27
23 203 w2 35 . 8 d 4d 8d
T~ BT BT~ s 1)o + 3+ )H(O 0‘0) + ( a1 T a1 ~ 3- 11)3 +
2 d 50d 32 .
G T E e R a2 TR e 2 T )H(O 0; a0)+(—7+(x 17~

4d? d? 25d3 8 d 16d 8d 16 d . 16
T 1P T oDf 31 a2 T 3w-22 T 3e-1)7 ~ 3a- 1)3+( 1T ) H(0, 170‘0)+<(x—1)5 -

16)H(0,0,0:00) + (5455 — 8 ) H(0,0, 1 00) + 2455 — 8 di ) H(0,1,0; o)+ (5 -

. o2 T2 472 42 2 2572
4d%) H(0,1,1; a0) — 3(z— 2) 13 (z-1) + 9(x—2)2 ~ 9 (z—2)3 + 18(:5 1)3 +35 ( )4 + 18(z— )5 +

21¢ 634 72 1n2 25 8d 37 35d 31 7di

4 (x—31)5 Ry 2 (z nl) —5mn2 + ﬂ ) + 3(x1j2) 6 (x7r 2) 48(x1ﬂ1) + (;r )" 9= 2)2 +
102 7d 2 + 1077 + 7dim?  14w? 5d; 72 + 5572 dy? + 11572

9 (z—2)2 ~ 9(z— 1)2 48 (x—1)2 T 9(z—2)3 ~ 9 (z—2)3  4(z-1)3 " 16(z—1)3 (z—1)* T 24(z—1)4

263 74 35 7¢ 203¢ 14¢ 35¢ 14¢; 7¢3
720(ac1r1)5 + 36(9@31)5 + = 7= 16(%31) T3 (z 3)2 + 24(x 3)2 +3 (w—32)3 + 8(z—1)3 = 16 (z—1)% —

4Lig

525(3 1225 (s (2) n‘2 In %2 | 472In%2 4 _2 1.2 672In2 | 157%21n2

T6(z—1)7 + 4L142+6( 05~ 6 Ta@-ns 37 72— +8(z 1)Jr
472 1n2 37r21n2 _ 47%In2 | 57%In2 3372In2 | 25721In2 25 2 217 * | 205d17% 26572

@27 T3 @-12 (@2 "1 D71 8@ DI T 817 2 =% +70m T

F. The J+Z-type integrals

F.1 The J+I integral for kK =0

The € expansion for this integral reads

Lo Lo _ o
FA(Y, € y0,dy, a0, doz0) = (i) G+ 5 +) G+ 2 + (G i)y + O (), (F1)

G = 290 — 3y +6yo — LH(0;Y) — 2H (05 90) + 1,

0 2ad ad Sy2ad 10yo o 1552 o
© _ 1,3 4 Y%% _ Yo o+yoo A 9ydaf + ygof

(Jx1)4 L —Y%% T T — T3 — 3ygag + 0% \
10y0a0 ByTOaO 11y0a0 + 18ypag — 1y° + 293 Yo + 7d1y0 — 21% — 11d1y0 +30 yo + < yO +
392 — 2_4 2) (05 o) — Zy3H(0;Y) + 3y2H (0 Y) ~6yo H(0;Y) — H(O; Y)+

28 + 9yE — 18y0 F2H(0;Y) — 325 — 6 ) H(0;0) + (— 245 + 3d}y3 - L,

2H(0; ao))H(l; Yo) + ( —2ag+ 52 + 2>H(C1(ao);yo) +1H(0,0,Y) +8 H(0, O;yo) I
2d) H (0, 1;y0) — 2H (0, c1(00); y0) + § H(L,0;Y) +2H (1, 05y0) — 2H (1, ex(a0); yo) + 55 +2,
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G i) =
7 ydad 23 29yl
d1y0a0+ 18d1y00‘0 15— ldly(Q)O‘é dﬂ/o ao yoao +1 d13/0%+ dlyo% o+
173
6 S’H(O, Y) O‘o 2yOH(O Y)a0+2yoH(0 Y) O‘o dlyoozo— dlyo a0+ y°a°+ d1y0 a0+

217 30 3
%d’lygag -= Z{% % *dlyoao 11d1yo a + 5y0a0 — Yo H(0;Y)ag + 3yg H(0;Y )ag —
mon{(O Y)Oéo dlyo a0+2d1y0 275y0a0 5d yOOéO—z 1y0a0—|— + 43d1y0a0+
dlyo m + 2yS’H(0 Y)ozo 125y(2)H(O, Y)ao + 10 yo H (0; Y)ozo — gdlyoozo —
2 /
dlyo ao + 217”““0 +12d1yden + Bdjyd ap — a0 Gdiga 29d13y°“° o+ 2o
848 H(0; 1(2)@0+11 VEH(0;Y )ag — 18y H (0; Y )org + 24008 — Svis  Mug 170wt 4 gor g2
111y0+49d1 vo_ 8501 %0 11 4yo+ 253 H(0; V) — 243 H(O Y)— dlyOH(O Y) 22 H(0;Y)+
deOHOY 30y0HO,Y L2 H0;Y)—2H(0;Y) + H(0; ap yoo ya4+y0a4—
12 0*0 0

581y0aO

3 3
16y0% +6yZad— W% 4 yBad 15yoa0+203/0ao 16y0a0+22 Yoo — 36y<3040+2dly0 -
—”gyo +3lg’° 4d1+2 d’ Mo _13lo 4 208 1(0; V) —3y2 H(0; V) +6yo H(0; V) — 2y
2H(0;Y)— y‘édll—i—yo L+5 (yo 1)+ %) (gdlyoao—dlyo ozo—i-dlyoaé——dlyoao—l—GdlyO ad—

1y0 _

@dlygag +4dyygad — 15d1y3 o + 20d1yoad — d1y0a0 + 22d1y2 e — 36 diyov +2
3 4

12d1y0 65d1 y0>H(1.aO) 127r2H(1 Y) <y06a0_y02ao_'_ 02ao_%_8y%ao+3 ¥R 0_10y§)a0_|_

15y0

+2y3 a3 — of +10ypad— 930 2 ygao +11ydap+4diap—2d; ap—18yoco+2H (0;Y) ap—

200+ 2 — 16% —ddy +2df + T+ (4ao ~ A —4) H(0;a0) — 21000 91 (0;Y) +
4
(4a0d1 ) (1;a0) — y%)dll + Yo— 1 + (yo 1) + %1) H(ci(ao);yo) + < Y 63/0
12 yo———4>H(o 0; a0) + ZY3H (0,0;Y) — 3 y2H(0,0;Y) + 6y H(0,0; V) + H(0,0; V) +
(2090 30 y§ +60yo —8H(0;Y) + 5121 +28> H(0,0;y0) + (4 194 — 6d1y2 + 12d1yo — 4 dy —

11aD

d
= >H(071;0¢0)+H(13y0)(6 W60 — d vl — ao + 3 diyoag — gdiydad +3 diygad +

yo—1
11djaf 23d lag

9 1OdﬂJO 040+2d13/804(2)_15d 22_ % O‘HOdﬂJOag d Z/0040+11d1y0 ap+—3—
18d1y0060+ 1y0 2dl1 3_4gid8 7d1 y0+21 d1y0+43d +11d1 Yo 30d y0+ 2d SH(O, Y)—

3} y3 H(0; V) Lt H(0;Y) + 640 H(0;Y) + H(O ao) <2d§y0 ~ 20302 4 32 +
610 —Gyo — 5 +2 H(0;Y) + iy — 24— 22— 10) +4H (0,0 00) +4dy H(0, 1; 0) -
=)+ <2d1y0 Od,y2 +18 d}yo + 6, + (4 — 4dy ) H (0; ) — 2} H ( V) 25 Y H(O, 1)+
(= 28+ 84% — 6yo + 4H (03 a0) + 2 H(0;Y) +4d1 H(1;a0) — 3.5 —10) H(0,e1(a0)i yo) +
H(0; y0)<y° 0 —y2ag+yo of — 16%

22 y2a0 — 361000 + 2d’1y0 13343 7d1y0 n 221y0 +ddy — 2d, + 11 dlyo M n (@ B

16y8a0
3 +

af +6y3as — 20y0a0 +4 ygad - 153/0040 +20ypad —

18
6y8 +12 yo — - — 4)H<o; a0) + 203 H(0;Y) — 92H(0;Y) + 18 yo H(0;Y) + 22X 4
. . d 2d w2 .
6H(0;Y)—2H(0,0;Y) =2 H(1,0;Y)+ ;i — 25 _ 6L 22 109) 4 208 1y(1,0;Y)

