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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 computation 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 kinematical 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 [1].



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 order (NNLO) [2-11].
In particular, in Ref. [12,13], 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 [12,13]. The method is an adaptation of a technique developed in the last two decades
to compute multi-loop Feynman diagrams [14-19]. To our knowledge this is the first time that
these techniques are applied to integrals of the type

1 (e 7s)
F(z) = /0 /0 drdy 2F1€ (1 — ) yfoe (1 - ) (1 oyl f(ay,z), (L)

where
1 1 1 1 1

am (1 —a)mz yns (1—y)m (1 — ayz)ns’

fly,2) = (1.2)
with n; being non-negative integers and 0 < a9 < 1.

An alternative method for computing the e-expansion of the integrals is iterated sector de-
composition. This approach allows one to express the expansion coeflicients of all functions we
consider as finite, multidimensional integrals. Integrating these representations numerically, we
obtain the expansion coefficients for any fixed value of the arguments. Every 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 numerical results agreed up to the
uncertainty associated with the numerical integration.

The outline of the paper is the following. In Sect.f] we outline the steps of our method. In
Sect. ] 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 important for our computations in
Sects.[§ and [, respectively. In Sects.[ and [] we calculate analytically the integrals needed for
integrating the soft-type counterterms as a series expansion in the dimensional regularization
parameter €. In Sect.§ we calculate some of the integrlas needed for integrating the collinear
counterterms. In Sects.P| and [ we calculate two sets of convoluted integrated counterterms,
which can be obtained from a successive integration of the results obtained in Sect.[. Sect.[]]
briefly discusses the numerical calculation of the integrated subtraction terms and the merits of
both the analytical and the numerical approaches. Finally in Sect. [[4 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 function at tree level and at one-loop, which are
needed for the evaluation of the counterterms. 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. (E) with n1 = ng = ng = ngy = n5 = 1 one can
perform partial fractioning with respect to the integration variable x first, so that

1
x(1—2)(1—zyz)

1 1 1 222 1
== 4 - . (2.1)
x l—yz1l—2 1—yz1—2ayz

Note the appearance of the new denominator 1 — yz, not originally present in the integrand and
coming from x partial fractioning’. One then performs partial fractioning with respect to ¥, by
considering the denominator 1 —xyz 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 2 1 N 1 N
y1—y) 1 —yz)(1—ayz)  1—2z(1—-yz)(1—-wyz) y(l—ayz)
1 1
+ (2.2)

1—2z(1—y)(1—ayz)’

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 amplitudes. If the
upper limits in the = or y integrals in Eq. (@) differ from one, ay < 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 inte-
grals 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
e. A natural basis consists of one- and two-dimensional harmonic polylogarithms [20, 21]; for
representing some master integrals, an extension of the standard basis functions has proved to be
necessary.

3. Integrals needed for the integrated subtraction terms

The subtraction method developed in Refs. [12,13] relies on the universal soft and collinear
factorization properties of QCD squared matrix elements. Although the necessary factorization

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



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 accuracy and these overlaps have to be
disentangled in order to avoid multiple subtractions. At NNLO accuracy this was first achieved
in Ref. [11]. A general and simple solution to this problem was subsequently given in Ref. [22],
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 (),

n d
dén(p1,.- o0 Q H 2(;17)d : +(p?) (2m) 6@ <Q Zpl) , (3.1)

z:l =1

in the form
dén({p},; Q) = dom({P}m; Q) [dPn—mm({P}n—m; Q)] - (3.2)

In the context of computing QCD corrections, this sort of exact phase-space factorization was
first introduced in Ref. [1], where only three of the original momenta {p} — that of the emitter
pt', the spectator p} and the emitted particle p? — were mapped to two momenta, ﬁi‘j and pj,
the rest of the phase space was left unchanged. This sort of mapping requires that both ¢ and &
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 [7, 8].
In order to take into account the colour degrees of freedom explicitly, as well as define a phase
space mapping valid at any order in perturbation theory, in Ref. [23], 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
m = 1. Symbolically, the mapping

(0} 25 Y = {Bro e Birs - B} (3.3)

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

hn 5 (0¥ = (.- n) (3.4)

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 transformation. 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.



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

3.1 Definition of the collinear integrals

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

1 -
[Ap{is) 1 (pr B Q)] = /0 dor(1 = )20 20 46, (g psp), (3.5)
where s5- o = 2p;r-Q and p’ér) = (1 — a)ph. + aQ". The collinear momentum mapping and the
implied factorization of the phase-space measure are represented graphically in Fig. . 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 m = 1) and Eq. (B.9):
the two circles represent the (n — 1)-particle phase space de¢,_1({p}?"); Q) and the two-particle
phase space d¢a(pi, pr; p(ir)) respectively, 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. @) 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,

/ AT (prs Birs Q)] f (i pr) = / (A7) (pr Bir; Q)] f (0 92) (3.6)

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

e [t exhibits the n-dependence of the factorized phase space explicitly. This allows for in-
cluding n-dependent factors of (1 — a)2d=2("=21-9Q(qy — ) (with dO‘e:O > 2) in the
subtraction terms such that the integrated counterterms will be n-independent (for details
see Ref. [24]).

e Eq. (B.H) generalizes very straightforwardly for more complicated factorizations. (The for-
mula for the general case when phase-spaces of N groups of r1,79,...,ry partons are fac-
torized simultaneously can be given explicitly.)

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

Z£+) —z

v =



In Eq. (B.A) 2 is the momentum fraction of parton r in the Altarelli-Parisi splitting function
that describes the f(;;y — fi + fr collinear splittings (f denotes the flavour of the partons). This
momentum fraction takes values between

(=)«
cr 200+ — ax (3.8)

and z£+) =1- zﬁ_) (x = s~Q/Q2). Using the variables s; = 2p;-p,, and v the two-particle

phase-space measure reads

d¢2(piap7“;p(ir)) = SSZ;_ Seds;r dv 5(32'7‘ - Q2OZ(OZ + (1 — Oé)$))

X[v(l—v)]"°0(1—v)0(v), (3.9)
where (4m)¢
S, = (e (3.10)

The integration of the collinear subtractions over the unresolved phase space involves the integrals
[24]

47 @0 15
o @y [ a1 = @ T2, s ) phe PR G2 0) =01,
Se 0 27T zr
(3.11)
where ag € (0, 1] while P}?}T and P]gl_l}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
zit+z =1, (3.12)

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 interchange ¢ < r, we
find that (B.11]) can be expressed as a linear combination of the integrals

(4m)?
Se

2)1 2do—1 er ZkHoe
(Q +r)e / dagr (1 — )=~ /d¢2 pzapmp(zr)) STThe g5 (2r), (3.13)

wr

for k =—1,0,1,2, k = 0,1 and the values of ¢ and functions g}i) as given in Table [I.
Using Eqgs. 8.7)-(B.9) and z, expressed with v,

+ (1 —a)zv

T2+ (1-a)’ (3:14)

T

we can see that the integrals in Eq. (B.-1) take the form

ag
Z(x;€, 0, do; Ky K, 9, ggi)) = :E/ dov = 1= (HR)e (1—a)?P a4+ (1- oz):z:]_l_(l'k’ﬁ)6
0

We compute the integrals corresponding to the first two rows of Table [ in Sect.|



Figure 2: Graphical representation of the soft momentum mapping and the implied phase space factor-
ization.