3ydH(1,0;Y) + 6yoH(1,0;Y) + H(1,0; Y)—I— (2d1 ve + 2§0 9, y2 — 3y + 18d,yo + 6yo —

2 d 2d2
1L dy+4H (0;00)~2H (0 Y) ~ 40 4+ 2% 4025 410) H(1,0; o) + (254

—3dPy2 +6d2yo—
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12 H
S (< 4dy +2 5+ 2)H (05 00) ) H(1, 13 0) + (= 28+ 843 — 6 yo +4H (0 00) + 2H(0; V) +

d/
4y H(1; 00) + ity — 28— 220 10) H(1, ex(00)s 90) + (4 a0 — 557 —4) H(ex (00), 030) +

(2001 — 35 — 21 ) H(e1(a0), Liyo) + (2 a0 — 325 — 2) H(ea(ao), eala o)) =

L H(0,0, 0, Y) —32H(0,0,0; o) — 8, H (0,0, 1;10) + 8H (0, 0, c1 (cg): yo) — LH(0,1,0;Y) +
(4ds — 8, — )H(0,1,05y0) — 22 H(0,1, 11 yo) + (—dds 1 2, + 4) H(0, 1,2 (00): o) +
4 H(O, 01(040), 0; yo) + lelH(O, 01(050), 1;y0) +2 H(O, 61(040), Cl(Ozo), ) - %H(I,O, 0; Y) -
12H(1,0,0; yo) — 2 d{ H(1,0, 1;90) + 6H(1,0,¢1(ao); o) — SH(1,1,0;Y) + (4 dy — 2d; —
2) ( 1,0; yo) + (—4d1 + 2d/1 + 2)[‘[(1, 1, 01(040)' yo) +4 H(l 61(040) 0 y0>

2d) H (1, cl(ao),l;yo) +2 H(1,e1(a0), e1(a0); yo) + 55y —3 3 + 5 +4.

F.2 The J«I integral for k =1

The € expansion for this integral reads
.. .. .. .
FAY, € o, diy o0, dos 1) = () 3+ 500G+ 2N + (i) +0(e)., (F2)

where

3
i) =% % 4 3y — L H(O;Y) — H(0;90) + .

2.4 4 3,3 2.3 3
(j *Z.)(li _ %ygag + y04ao _ yo4a0 + 4y0a0 - 3y0a0 + 5y0 ay al 2 15y0 0 5y0ag +
Lugoo _ U600 4 gy — B0 4 g3 4 T 21 g d“’“ + 15yo + ( L33y
ok + 1) H(0; 00) — Sui H(o- Y) + 33 H(0;Y) — 3y H(0;Y) — L H(0;Y) + ( — i+

Wi 9 g+ H(0;Y) — —B)H(O;yo)+ (- 44+ 38 3y, + LA

H(0; 00) ) H(L: o) + ( —ao+ gy + 1) Her(ao)ivo) + $H(0,0:Y) + 40,00 +

Yo —1
dy H(0,1;90) — H(0,c1(co);yo) + $H(L,0;Y) + H(1,0;90) — H(1, e1( o) o) + %i +1,

7 yg’ao 23y0 ao

(i) = dlyoao + 5ediyioh — 5t — *dlyo% 121y o+ +gdiyo o +
+d, ygao 29y0 oy Ly H(0;Y)od — 4y0H(0 Y)a ZyOH(O Y)ao — —dlyo g —
id/ 1731%)8&0 + §dlyoofo 19d1y0 21751((5)% - *dlyO % dll Yoy o+ 305yo %
9?JOH(O Y)a0+ 2?/0H(0 Y) o — ?/OH((); Y)ag+ 32d1yo ag+3diyiod 2757;% o —§d1y0a3—
Hd’ 2a2 + 581ygag + 43dlyo% 49 d1y0 a2 — 1003yoao +y3H(0;Y) a 145ng(0; Y)a? +

36
5y0H(0, Y) ol — d1y0a0 - d’lyo Qo+ +6d1y0ao+ 25d’ o — 503%)&0 65d1y0a0 —

217y0a0

29d; oo 237310“0 3yOH(O Y) ag+ 4 ng(o Y)ao — 9o H (0; Y)ao + 4 4dlyo -
3 2
% _ TV | 3R — M8 190w 6w g7y 4 Lgny3H(0;Y) — yg H(O,Y) -

dlyOH(O Y) 2413/3 (O,Y) 161d’1y0H(0,Y)—15y0H(0,Y) 24772 H(O Y)—-H(0;Y)+

4 3.3 3 3
[ ol 0Q, 8ysa 10yp«x 1592 o? 8ysap
H(O,ao)<y0 0 _ 3102 04 y2 0 __ yo 043 g Oz%— y 049 Sa% yo 0 +10y0a% y% +

6
! 203 3
11y2ag — 18yoap + diyg _ yg 7d1 yo 4 31y0 —2dy + d, + M _ 13112210 + %yS’H(O; Y)—
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yo—1
;dlyoao + 2d1yo 0‘0 9d1y0a0 + 3d1y0ag — 10 d1 yoao + 2d1y0a0 d1y0a0 + 10d1yo ao

—6dyy2+ 65d190) H(1; a9)— 247r2H(1 Y)+ (yo b

2 4 4 4 3.3 2 .3 2 2
yOO‘O + Yo ao ay 4y0a0 + 3y0 oy 5y0a0 + 11040 +y0 040 15y0040 + 5y0040 9a0 _ 4 yoao +

12 4 3

“yoo‘°+2d1a0—d1ao—9yo ao+H(0 Y)ao ao+%—%—2d +d +4§’g°+(2a
2) H(0;00) — 2O 1(0;y) + (2a0d1— 24 —2d1) (Liag) — 24 4 0 4 o (fj}) o+

B0 HO:Y) g0 H (1)~ S80 —H(O0Y) — S 455k + 1>+%)+(1d1y8 ol -

Sdvygao+11diydao—

yo—1
%)H(cl(ao);yo)—i-(T—?) y0+6y0—i—2)H(0 0; 0)+35 H(0,0;Y)—3y5 H(0,0;Y)+
SyoH(0,0;Y) + 1 H(0,0;Y) + (1090 1593 +30y0 — 4 H(0;Y) + .07 + 14>H(0, 05 0) +

1 4
<2d1 3 —3d1y¢ + 6d1yo — 2d1 — le )H(07 1; ag) + H(1; yo)( TWeai — d’1 ygoig — = dlao
11d O‘o

+

U 2_ 15y 2 04
d%yoa0+d1y0 02‘0 2d2 0 +5d1yo O‘o
4 Yy 49d?  TdPy 21d y2 43d 11d 0

sdiygao+g diygaot 90[11/00‘07L lgofd, 0~ At D

15d, yo + Ldyd H (0; Y)— Sdiy2 H(0;Y)— Ll H(0;Y) +3d, yoH(O Y)+H(O « ) (d’lgfg’ -

3 U
U U 8 4 3y — By — e+ H(OY) + 24— B — oL 5) 4 2H(0,0500) +

2 diH(0,1; ag) — ) <d’ BV 4 9d]yy + 3d, + (2 — 2dy) H(0; a0) — d}, H(0;Y) +

] ) H(0,1;0) + (— Uy 3 gy 49 H(0;a0) + H(0;Y) + 2dy H(1; a0) — o

yo—1
3.3
5) H(0,c1(a0); yo)+H(0; yo)(yo% Ui 0h | Yod _ Bjod | 3.2 03 o

1 y 4 3/ 3 /
1diyo of — sdiygal+5diyg o+
3dlo¢0

10y0ag

10y0a2 Syoao +11y0a0 - 3 B 133363/0 B 7d1 yO 4 221y0 +2d _d, 11d1 Yo 589y0 i

(290 342 )H(o, ao) YR H(0;Y) — 992 (0 Y) + 9yoH (0 Y) 4 (L_? +
d" T 2

3 H(0;Y) - H(0, o~y) —H(l 0;Y) + oy — 0 — bl gy — T — 109) +iydH(1,0,Y) -

1 ﬁ . 9d1y0 . 3y0 .
2yOH(l(]Y)—F?)yo]if(lOY) H(lOY)+ d} 3/0 -5 +9d} yo + 3yo

d d/2 3
U 4 2H(0;00) —~ H(0;Y) — 28 4 Gy L 1+5) (1,o;y0)+(—13y0— SV 43 2y, —

yo—1
2

B 4 (—2dy + ) + D) H(0:00)) H(L Ligo) + (= %+ 28— 3yo+2 H(0:00) + H(0;Y) +
2y H (1 ao>+ 2 4L —5) H(, cl(ao>- yo)+ (200 — 525 —2) H(ex(ao), 03 o) +
(Oéodﬁ m - dl) H(ci(ao), L 90) + (Oéo e 1) H(c1(aw), e1(ao)iyo) —
1H(0,0,0;Y) —16H(0,0,0;y0) — 4 dy H(0,0,1; yo) +4H(0,0,c1(a0); y0) — LH(0,1,0,Y) +
(2 dy — 4d), — 2)H(0,1,0;90) — d2H (0,1, 1;50) + (—2dy + d} +2) H(0,1,c1(ov); yo) +

2H (0, c1(w), 05 90) + di H(0,c1(an), 1390) + H(0, c1 (), c1(co); o) — 1 H(1,0, 0' Y)
6H (1,0,0;y0) — diH(1,0,1590) +3 H(1,0,c1(0);90) — 1H(1,1,0;Y) + (2d; —
Yo) +
9.

(
Y)
1) H(l, 1,0; yo) (—2d1 + d/ + 1)H(1, 1, Cl(ao) yo) + 2 H(l 61(040) 0;
2
dy H(1,e1(a0), 1 y0) + H(1, e1(ao), e1(a0)ivo) + gaomgy — 5° + 1 +
F.3 The J«I integral for k = 2

The € expansion for this integral reads

1, . | 1, . L.
TJ(Y, € yo, djy, g, do; 2) = 8—3(j *z)(_z?))+ ;2(] *z)(_2% + g(] *z)(_? + (j *2)82) +0(e), (F.3)
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where

. (2
)% =1,
@) =28 24 9y~ LH(0;Y) — 2 H(0; 4
(j*1)55 Yg +2y0 — gH(0;Y) — 5 H(0;90) +
2 2qd 8 2 8
G+ )®) = —Fvdod + Ugh — o 4 b 2>+ R e o b+
403 ad 2y3a2 2 2 5y0 o 8a? 8 yda
(0—22 + Tt - g +2y00‘0_ 5%+ ety + ey +3(yo b + T+ 2y

1090060 3a0 520 16 g g 2d1?/0 19 yo 7d1y0 . % o
+4yoao + 3 -3 ot + 3+ Fyes 272 Tt 3
11d vo | 31 2 2 160 32
s <_*0+y0 — 240+ 3501 T 350237 T T3 T s 2)4 XTI

3 H(0;00) — By$H(0;Y) + 8 H(0;Y) = 200 (0;Y) = $H(0;Y) + (= %8 43 4 — 630+

2 . 2 80 160 40 32 5 . 2d} y3
SHOY) = 500 ~ 56027 ~ 30027 ~ o-D7 33025 T8>H(07y0) + (_ gt

&
"y — 2diyo + 119 -2 H(O' ao))H(l'yo) + (— o0 4 m + %) H(ci(ao);yo) + <—
ol 203 11 .
- 25 af 42 a0+ gy + 5t + Gy + ey — o) Healoo) ) +
H((): 07 Y) gH(Oa 07 yO) %dll (O? 1a ?JO) 3H(07cl (CV()), yO) + % H(la 07 Y) +
1

1
6
2 . 2 . 80In2 1601n 2 40In2 32In2 131n2 2 26
§H( ,0;90) — 3 H(1, e1(ao); yo) + 3(yo—2)2 + 3(yo—2)° =+ (yo—2)3 +3 (yo—2)5 6 =+ 73%6 + 5%,

(2) _

11 y5 5 d
(F*i)o = sediydog + 54 Woes — gff% ardiypag — 7ydiyg g + yO% - 1% +

(07 —f-f « 35 + H 0;Y
61 Yoo+ 5541900 — g = 15U H (05 Y )og— 53 H(0;Y) 040+3?/0H (0; 3)040 %

LH(0;Y o - 1;1(;;3,2) + gy 4 19
frebo e Pt St - ﬁgwﬁ—%w o + = SBH(0Y) of +
B0 Ve S 0) o~ AR o vied sy
18?;(?02) o 278(62110 C¥23)2 + 27(2(())0432)2 + 143050 + gidlyoo‘o ’dlyo - 281%%% - *dlyo 04(2)

2d/ 1883]{% 040 . 113d1a0 + 13d 040 + 10d1y0a0 d1y0 Oéo 224y0a0 + 3yS’H(0 Y)Oéo
2,5 2 SH(O Y)a2 11H(0;Y)a2 4H(0;Y)a? 46d1a

245 ff (Ovy)%j sy (0; V)oi- N T LA T H (0:¥)ag— g5

8d! o 179« 83d1a dia 247a 4d1 o 4400 155 a?

9<y§ 5T 802~ W27 T3 G- 2)2+18(y0 5 T 3 =" T 0(yo= 2)3+ b= Sdiygao—

181y0a0 7 2 3
— stdiygad — Srdhyl o + 50 + f5diyg of +

_l’_

dlyO ap +25yoao 23 384, 1R Oéo +11 &y — 1881355% 83d1 ag +19d8ao 52d19yoao _ 14 d’lgyoao T
949 13H(0;Y 18H(0;Y
9000 _ 848 F (0); Y)ao + L ygﬂ(o,y)ao — dyoH (0; Y)ao o

52H(0;Y)ag  16H(0;Y)ao | 1 . _ 383d1cvg 35d] o 1130 151d1ag 38d) oo
So-2p st + 2 (0Y) 00 = S+ 5 008~ (00 G2
26300 118diag 4d ag 74600 _  32d1og 22400 133a0 42 di yo 25d’1y0 +

3 W—-27  3(y0-2° " 3 —-2° " 9w—-2° 3 (yw-2)T " 9(yp-2)T

137 yd  17d2y2 | 223d) o2 179y3+49d'12y0_298 d/1y0+359y0+ d’lyS’ H(O Y) 19 3H(0 Y)

81 108 108 18 54 27
Ldiyd H(0;Y)+ Y y2H (0, Y)+ 2 diyo H(0;Y)— 2 yo H(0; Y) =2 H(0; Y) gg‘H(o,Y)
2 4 4 4 3
Hmw%w—%w%%wQ%f%ﬁ?w%w—%%ﬁﬁ—@32
% + 443,,(5;@3 —4318 04(2) + 10y3? % 3(131?32) o 3(12 aé) - 3(y80(ﬁ)2) & 5 16y98i0 + 420?/5 0 —8yo ap—
3(214?)0102) N (31?36—&20)2 - 3%@%1 0533 o 3(yo 2)4 TaoT 2d1 yo 1233 - 7d1y0 + 71 yo + 41d1 +3 18 + Hdl o

25 2 _ 2H(0;Y) 80H(0 Y) 160H(0 Y) 40 H(O Y)
S+ SWH(05Y) —yg H (0:Y) +2y0 H(O; Y> 3wo-1) 3 w027 Bw-2°  (0-T
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32H(0 Y) 8d} 20 4dy 2d} 7 _16.d; 12 d
3wo—2r T2 H(0Y) + 5505 = 5505y ~ 30300 T 3oy T 2017~ T2 + o2 T
88 128d1 88d) 168 4.dy 8d} 256 259 |

Wo-2% 9 (50-2° | 9(go- 2)3 + o3~ ot T T 0Dt T G T 5 ez — 35

4
17,3 4 1 diog | 2 d1og 16 44 3_ Tdiog 16 3_
(gdlyo ap—gdiygap — +3dy yoag— 3wo—2) 27d1y0 ag+3diygag —— o d1yocy
2d1 0} 8d1o 45 .3 9 2 9 Tdiad | 10 9 16diad  22diod  8diod
w2~ 0 (-2 T 3000 — Ay = T g Aot ~ 505y B(ye-2)7 3 (- —2)?