3.2 Definition of the soft-type inte-

: [€3)

grals 0 | Function g7 ()

. . 0 ga 1
In the case of soft mapping the factorized
phase-space measure can be written as F1 g](g ) (1- Z)iE

(*) +e
r 0 1—-=2 Fi(fe,te, 1+ €, 2
@1 (prs Q)] = o | e )
1 +1 g oF (fe, e, 1+ 6,1 — 2)
/ dy(1 — )" 209 Q 5= 002(pr Q) 0
0

(3.16) Table 1: The values of § and gﬁi)(zr) at which Eq. (B.19)
needs to be evaluated.
where the timelike momentum K is mas-

sive with K2 = (1 — y)Q?. We show the
soft momentum mapping and the implied
phase space factorization in Fig.fJ. The
picture on the left shows again the n-particle phase space d¢,({p}; @), while the picture on
the right corresponds to Eq. (B.d) (with m = 1) and Eq. (B.14): the two circles represent the
two-particle phase space d¢o(p,, K; Q) and the (n — 1)-particle phase space dg,_1({p}"); Q) re-
spectively. The symbol ® stands for the convolution over y as defined in Eq. (B.10).

The 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.14) [24], namely the integrals

1+ke
—(47T ){Hr)e / dy (1 1Q 5492 (pr, K Q)<S'S;kk> . k=0,1, (3.17)
4 Yo 1 2z 1+ke
(;? (Q2)(1+H6/0 dy (1 —y)%o! Q 5 d6a(pr, K Q)2 <Sj> . k=0,1. (3.18)

Here again, we included harmless factors of (1 —y)%~(=20=9Q(yy — y) (with dj|.—o > 2) in the
subtraction terms to make their integrals independent of n. 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,...), Pl =FEi(1,...,1), P = Ex(1,...,sinx,cos x), (3.19)



and
pt = E,(1,..‘angles’.., sin ¥ sin ¢, sin ¥ cos ¢, cos 9) . (3.20)
In Eq. (B.19) the dots stand for vanishing components, while the notation ‘angles’ in Eq. (B.2()

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

2pr Q 2Er
, = = 21
€ Q2 NE (3.21)
and the angular variables ¥ and ¢ the two-particle phase space reads
(@), P1-9 1-2
d T K; = Se d rCyp Ny —&r
P2l Q) = g Sy g 45 W) (3.22)

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

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
Dr as given in Ref. [12] imply

sip = (1 —er)851., Sir = 83, Skr = S » (3.23)
and
siQ=(1—¢&)s;0 + 55, - (3.24)
From Eqs. (BT9), @20, (B2 and (B20) we find
Sk (1)l kg (1 —er) ! (3.25)
SirSkr " sz g Q? g2 (1 —cos?)(1l —cosxcosd —sinysindcosyp)’
and
1z _ i(l—gr)SgQ‘i‘S;T _ %l 21 —¢,) . (3.26)
Sir Zr S, SrQ Q% e, er(1 — cos )

Using Eqs. (B.22), (B.25) and (8.26]) we see that the integral of the soft subtraction term in
Eq. (B.17) may be written as

I'2(1—e¢)
T . /. - _ 7. \l+ke (14+re,14k€)
j(Y;,aQ? €,Y0,dp; K) = (4}/;7@@) ST (1= 26)9 (cos x)

o (3.27)
% / dy y—1—2(1+n)e(1 . y)d{)-i-ne,
0
where Q%) (cos x) denotes the angular integral
1 1
Q0 (cos y) = / d(cos¥) (sin 19)_26/ d(cos ¢) (sin ) 172
1 —1 (3.28)
x (1 —cos ) (1 — cos x cos ¥ — sin x sin 1 cos ) .
Furthermore, from Eq. (B.19) it is easy to see that
20Q%s:;
COSX:1—2Y%]~€QEl— Qslk. (3.29)
’ 5iQ%kQ



We compute the soft integrals J (X, €;yo, dy; ) in Sect. fi.
The soft-collinear subtraction term in Eq. (B.18) leads to the integral

Yo , 1
K(e,you dy ) = 2 / dyy~ @1 — )b / d(cos ) (sin 9) 2
0 -1
3.30
21 —y) 1M T2(1—¢) (3:30)
)

1
(1 — cos ) A _T7/1 Ao\ ] —1—2¢
X [1 + y(1 —cos¥ 27 (1 — 2¢) /_ld(COS ©) (sin ) ,

which we compute in Sect. ff.