16 3 20 2 _ _ 26diag _ 36d1 g 104diog  32d1cg 25d1y0
910+ Fdiynao +di a0 = 8diyoao = 56, 5y ~ Gy ) ~ B(ye-2)° ~ B yo- 27 T

23diyd | 10 dy | 52diyo | _49d 398 d 112d 32d ,
60+ 1T G 5ty + 5hema T 0nsr T 3Gt ) H(100) — sgm H(LY) +

¢ (yo—2) (yo—2) 3(yo—2) 3 (yo—2) , )
yg ag _ ygaé + yoag N ag N 17043 _ 8y0a0 + 2y0 ao _ Sy()ag o ag - 4a0 29048 +
18 6 (y0—2) 36 27 9 -2 9 (yo—2)2 54
2y8a(2) 2 92 5y0a% 801% - 110% . 404(2) _ 13a0 . 8 ygao 1Oy(2)a0 4diog 2d’1 ap
52yt T 3Wo—2) 3 (y0—2)2 3(yo—2)° 12 9 T3 T3 3
2 . _ 13a0 _ 18ag 520 16 ag Tog 25y0 613 4dy | 2d)
oo+ 5H(05Y o0 — 550055 — 10917 ~ (30297 ~ Blyo-o)t T 18 T %6 3 T3
4ap 4 4 2H(0Y) 4o di 4d1 _ 4dy .
2yo+-( 5%~ 30D )]?(O ag) — IY(O Y)+( =% :Xyo—l) o) H(1;00)+
32 4d; 2d} 7 3 32 104 59) H .
302~ 5o T) T3 -1 T 2w T 027 + 5028 + 3o + 1) Hle(ao)ivo) +

7dq 0‘0 . 5d1 0‘0

diag  d] 5 d d) o?
(B — ek 1 4pr0;) of — 228 + 3HOY)af - f + B - ek -
11d,

H(0;Y)o2+ 200 _ 114 a0 4 500 _ gy, Y)ag+7ao+89 b ( 14990 9024 g

160 320 80 . SOH(0;Y)  160H(0;Y) 40 H(0Y)
Ty o Ll e L ) e )H (05 c0) —

3 (yo—2)? 3(yo—2)3 (yo—2)*
32H(0;Y) —|—QH(O-Y)+ <d1a3+4d§a° —2d1a0—4d1a0—|— 113d1 __160dy _ _320d; __ _80d;

3(yo—2)5 3(y0—2)2 3 (yo—2)3  (yo—2)F

64d 52 16 d 12d) 460 128d 88d]
oy ) H (L 00) + ey — 52~ e T o3 TGz~ g T oo

400 4d 8 dj 316 256 115 . 493 2
00-2° ~ Go-27 T 3o-97 T 330-27 T 5 (yo-25 ﬁ>H (e2(@0); 9o) + (TO 2+

4 160 320 80 64 . 2,3 .
4yo — 3(yo—1) 3 (y0—2)2  3(w—2)3  (w-2)F 3( -2)° +3>H(0 0;a0) + 5 OH(O 0;Y) -
+ 160 +

20
yd H(0,0;Y)+2yoH (0,0;Y)+3H(0,0;Y)+ yo 10y0—|—20y0 3 HOY )+ 305+ 0.5

o3 a9 ) H0 00+ (92t gy

2d"
S~ Gt~ sy ) H(0,1;00)+ (*4 3d1y0+6dly°+ T (3-4) HOie0)-
9 80 d 160d, 40 dj d, ) 23, 2
3 H (0 ) + 3507y + 353 + a0 T 27+ 3 (yo by ) H0. L)+ (= %5 08 -

2 Y) 4 ) 160 40 32
2y0+3 H(0;00)+3H(0;Y)+5d1H(1;00) = 555+ 5050227 T 502 T Gosayt + 35ea —
% )H(O;ﬁ(ao) yO) + (236 3 (50282)2 - 3(y?)4_02)3 - (y()1602)4 — 3 (;()282)5)[’[(0 02(a0);y0) +

203 H(1,0,Y) — y2 H(1,0;Y) + 290 H(1,0;Y) + $H(1,0;Y) + ( BY5 L2532 — R +

19d] | 4 . 2 ) 4d 2d) 80 d 80
Gdiyo+2y0— 5" +3 H((”O‘O)_*H(O V) = 5025+ 3000 T 30T T 300=3 — Fez®
160d, 160 40 d} 32d) 32 107 ) 2dPy3 o 2
5 (yo— 12) T 5027 T 2)7 - ot 3y~ e T ) H(L,0 yﬂ)+( g —drypt

3
202 yo- S+ (-2 Zh o 2y m (O;ao))H(l,l;yo)+(—ﬁ+y§—2yo+4ﬂ(0'ao)+

2 4d 2 d 2
H(O Y)+ di H (1 0‘0)+3( S 30D 3D T 3 e 2)2+ Tor 2)3+(y0 St e
80 d 160d' 40 d' 32
%)H(l’“(%)’yo) (5007~ o~ G~ e+ 5t) HOea(oo)io) +
160d 320d 80d 64d d 160 320 80
(3<yo—21>2 + 30 T God) T 0T~ 3 T 30eDT T GeodF o2 T T
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26 . __160dy _ 320d; _ 80dy _ _ 64dy 8 d1
JH2.0:90) + ( — 5oty — 5oy — (s — gty + 5 sy
2apd]

oSy st — ) H(2 ca(c0)iwo) + (482 — gty — 4) Hlealao), 050) + (255 —
2d, 2d o 4o
sty — 2 ) Her(ao), Liyo) + (250 ﬁ —2) Her(ao), e1(ao)i yo) + (of + 251 -

d 4
201(2) —4 ap — 3(;)@2)2 -3 (;0202) - (y0@2)4 -3 (yo 2)5 + )H(CQ(QO)7O;Z/O) + ( 12040 +
2d’1ag

11 d/ 80d, 160d} 40d), 32d,
- la() —2dyap + (yOJQ)Q -3 (y0,2)3 ~ o 21)4 - 3(y0 12)5> H{(ca(ao), 1;90) +

320
2T 327 T

a 203 80 160 40
(70 + TO —Oéo 20[0 3(yo—2)2 -3 (yo—2)3 - (yo—2)% -3 (yo 2)5 +% )H(CZ(QO)a C1 (QO) )
éH(o,o,p;m—fH(o 0,0;90) — §dy H(0,0,1;40)+ 5H(0,0,¢1(a0); y0) — 5 H(0,1,0;Y)+
(ﬂ_%_f) H(Oalao yO) 2d/12H(0a1717y0)+< 4d1 +2d1 +3) H(O 1 Cl(ao) )
%H(Oacl(a(J)?Oa yO) %dll (Ovcl(QO)al;yO) + % H(07 Cl(O&O),Cl(O&O)J/O) (1 0,0; Y)
4

H(1,0,0;0) — 3y H(1,0,1;90) +2 H(1,0,c1(00)iy0) — gH(1,1,0;Y) + (451 =

2d!
) H(1,1,090) + (= 4+ %+ 2) H(L 1 e1(a0)ivo) + $H (1 ex(a0), 0: o) +
3 .4 2 4 2 4 4
%d H(1,ci(ap), 1; yo)-l—3H(1,C1(a0)>61(a0)'@/0)+H(0'yo) (yogo—y0“0+ y03a°—3(;;°_2)—
ad  16y3 o | 4y2ad  16ypad 2 o 8a3 Tad 4 yda? 10y0a 16 o2 2202
LI L S B T R B (R S (T I (T
S8a T2 16y ag , 20y2 ag 2 36 104 2d, y3
W_TO_ g +0T_8y0a0_ (yoa 2) (v C;())Q_?’(yo a§)3 3 (yo 2)4+a0+ 5
139y, 7 dy 457y 41 d d’ 11d’ v, 4 160
i 6 T -t ot — 33y +< — 2y3 +4yo — 3(yo—1) ~ 3 (yo—2)2
2H(0;Y
Ty — Gy — ey 3 ) H (05 a0)+ 3y H (03 V)~ 3y3 H (0: Y )+6 yo H (05 Y )+ 5 +
SOH(0;Y) | 160H(0;Y) |, 40 H(0;Y) | 32H(0;Y) | 5 , 9 ) 9 ] 8d)
3 o027 T 8027 T (o217 T 302 T 181 (0:Y)— 3H(0,0,Y) =3 H(1,0,Y) — gty +
20 | _ddy 2dy 7 4 16d1_ 12dy 88 4 128d; 88d) 168 +
3(o—2) "3(wo—1) 3 (yo—1) 2(wo—1) " w0—2)2 (W—-2)2 (w0—2)2 "9 (w0—2)> 9wo—-2)% (y—2)3
4d; 84 116 256 320 In2 _ 640In2 1601n 2 _ 1282 4 26In2
(yo 2t 3 (yo—2)4 (vo—2)*  9(w—2)°>  3(yo—2)? 3(¥w0—2)* (w—2)* 3(yo—2)° 3
361 . 160 In2d; _ 320In2d; _ 80ln2d; 641n2d1 160d;  320d,
+1os +H(2; yO)( 3(yo 2) 3 (w027 (w—2)?* (y0—2)" ( 3(yo—2)7 3 (yo—2)°
80d;  64d; 8d) 320 26 ) 8 1
B~ T ey 3+ S + 3 (e T Gyt T 3) (0;a0) +3d1 In2 +

160ln2 | 3201n23_’_(801n24_’_ 64ln2) 261n2)+H(1 yo)(18 Bl — LdlyRad— 17d) ao+

3(¥0—2)% ' 3 (yo—2) Yyo—2) 3 (yo—2)°
d’ 4 8 d" 3 d] 4d)] 2
319005 — 5 (;(?02) — grdyypog + 3diyh of — 1230 — 51900 — ylo_aé) - 9(y01a20)2 + dlyo af —
2d’ 5 8d! 11d} o 4dh o S 10 23d
2djgof — 578 + §iiuo of — st — T - T2 oAl Q0+ oo+ =% -
13d ag 18d’ avo 52 d) oo 16d’ oo 2d? y 19diys 49472 7 dPyd 11d y2
41000 = 57595 ~ Tgo2)7 w-2' w2 T o m s T3t
19578 o Hetun 310 4 pr(0; ) (255 — 20— a2 2, g2+ 12 S+ 2H(0;Y)+
ady  2dy o 80d] n 160d, i 4o d, 440
3 (yo—1)  3(yo—1)  3(yo—1)  3(yo— 2)2 3(1/0 2) 3 (yo— 2)3 (yo 2)3 (yo— 2)4 (yo—2)*
32d; 32 107 2
3 (yo— 2)5 + 3(yo—2)° - Tg) +§ dlyOH(O Y) dl (2)H(07Y) - ?d/l (07Y)+2d1 yOH(()vY)
4 ) L4 ) 8 1 80d/ In2  160d’ In2  40d'In 2  32d,In2 2
3H(0,0;0) +3d1 H(0,1;00) +5dy In2 — 5 (y1 27 2% Wo=2T  3(yo—2)° %) +
w2 2072 4072 1072 801n°2 1601n2 2 401n>2
501 T 9 (w027 T 0023 +3 T2 + Saesa — 63 T S + Senmn T femmr
32In22  13In%2 @d n2 — d’l 9 _ 80 H(0;Y)In2  160H(0;Y)In2  40H(0;Y)In2
3(yo—2)° 6 1 d 1 3(yo—2)2 3 (y0d21) (yo—2)*
32H(0;Y)In2 13 8 n2  52ln2 _ 16d;In2 12d} In2 460ln2
302" HO:Y)In2 + 30,755 ~ 300-2) ~ (30-27 T (9022 T 3 (yo-27
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128d;1n2 | 88d|In2 400In2  4d;In2 8d}In2 3161n 2 256In2  377In2 w2 | 160
5027 T 927 T 3(w-27 (w27 T 327 T 3(yo—21% T 9(s-27 36 T 216 T 51

F.4 The J«I integral for k = —1
The € expansion for this integral reads
e TS S C VS SRS CL VNS PPN CEONNE DO CRY (-1)
ﬂ(Y7 € y07d07a07d07_1) - g(j*z)—4 +g(]*z)—3 +?(]*Z>—2 +- (.7*7’) +(J*Z) +O (8)7
(F.4)

where

GG =-1,

_ 2
()5 = =%+ 38— 3yo + FH(0;Y) + H(0s90),

(+i)) =4+ 5H(0:Y)yj — LU T B0,V )gE + 3 43 + L+
3H(0;Y)yo — 12y0 + (4 Yo _ 6y2 + 12y — H(0; Y))H(o, o) + (CGT% - lyo + 3d1y0 -
L) H(1iy0) = H(0,0:Y) — 4H(0,0;0) — di H(0, 1590) = }H(1,0;Y) -

24’

(] " Z)( 11) ngi . 5y§20¢3 + 5y0323 3_ 133;)(1783_1_ 1739(2)38 80 goa‘g +/211y%a8 _/1029g§i oz(z; +2
158ypa Ty o 7 y5ao 43y000 d*yg 8 diyg ™Yy 14y0 17 d1 22d7y5 ™ Yy
21yg 4_;d’2y0 _‘151d}8y0 - 7r23 T y Q;y " l?{sy N 11 " R ’

2~ 8 t— ot 2y0_42y0+< ot _&4_6(7;})3 1)+13) H(0;.00) -
sy H(0;Y) + gyi H(0:Y) + {5y H (0; Y) 3y8H(0 Y) — 4 digoH(0;Y) +

1290 H(0;Y) + 472H (0;Y) + i P H(Y) + (= Syl + % i LA H(0;Y )y} + T
3 diyd + AL H(0;Y)y2 — LU 412 djyo — 3d)H(0; Y )yo + 49d1 Dot 4 (2 33+

—L;)H(o-ao) %d’ (o- Y)+ L)H(1;y0)+ (—gyo ag+y0ao—5y°%+¥+
% bydad+38wel _ B ob 93,2 4 2006 g6y, 24 3800 | 800 _y3090 4 30y g —
4?—M+m°%%w%n+)mmmmwgwumwﬁwwom—
3yoH (0,0;Y) + ( ~ IO 4 942 48y, + 4 H(O; Y))H(o 0;90) + (— VS | G2 —

12 dyo — AH(0; ag) +d, H(0: Y))H(o, 1;90) + (ag 1696 1 1902 — 1600+ 228 — 3y2 +6 yo+
2.4 2>H(0,cl(a0)'yo) — L3 H(1L,0,Y) + 3y2H(1,0;Y) — 3yoH(1,0; ) + H(0; o) (—
s A E(0;Y )y + 2508 + TS | 6H(0; Y )y2 — 20— 2890 _ 191 (0;Y )yo + LT +
H(O 0:Y)+H(1L,0;Y) — g t3 s+ 62—%)+<—'TB 2 y°+6d1y0+3y8—12d’1y0—6y0+

d 42 d
Zh - 5+8) H(1 050) + (- b2y +° L 3 dyo+ 1L (05a0)) H(1,1590) +
)H(C1(Ozo)7 c1(ao);yo) +

(2% 3y3 %)H(l,cl(ao);yo) + (
411 H(()? 07 O’ Y) + 16H(0’ 07 Oa yO) + 4d,1H(Oa Oa ]-7 yO) - 4'H(Oa 07 61(0[0); yO) +

1H(0,1,0;Y) + (4d; + 4)H(0,1,0;y0) + dZH(0,1,1;90) — 4 H(0,1,¢1(a0); y0) +
2H(07 Cl(a0)> Cl(QO); yO) + % H(Loa 0; Y) - 2H(170a 61(040); yO) + %H(lv 1,0; Y) +
2 H(l, 1, O;yo) — 2H(1, 1, Cl(ag); yg) + 2 H(l, Cl(ao), 01(040); yo) -

16y0
3

7 3¢ =
3(yo—1)+ 2 3
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1 13 ydag Ty3ag
(7 * Z)( ) — —s5diyag — dlyoao + o + grdaype + 13dl Yoo — 5 —
97
§d1y0 0‘0 47d1y00z0 y102a0 — E H(O' Y)aé + 2yOH(O YY)« yoH(O' Y)ozé
29 1853 o 187 631y of 245
324d13/0 ao + pdiygad — —sar > — fosdivpad — 1osdivs @ 0 0+ o5 "+ B diyo of +
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G. The KxZ-type integrals

G.1 The [ integral for £k =0

The € expansion for this integral reads
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8d 49 d’2 7d2y2  25d 133d) 11d 2
90 047 | Tdivs  2ody vg 153 T 4 32d] o+ (- ”’O 232 32—

d’ T
6cdyyo+yo+ it — Al 4 24 2y 10>H(0; 9) —4H (0,0 a0) —4dy H(0,1;00)+7 ) +
2d"

3
(= 2198 +9d1 3 — 18 dyo — 6, + (4dy —4) H(0; 00) — 25, ) H (0, 1-y0)+(%—3y3+6y0—
4H (0; ag)—4dy H(1; ao)—i—m—}-lO)H(O,cl(ao);yo) ( 2d} yo—%+9d1y0+3y0 18d4yo—
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yo—1 yo Yo
S (-2 - 2)H (o;ao>)H<1,1;yo>+(2y0 343 +6 yo — 4H (0; 00) — 4d1 H (1 o) —