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 —¢) 1,1
T (Y5, i€, a0, do, Yo, s k) = —4Y5; 27T(1 —26) Q) (cos x)
" (3.31)
X / dyy_1_26(1 _y)déz(y;eva(])do;ovkv())l)7
0
which we need for k = —1,0,1,2. Details of the computation are given in Sect.[]. The second
case is when the collinear integral appears in the argument of a soft-collinear one,
I2(1 —e) ! 2
KA (e, g, do, yo, diy; k) = 2 ST (1 —20) /_ d(cos¥) (sin )2
/ d(cos ) (sin ) 172 / dyy 172 (1 —y)%? (3.32)

—y(1+cos?)
1—cosd

I(y,e Oé(),do,o k O 1)

needed again for k = —1,0,1,2. Details of the computation are given in Sect.[LT.

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. [20]. The HPL’s of weight one, i.e. depending on one index w = —1,0,1, are
defined as:

H(-1;2) = log(14+2); H(0;z) = 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

= / fla;z") H(w; ') dz'  for a # 0 and & # Oy , (4.2)
0

— 10 —



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 W 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
flia) = i fO) = o3 f(ie) = (43)
In the case in which all indices are zero, one defines instead,
o 1 n
H0p;2) = mlog (x). (4.4)

The HPL’s introduced above fulfill many interesting relations, one of the most important ones
being that of generating a ‘shuffle algebra’,

H(@y;2) H(dyo) = ), H(dhw), (4.5)

W= Wio

where wp Wws denotes the merging of the two weight vectors w; and ws, i.e. all possible concate-
nations of w; and Wy in which relative orderings of «; and W, 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

1

f(2;2) = —- (4.6)

The HPL’s can be evaluated numerically in a fast and accurate way; there are various packages
available for this purpose [25-27].

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 [21]. 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;2) — f(i,a;2). We may say that in addition to the discrete index i,
we have now a continuous index «. In Ref. [21] the following basis functions were originally

introduced: 1
flei(a);z) = ma (5.1)
where
cila) =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) = flea(a);z) = ; (5:3)

x—c1(a) x — ()

— 11 —



with 5
a a
a(a) = o co(a) = o (5.4)

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

H(ci(a),w(a);x) = /01‘ f(ci(a); ) 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,« < 1. That implies that cx(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. [28].

5.1 Special values

For some special values of the argument, the 2dHPL’s reduce to ordinary one-dimensional HPL’s.
It is easy to see that for &« = 0 and o = 1 we have

flerla =0)z) = f(0;2),  lim f(ex(a)iz) =0, (5.6)

From this it follows that

H(...,ci(a=0),...;2) =H(...,0,...;2),
lim H(...,ci(a),...;2) =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 [21]. We first write
the 2dHPL’s in x = 1 as the integral of the derivative with respect to «,

H(W(a);1) = HWw(a=1);1) + /1& da/ % H(w(a);1). (5.8)

In the case where W only contains objects of the type ¢;, we have H(w(« = 1);2) = 0. Thus,

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

The derivative is then carried out on the integral representation of H(w(c');1), and integrating
back gives the desired reduction of H(w(«);1) to one-dimensional HPL’s in «, e.g.
H(ci(a);1) = = H(0;a),

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

5.2 Interchange of arguments

The basis of 2dHPL’s introduced above selects x as the explicit (integration) variable and « as a
parameter, but an alternative representation involving a repeated integration over « of (different)
basis functions depending on x as an external parameter is also possible. Therefore, we have
to deal with the typical problem of analytic computations: multiple representations of the same
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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. [21] 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 = 1 by x in Eq. (p.9). Then we have to introduce the
following set of basis functions for the 2dHPL’s ,

fldila)io) = —rs. (5.11)
where
di(@) = - - - (5.12)

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(ei(a);a) = H(0;2) — H(0;0) + H(dy();a),

(5.13)
H(co(a);x) = H(0;2) — H(0;) — In2 4+ H(d2(2); ) .