6yo+11 d} —AH(0; cp) + 2 — 25 _2_ —10)H(1 0; o) + (—2 d2yd +3dPy2 —6dyo+

e 2 +10) H(Lex (o >'yo>+(—4ao+—,1+4)H<cl<ao>,o;yo>+(—2aoda+
2 d

o +2d; ) H(ea(ao), L) + (=2 a0 + 525 +2) H(ea (o), ea(ao); yo) +32H (0, 0,0: o) +
8 d\ H(0,0,1;10) —8H(0,0,c1(a0); yo) + ( 4d1 +8d4 +4) H(0,1,0;y0) +2d2H(0,1,1;0) +
(4d1 - 2d/1 - 4) H(O’ 1) C1 (a()); ?/0) - 4H(07 61(040), 07 yO) - 2d/1 H(07 C1 (aO)) ]-a yO) -

2H(0, c1(), c1(ao); o) + 12H(1,0,0;90) + 2 dyH(1,0,1;90) — 6H (1,0, c1(ao); yo) +
(—4dy +2d} +2) H(1,1,0;y0) + (4dy — 2dy — 2)H (1,1, ¢1(ap); yo) — 4 H(1,c1(a0),0;y0) —

2d’1H(1, Cl(()éo), 'yo) -2 H(l, Cl(ao), Cl(ao) yo) (y02 0 +3 (53— x — 4.
G.2 The < integral for k=1

The € expansion for this integral reads
1 1 1
KA (60, o, 00, dos 1) = —5 (k= )0+ 5 (k=0) 8+ (k=)0 + (k) +0(0), (G2)

where

3 2
(ki) = =4+ 240 — 3y0 + H(0590) — 5,

1 ydad y2ad yo ab 4yBald 3y2ad 5y0 " 15y2a2
(k*z)()—%20f00+ 0 __ %O+ %oi 0+ 2 00+5y0a0

1= Yoo —
L y§°‘° + 120 gyiag 4 DY @ _ TS | By ”dgy‘) — 16yo + (— — 30 4 3y, —
/3
yo — 1) (0;a0) + (yo - M + 9y + —1 + 3) (0;90) + (ngyo - 1y0 + 3d1y0 -
d
5+ H(0500) ) H(130) + (ao ~ ik = 1) H(ew(ao)s o) — 4H (0, 0590) — dy H(0, 130 +

H(Oacl(QO)vyO) — H(1,0; yo) + H(1,c1(0);90) — 1,

(ki) =
1 / 3y o |1 ’ 4 13yfag 1 ’

d1y0a0 sedidag + =0 + gdiygog + fdiyg ap — =5 — gdiyo O‘o 5 diyoag +
2o e gzdlyoao b iy o — 23,0 of — fedidad + L EE
Qd/ - 30558% - *dlyo % d/1y0 ap + 347y0 i + 5dll/oao Qdﬁyo - 33113180% -
%dlygag d’ Yoo + 1021yoa0 + fgdlyoao + 4d’1y0a0 - 265%&0 - 6dlyo ao — ﬁdlyoao +
283%80‘0 + 65d1 yoao + 29d1é/00‘0 _ 245y£ o 2(;)&0 5~ % _ 1 yo + 1y0 + ? yo _4 8+ 17dl v

! !’

106213/3 7 yO + 155y0 N 491?))1;7;0 + 199d1 Yo + w2 yo — 64yo + (7 éyo ao + 902@0 _ y02040 + 8y09a0 _
330 0+1°y0°‘0 2dad+ 588 104503+ 8y0a°—11y0a0+18 yoorg — 48 4 20 | Th v
43y0 +2dy —d)— 11d1 Yo 143y0+ 2 d1 _yjli1_12(501 1)_2 (yol - _%> (0; o) (_%yga61+
y02oco yoao +8y0a0 _3y 0 0+ 10y0a0 2 0+ 15yo 10y0a0+ ?/o‘)‘o —11y0a0+18y0a0—

1y°+169y°+7d1 Y BT _oq, +d’ 1y y°+625y0+( 2yo+‘3>yo—6yo+—1+2) (0; ) —
Yo— ’

2d 61 103 . 1 1
y0—11 + Yo 1 + 12(yo—1) + (yO 1)2 + ﬁ)H(O,yO) + (_ gdlyg Oéé + §d1y(2]0é3 — §d1y0 aé +
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8d1y0a0 3d1y0a0 10d1 Yoo — 2d1ygad + 2diytad — 10d1yo ao 8d1y0a0 11d1y§a§)+
18d1yo ap — 25 1y0 +6d1y5 — 65d1y0> H(L; a0) + ( Y00 + a ao Z”Of0 + % + %

3y(2)a8 5y0a8 11 0‘0 15y0 0 9 11 0‘0 4y0a0 llyoao /
2 + 3 18 —y0a0+T—5y0a0+ 1 + 3 2 —2d1a0+d1a0+9y0a0—

3 2
P4 2 dy ) — 904 (—200+ 527 +2) H(0;00)+ (—200di+ 2254241 ) H(1500)+
2d d 61 1 55 ) 2y3 2 2
yo_ll - yoil 12 (yo—1) - 2(yo—1)2 - ﬁ) H(Cl(a0)7y0) + (_ TO + 3y0 -6 Yo + yo—1

2) H(0,0; 00) + (— 2% +15 33 — 3050 — 5.5 — 14) H(0,0; yo) + (— 25 1 3432 — 6y o +

_l’_

d/ 4
2dy + yZdl )H(07 1; ag) +H(1;y0)< ; d/ (pag + 3di ygei + Tt — 3diyo ag + gdiygag —
lld 9d
sdiys % +5d1y0a0 190 ap+ 15dlyo ag+ ao —5dyy0 ap+gdiygan — 5 diygao—
23 d ao 4d/1 49d/? 7d’12 25 d’lyo 133d} 11d1 Yo

+9d1y0a0 . yo + 2y 3 T EERRE +16d, yD"‘( 1?,y8 +
%O—i_wlTyo - 3y0 — 3dyyo + 3yo + = d - jodll T Yo =] +y0 1 +5>H(03a0) —2 H(0,0;0) —
2d1 H (0, 1;ao>+%2)+(—d'1 v+ 9‘“% ~9dhyo —3d; + (21 ~2) H(0; 00)~ 55 ) H(O, b+
(4 — %% +3y0 —2H(0; ao> —2 diH(1;00) + 5 +5) H(0, c1(ao)iyo) + ( —di i — % +
Sty | 3 _ —2H(0; a0) + 5% —yjil—y(){ —5> H(1,0; y0)+<—gd’12y0+

! /' 2
SV 3 @2y + 24 4 <2d1 —dy —1)H(0; ao)) H(1,10) + (% — %8+ 3y — 2H(0; a0) -

2diH(1;00)— y%dlﬁryo 1T 1+5>H(1,01(040);y0)+( 200+ 1+2> H(ci(ao), 05 90)+

(— aod; + 5047 + d') H(ci(aw), 1;0) + (- g+ ooy + 1) H(Cl(ao) c1(@0);yo) +
16H(0,0,0;y0) + 4d,H(0,0, 1;90) — 4 H(0,0,c1(); yo) + (—2dy + 4dy +2)H(0,1,0;y0) +
d? H(0,1,1;90) 4+ (2dy — di — 2)H (0,1, c1(); yo) — 2 H(0, c1(ap), 0; o) —

dy H(0,c1(), 1;90) — H(0, c1(a), c1(aw); yo) + 6H (1,0,0;90) + dy H(1,0,1;0) —
3H(1,0,c1(a0);90) + (—2d1 +d} + 1)H(1,1,0;90) + (2 d1 — d} — 1)H(1,1,¢c1(ap); o) —
2H(1, c1(0), 05 y0) —dy H(1, c1(ao), 1;yo)—H(l,01(060),01(040);y0)—#02_1)4-%—%—2