6. The soft integral J

In this section we present the analytic calculation of the soft integral defined in Eq. (B:27) for
k= 0,1 and djy = D} + dje, with D}y > 2 being an integer. The angular integral Q%) (cos ) was
evaluated in Ref. [29]. The integration over y leads to a hypergeometric function, and for the
complete soft integral (B.27) we obtain the analytic expression

- = 1 P-4k
Y e un ds i) = —y—(Fr)e , ~2(1Fr)e
j( ) €590, Qg3 "1) Yo (1 + ,{)262 F(l — 2(1 + ,{)E)

X 2Py (—dh — e, ~2(1 + K)e, 1 = 2(1 + K)e, o) (6.1)
X o (—(1+kK)e,—(1+K)e,1 —€e,1-Y),
i.e. , we only need to find the e-expansion of an integral of the form
1
f(:Ev €niy,n2, N3, 1,72, T3) = / dgg—mmme (1 - t)_n2_r2€ (1 - xt)_nS_TSE. (62)
0

which can be obtained using the HYPEXP Mathematica package [30]. Nevertheless, we compute
the expansion to show our procedure. The first hypergeometric function on the right hand side
of Eq. (B.])) is of the specific form 2F(a, b, 1 + b; ), 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(x,€e;n1,n3,71,73) = f(2,€6;11,0,n3,71,0,73) = / dt 7" 7 (1 — qt) 78T
0

= g itmitre B:(1 —nj —rie,1 —ng — rse).

(6.3)
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The class of independent integrals can be easily obtained using partial fractioning in . However,
when writing down the integration-by-parts identities for the independent integrals, we have to
take into account a surface term coming from the fact that the denominator in (1 — zt") does not
vanish for ¢ =1,

! / a / /
-~ —n1—Ti€ _ —n3—rze\ _ _ —n3—7r3e€
Ad“wG 1 — at) ) (1-2) . (6.4)
Solving the inhomogeneous linear system we find a single master integral
5(1)('%76) = 5(1',6;0,0,7"1,7’3), (65)

which fulfills the differential equation

0 rie—1 (1 —x)7 "€
B {Q DI s 1 B Sl A 6.6
with initial condition
1 1 o
Wy =0:¢) = dt’ ¢~ e = = kek 6.7
B0 =0 = [ e e (67

Solving this differential equation, we obtain the expansion of the incomplete beta function in
terms of HPL’s and thus the expansion of hypergeometric functions of the form 9 Fj(a,b, 1+ b; x).

Turning to the general case, we note that if we want to calculate the integral (.9) using the
integration-by-parts identities, we must require rq - ro - r3 # 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 ny, ns, ng is nonzero and where
ng,ng > 0. In fact, all other integrals can be reduced to one of this class using partial fractioning,

e.q.
flze1,—1,1,7m1,7r9,73) = f(2,61,0,0,71,79,73) — (1 — 2) f(x,€;,0,0,1,71,72,73) . (6.8)

If rq - ro - r3 # 0, we can write immediately the integration-by-parts identities for the inde-
pendent integrals for f obtained by partial fractioning,

/01 dt% (ETMTme (1 =) 72T (1 — at) ) =0, (6.9)
Solving the integration-by-parts identities we find that f has two master integrals,
fO(z,€) = f(2,60,0,0,r1,79,73), FfP(x,€) = f(z,60,0,1,71,79,73). (6.10)
The master integrals fulfill the following differential equations

0 1) _ €8 42 _ 3 p()

oz T z

0 —ery—erg—ers+1  er;+ ergt+erg—1

5l = (e T ) (6.11)
ox x z—1

@) (—67‘2—67‘3 +er1+er2+er3—1>’
r—1 x
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Figure 3: Representative results for the [ integral. The plots show the coefficient of the O(e?) term in
J(Y, € 90,3 — 3¢; k) for K =0 (left figure) and £ = 1 (right figure) with yo = 0.1, 1.

with initial condition
FW @z =0€) = fP(@x=0,¢) = B(1 —r1e,1 — rge). (6.12)

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

The solution for the integral J can be easily obtained by using the expansion of the hy-
pergeometric function we just obtained. The results for £ = 0,1 and D} = 3 can be found in
Appendix B

As representative examples, in Fig. ] we compare the analytic and numeric results for the €2
coefficient in the expansion of J(Y,€;10,3 — 3€; k) for K = 0,1 and yp = 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.