G.3 The I integral for k =2

The € expansion for this integral reads

1 1 1
K (610, dy, 00, dos 1) = (k=) + (k=) + (k=)&) + (k) +0(e), (G3)

where
(2) 1
(k; * ’1,)73 = )
k 2 _ 2yo 2 2 H(0: _ 4
( *2)72_ +y0 y0+3 ( 7y0) 9
2) _ vag yoao Yo 0‘3 o oy 8yiaf 2y0a0 _Swag  ag
(kxi)Z) = S5° — + 6(yo—2) 12 7 T 9 Yo—2
4048 7 ao 2y0a0 . 2 92 5Yo a% . 8a0 . lloz0 . 4a0 . % . 8 ygoco
S-2?7 18 T 00T T3 T ae-n 327 Be-2® 12 9 T
10y3ag _ 13a0 _ 18ag  _  B52a9 16 ag 20 2d1y0 25 yy 7d1yo
3~ 400 = 37y,- 2 = Ty =0 Rt 7 +
13y3 | 11d} yo 2y 280 160 _ 40
5t~ ot Y6 +290 ~ 550D 3527 ~ 52" ~ -2

- 133 -



3 (yo 327 T )H(O;ao) - <2y0 Y3 + 6 Y0 + 5501 T 3027 T 3 e T eyt T
e 18)H(O' vo) + <2ley0 — diy + 2o — g+ 3 H(O;ao>)H(1;yo) + (2% -
% - %) H(c1(ao);yo) + (%3 + 298 02— 2 aq - o — i — il —
T ) H(ea(a0)iv0) — § H(0,050) = FALH(O, L) + FH(0,e1(00); o) ~

. 2 801In2 1601n2 401n2 32In2 13In2 _ 26
EH(laOa yO) H(l Cl(ao) ?JO) (yon 2)2 3(y0_n2)3 - (y032)4 - 3(y032)5 + g 97

(k = i)(2) = —idwgaé sdiypag + ! yO% + 24d1yoao + 7 diyg o — 5%% + dlao -

%dl yOO‘é 11d1y0a0 41y0 %G + 12?;?02) 36 3(22:2) 3173 + d1y0 a0—|—81 dlyo 225)1:"’#0‘0_

tschygad — iy of+ 30?%%% + 43%5 b= dlllg S+ Rdiyooid + Frdiyo o — 54?6%% + 181 7(?12%) B
/3 3

9(220102) T 6 ?3?02) 27?;!;&%) a7 ?3?32)2 - 1?2}30 _*dlyo 0‘0 d Z~100404r 3591%)8 2 + d1y0a0+

ZdllyQ 2 _ 20929518060 n 113d1ao 13 géoco o 7d1y0a0 '1y0 a2 2 215y0a0 n 4(65(1)10% 98(;?_020) B

2502 83d1 a2 d’lag 349 o2 4dy 02 68 a? 169a2 8 u 3
250-2) " T8(yo—2)? _3(y0—2)2 TS 97 B3P S ap 72 Tarhiviant grdiygao—

913/0010 23 20999(2) @0 83d1 g 19d} oo 52d1 yoao 14diyoao 949y0 g
18 5 ygao — g diygao+ 108 T 36 18 + 9 +—% +
383dicg _ 35djan 385ao __ao 4 151 diag 38djao 983 ag 4+ U8djaq 4d1ao .
18(yo—2) 9 (yo—2) 18(yo—2) 3(yo—1) 3(740 2) 9(740 2)2 9(y0 2)2 ' 3(yo— /22)32 3 (?1072);‘
998ag | _82diag _ _320aq_ 167ao 2 d1 vd + 31d1y0 + w2 yo . 230y0 + 17dYys 247 djyg
9y0—2)3 " 3 (yo—2)% ~ 9(yo—2)% 108 108
ﬂ'(i/o ) 247y0 W 49 )d’12y0 (y30431y0 w2 yo 134y0 yg aO 2yoag
+ ——wm tow T3 - §yoao‘|‘ 5 3 13 (yo 5+ % ot
16y0a0 4y0 ag 16y00¢g 2048 8 0‘0 7a0 4y80¢(2) 2 9 10y0a3 1601% 22 0‘0
o7 + T2 T o2 T 50 0~ 73 e TG 2
8ad 7 ao 16y0ao 20y0ao 26a0 3600 104 ag 32aq 2d’1 yo
30— TR ] , +850 a0+ 55,-9) 27 302 T 3o-27 07 t
2590 7d1yo 95 yg  41d; ﬂ 11d1y0 8d} 20 4d, 2dy 7
+ 36 36 18 9 40— 3(yo—2) + 3(y0—2) T3 (yo—1)  3(ywo—1) 2(yo—1) +
16d1 12d} 344 1 128d; 88 d} 2152 4.dy 8d]

(yo—2)2 (1/()—2)2 3 (yo—2)2 ~ 3(yo-1)? + 9(yo—2)% 9(1/0—2)3 T 9(yo—2)3 + (yo—2)F ~ 3(yo—2)2

d 4 d 4
3 (55152)4 - 9(y0 2)5 + ) H(Oa Oé()) ( ldlyoao + dlyO aO + 16(10 - %dlyoaé + 3(;07302) +

167 .3 .3 4 3 7d1a8 16 3,2 oy | 8had 4, 3 9 2 92 Tdiag
ﬁdlyoao - gdlyo og+—g + jdlyoao + Yo—2 + So—2) gdlyo ag +4drygog + 6 —
10 o | 16d1a} 22d; 0 8d1aj 16 204 .2 26d1 oo
gdly() ag+ 3(g0—2) +3 Wo—2)? + (yo—2)° + @dlyo Qg gdlyoag diog+8diyoag+ 300=2) +
36d1 g 104d1 a9 + 32d1g 25dl y(?)’ + 23d1y(2) _ 10d1 _ 52d1 yo . 49dy 398dy  _112dy
(yo—2)? ' 3 (yo—2)3 3(740*2)4 ) 9 3(yo 32) 9 (yo 2)? (yo 2)3

32d1 X yo O‘o yooco 17 ao Syoao 2y0a0 8 yoao

4a 29040 2y0a0 5y0a0 lla 170‘0 8 yoao 10y0 ag
5 (o 2)2 - +2f‘/00‘0 ety 5 e+ S+ 3
4d1ao 13aq 18 ag 52010 16a0  _ 19c9 25y0 61y0 4dy  2d)

+ 9 g0+ g0+ e S g g ey — e T T3 T3

3(yo—1)

2d} 7 332 1 104 32 53 . di aé
300 20D 9027 3G-D7 3027 3 -2 I8 H(er(ao)iyo) +( — t
d ao 25040 7d1 al | 5d] ao 11010 dy ag djo? 13a3 11d; og _ B5djco  23ap 89 d1 11d1
+ T T + 3 TT3 T3 3 T3
4 Adog

64 11 .
(—a0_7+2a0+4 Oé0+ (yo 2)2+ (yo 2)3+(y0 2)4+3(y0 2y5 §>H<0,0[0) (—dlao—

4d1 o 2 11d 160d 320d 80 d 64d . 8 dj
%84 2d0f + ddag — i o0 80 B M) H (15 00) — gy

ia . 4 agd 4d 4d ) 4d
2y0+< 3 +3(yo D) +§)H(O’ o)+ (_ 3 13- +Tl> H(I500)- 3(yof2) N =i

5 4o 16dy 12df 700 4 128dy 88dy 1840 4o Ady 8dy
3(yo—2) " (¥0—2)2  (yo—2)2 9 (¥0—2)2 ' 9(wo—2)* 9 (¥0—2)> 9(y—2)3 ' (yo—2)* 3(yo—2)*
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(yo—2)* 9 (yo—2)

80 64 20y3 4 160 320
(yo—2)* 3( Yyo— 2) 3)H(0 0; o) + <_ ot 10y0 —20y0 — vo—1  (—-2)2  (yo—2)3

ddy 33
o 2~ (y072)5 ?) H(0,0550)+ (_ 570 +2d1yh —4Adiyo—3 di + 3(;(?1 Dt 3(2?)%1)2 +

d d d 2d 4

St Gy g ) H(0, 1 00)+ (=245 3y -6 g0~ +(4 L) H(050) -
2d" 80d! 160 d’ 40d" 32d’

-1 30=27  300-2° o2 3 (yo-2) )H(O’ Liyo) + <* ~y5+2 0~ 3H(0;00) —

st H(L00) + 5057 = 55,97 ~ 530229 ~ Go-27 ~ SGo-25 T18 )H(O’Cl(O‘O);yO) * <_

4
L — s+ 4 ) Hcalao)s o)+ (— 28 +208 — 4y + 35y + 5o + e +

2 320 640 160 128 . 2d] v§ 208 2

3 + (yO 2)2 + (yo 2)3 + (yo 2)4 + 3 (yo 2) )H(O, CQ(QO), 3/0) + < — 413 0 _ 70 + 3d/1 0 +
2 19d . 4d 24 2 __80d)

yp — 6y = 5H(0500) + 53050 ~ 55050 ~ 5em) ~ 30-37 T 30—
160d 160 40 d 40 32d] 32 107 . 2.3 4+

T2 T 302~ o2 T G~ 32 T 3wz — s ) H(L,05y0) + ( — §dTyg+

d d 3
dRy3—2d? yo+ i+ (= 50— 2 H(0:00) ) H(L, Liyo) + (348 yo+2y0—*H(0 ) -

. __4d 2d; 2 80 160 40
gdl H(1; ap) 3(yoi1) +3(yo 01 3m=D T 3022 3 (w0-2)3  (yo—2)% S(yo 2)5 +

80d/, 160 d 40d) 32d] 8d]
%7 )H(lacl(ao);yo) T (3(yo—2)2 * 30— 2)3 + (yo o T 525 71>H(1 e2(@0); o) +

(_ 160 dy 320dy  80dy _ _ 64d; 160 +3 320 464
3(y0o—2)2  3(yo—2)>  (y¥0—-2)* 3(yo—2)° 3(yo—2)? ' 3 (y0—2)3 (yo 2)4 3 (yo—2)°

26 . 160d 320d 80 d 64d 3 d/ 160 320 80
7) H(2,0590)+ (3 (y0—12)2 T 3(1/0—21)3 ™ (y0—21)4 T 3(2/0—12)5 3 322 3 (0—2)° (w-2)*

a 2 apd 2d}
T o 2)5+26>H(2’62(a0)'y0)+<_470+ To— 1)+%>H(61(040)70;y0) ( 3+
%) H(Cl(a0)717y0)+( 2040+3 (y() 1)+3) H(Cl(ao),cl(ao);y0)+(—0/01_70_’_2040_'_

diaf  2d)
S+ sty — %) Hlealao), 05y0)+ (- B8 - 25,28 4 g1 o+

400+ 35,257+ 3057 + o

11d 80d} 160d} 40 d} 32d" ot 203
2dy00 — 5 w027 130027 T (o 2)4+ (y0—12)5) H(C2(0‘0)’1590>+(_7°_T°+0‘3+
2 a0+ 55,737 13 <;f°2>3+(y0 IR 161)H<c2<ao>,c1<ao>;yo>+% H(0,0,050) +
SAH (0,0, 1590)—5 H(0,0,c1(a0)i yo)+ (— -4+ +3 ) H(0, 1,050) + 32 H(0, 1, 130) +

(% - Tll - %) H(0,1,c1(a0);90) — %H(0701(a0)’0; yo) — 2dy H(0,c1(a), 1590) —
SH(O, 61(040)701(040);3/0) +4H(1,0,0; yo) + 34 H(1,0, L yo) — 2 H(1,0,1(a0); o) + (
% BVH(,1,0i90) + (48 = 5% = 2)H(, 1 c1(a0)ivo) — § H(Lealao), 050) -
AL (o) Ti3n) = § HOLea(oo)scr(20);0) + H yo)( — buf o + 1Bt — 2o 4
7+ 7% — 4y§a% + 4y o — %+

16y0a0 . 4y§ 048 16y0ag 2a0
3(y0 Q)jL + T +yo 215 (yo 2)
160‘0 22 a

7 of 16y0ao . 20y0 0 260 3600 104 g
50— T 322 T 3<yo 2)3 t% Tt 8y 0+ 50, gy -2 + 320 T
200 2d’1

2 3
3(3072)4 —ap— Yo +175y0 7d1yo _529 3 +%+ 11d1y0 135 yo+( W0 4 oy2 —dyo+

4 160 320 . 8d} 20 4d
TG0=D T 30027 T T 1al T oo + 30 _3> H (05 00) + g9y — g3y~ ey

2d} 7 16dy 12d 344 1 _128d; 88 dj 2152
S0 T 2(yod D~ Cw- 2)2 T2z T30 27 T 3m 107 927 T 927 T 90027

4 dy 8d)) 448 3201n 2 6401n 2 1601n 2 128In2  26ln2
037 T 50027 T 70007 + 5027 T 300277 T 30027 T o-97 T 30—25 3
535 1601n2dq 3201n2dq 80In2 di 641n 2 dq 160 dq 320d1 80 di
108 +H(2; Z/O) 3 (¥0—2)2 ' 3(yo—2)3 + (yo—2)% + 3(yo—2)° 3(yo—2)2 + 3(y0—2)3 + (yo—2)% +
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64d;  8d} 160 320 80 26 . 8y _160ln2
T2 3 B0 T 0B oD T G2 T3 )H(O’O‘O) 302 =50

3201n2 801n 2 641n 2 261n 2 . 17d ao 1 ' 4
3 (yo— 2) _(yo 273 (yo-2)7 T 3 +H(1 vo) _78 d1y0a0+12 1110 0+ 3G Yot
dia 0 8 d} 0‘0 4d, O‘o 2
G (yo Sy + v diygad — 3413 of + 4 21 + gdiyo + A58 + (yo sz — 5415 of +2diygog +
2d; o2 ’ 2 8 o2 11d} o 4dy o 8 23d1 0 y
3 7d 140 @ + 3(yo—2) + 3 (yo 2)2 + (yo 2)3 +3 dlyo ao — dlyO +4d 1Y0&0 +
13d} o 4 18djag |, 52 djog |, 16dja 72d1 yO 25d1y0 +49cl’12 7 d’fyg _ 13diyd 7205 dy  11dPyo i
3(yo—2) " (yo— ) 3(yo—2)* * 3(yo—2)* 18 3 27 9

vs | 2y 3d 4d 2d, 2 80d"
Mo+ (=524 2o - 2d1y0+2y0 TS0 D) T3 oD T 3D 1 3w0-27
80 160d/ 160 40d) 32dy 32 107 . _
T0DT T o3~ T DT T oot — o3t T T3 — Tpesa t 18) H(0; )

4 . . 8 80d In2 160d In2 40d In 2 32d) In 2 2
EH(O, 0, aO) - gdl (0, 1, a[)) — gd& ln2 + ( 2)2 + (yo 2)3 + (yo 2)4 + 3(y01_2)5 + %) -

2 2072 4072 _ _ 10x? +¢ 801n 2 _ 160In%22 _ 40In?%2
9yo—1) ~ 9 (yo—2) 9(yo 2)° 7 3 (yo—2)* (yo 2)5 373027 " Bw-2)°  (w—2)7
321n2% 2 131n 2 11 gy 8 dyln2 521n 2 16d; In2  12diIn2  700Iln 2
Bgo—25 T sodiIn2 +5dy In 2 — 5y + G 4 S — T~ S T
128d1In2 88d/ In2  1840In2 +4d1 In2 8 In2 172 In2  448In2 +47ln 2 7_@
9(yo—2)3 9(1/0—2) © 9(w0—2)% " (yo—2)* 3(y0—2)4 (yo—2)*  9(yo—2)° 81 °

G.4 The < integral for k = —1

The ¢ expansion for this integral reads

KL (€; o, dy, g, do; 1) = <k*z>< ”+ (ki) G0+ <k*z>< g <k*z>< D (kxi) V40 (e)
(G.4)

where
(ki) ) =1,
_ 3 2
(k) ) = % — 20 4 340 — H(0; o),

(ki) ) = G 4 T | Thus yg B 4 13ye + (- Wi 4 6y2 —
12 yo>H(0;yo) + (— dl% + 3d§y° L, )H(l;yo) +4H(0,0;y0) + dyH (0, 15 90),

~(—1 5y2a2  Byo af | 13y3ad  1Ty2ad | 80 yoald  1lyda? | 109y2 o?
(k*l)(_1)=—rlg;y§aé+ y{JQO_ 90 0 4 yo 0 _ yo 0 4 yo 0 _ g%o+ g% 0 _
158330048 . 7yg’;0 T y(j)gao + 43y0a0 + 1 yo 11 2d7’1y8 w2 yo + 44yO 17 d12yO + 25d1y0 + yg . SZy(Q) +

1 1

49d2yo  154d} yo 7y0 13 y2 11y0 13 13 ) 4d1y0 Ty

36 9 T 3/0+48?/0+ 3 T2 B@-1) 6 H(Ova0)+ 9 ~ 18
7d! 61 22d, 115 d? g2 rdhyd 7dP? 11d
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