7. The soft-collinear integral K

In this section we calculate analytically the soft-collinear integral defined in Eq. (B.3(]) for x = 0, 1
and dj, = D{, + dj€, D{ being an integer. The ¢ integral is trivial to perform and we find

201 _ € 1
% /_1 d(cos ) (sin ) ~172¢ = 27 1F2¢, (7.1)
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Putting cos ¥ = 26 — 1, we are left with the integral

Yo 1 ,
K (€390, dy; k) = 2 / dy / dé y 17201 gydo—teme(1 — ) TIm R yeyane (7.9)
0 0

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(e;yo0, dy; 0) = 2 By, (—2¢,dpy) B(1 — €, —€) — 2 By (1 — 2¢,dpy) B(2 — €, —¢), (7.3)

Using the expansion of the incomplete B-function, carried out in Sect.f], we can immediately
write down the expansion of K for £ = 0. The result for D} = 3 can be found in Appendix [d.

7.2 Analytic result for k =1
The integral (B.3() for k = 1 reads

Yo 1 ,
K(€;yo,dy; 1) = 2 /0 dy /0 déy A — )P (1 =TI (L — o) T (74)

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

,C(E7y07d67 1) = 23/(]_46 K(Ea yOvd/la 17 1- D6707 17 _1)7 (75)

where

!
K(G, Yo, d17 ni,nz,n3,nq, TL5)

1 1 / (7.6)
= / dy / d¢ y—n1—4e(1 — yoy)‘m‘dleg—"i""e(l _ g)—n4—2e(1 . yoyf)‘””ﬁ.
0 0

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.

bl wy
E1—yoyl) & 1—yoys’
1 1

v —ovd)  y(1—yoyd)’

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

(7.7)

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

=0

1 1 5 (7.8)
—n1—4€ _ —nz—dlle —n3—e€ _ —ng4—2€ _ —ns5+e€
/Ody/o dfa—y (y (1= voy) 3 (1-¢) (1 = voys) )

= (1 —yo) ™M Kg(& yo, dy; n3, na, ns),
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with .
Ks(€yo,dy;n3, ma,ns) = / dEET™ (1 — &) 7M1 — yob) T (7.9)
0
Kg is just a hypergeometric function,

Ks(e;y0, dy;n3, ma, ns) (7.10)
=B(l—-n3—¢1—ng—¢€)2F1(1 —n3—¢€,n5 — 26,2 —nz —nyg — 36 yo), '
and can thus be calculated using the technique presented in Sect. .
Knowing the series expansion for the surface term Kg, we can solve the integration-by-parts

identities for the K integrals, Eq. (7.§). We find the following two master integrals,
KW (e;90,d1) = K o, d1:0,0,0,0,0),

(7.11)
KE®(&yo,d1) = K (e yo,dy;—1,0,0,0,0),
fulfilling the following differential equations,
O gy ety (o)™
8;/0 2yo Yo " (7.12)
O @ 9271 ey U=w0)™ s
Yo Yo Y0 ’

where f(1) denotes the master integral of the hypergeometric function calculated in Sect. | and
where the initial conditions are given by

KM (e;y0 = 0,d)) = B(1—46,1) B(1 —¢,1 — 2¢),

7.13
K®(e;y0 =0,d)) = B(2—46,1) B(1 —¢,1 — 2e). (7.13)

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

Knowing the series expansions of K1) and K, we can obtain the integral K(€; yo,dy; 1) for
any fixed integer D{,. In Appendix [J we give the explicit result for D, = 3.

8. The collinear integrals 7

In this section, we calculate the collinear integrals defined in Eq. (B.15) for g; = ga and g5 = g5
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(.Z', €, O, d07 R, k) = - Z(.Z', €, O, d07 K, k7 07 gA)
x

g 1
_ / do / dv a—l—(l-}—n)e(l _ a)2d°_1[a + (1 . a)x]—l—(l-i-n)s (81)
0 0

a—i—(l—a)xv)k’

x vl =) <2a+ (1—-a)z

— 17 —



where £ = —1,0,1,2, x = 0,1 and dy = 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

Atsciandoik) =3 (V) B4 G- 19 (52)
=0

o ‘ :
X / da o7 71=(FR)e(q _ )i +2do=1o 4 (1 — a)2] "= FP 20 + (1 — )] 7%
0

We will therefore treat separately the cases kK > 0 and k < 0.
For k > 0 the calculation of the A integrals reduces to the calculation of a one-dimensional
integral of the form

A4 (z,6 ap,d1; K01, n2,13,14)

0 8.3
B / daca ™= 04R)e(] — )72 t2dhe( 4 (1 — a)2] 7™~ 920 4+ (1 — a)z] ™™, (8:3)
0

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

ap
/ da % (a7 =091 — @)™ ¥ 20 4 (1 = a)a] 7 0F a4 (1 - a)a] ™)
0

(8.4)
= a(;"l_(lJm)E(l — ao)_”2+2d1€[ao +(1- ao)x]_":”_(H“)EPao + (1 — ap)z] ™.
Using the Laporta algorithm we find three master integrals for A,
ap
AP (@, 6 00, d1;8) = A (2, € a0, d15£;0,0,0,0) = / dpie(a; o),
0
ap
AP (2,6 a0,d1; 5) = Ay (2,6 ag, di; k5 —1,0,0,0) =/ dpe(os x) (8.5)
0
®) (.. )= : - _ [ _duasx)
A+ ($,€7C¥0,d17/{) = A+(x,e7a0,d17/{7 0,0,0, 1) = /0 m
where
dpe(a, ) = da o (1Fn)e (1-a)®P(a+(1-a) a;)_(H“)E,
=da+eda(2diIn(l —a) - (1 +k)Ina— (1 + k) In(a + 2 — az)) + O(), (8.6)
=da+eda( — (1 +r)H(0;a) — (14 )H(0;2) — 2diH(1; ) — (k + 1)H (d1(z); ) '
+ O(é%).
where we used the d-representation of the two-dimensional HPL’s defined in Sect. [,
1—=x
H(dy(z);a) =1n <1+ a) ,
x
1 1—
H(dy(z),di(x);a) = 3 In? <1 + . xa) , (8.7)

ete.
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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 coefficients are written in terms of the d-representation of the two-dimensional HPL’s .
We can then switch back to the c-representation using the algorithm described in Sect.[§.

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

8.2 The A-type collinear integrals for k = —

For k = —1, the integral (@) 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
n (2a+ (1 — a)z) in the integrand. So we only have to deal with an integral of the form

A_(IIT, €, dla K3 7’L1,7’L2,7’Lg,ﬂ4,n5,n6) =

/ da / dva™™ 1J”'@)E(l — a)_"2+2d16[a +(1- a):t]_"i”_(l‘“ﬂ6 (8.8)

_TL4 E —n5— E[a+(1_a)xv] n67

n; being integers.

We write down the integration-by-parts identities for A_ including a surface term for a,

/ da / dq) _ —m—(l-l—r-e)ﬁ(l _ a)—n2+2d15[a + (1 . a)x]_"3_(1+“)6
I 6(1 - v)‘"5‘€[a +(1— a)xv]_"ﬁ) —0,
/ da / d’U —m—(l—l—n)e(l o a)—n2+2dle[a + (1 o Oé):E]_nS_(H'“)E

v 6(1 —v) "o+ (1 - a)eo] ™)

= aanl_(l—i_ﬁ)e(l - ao)—n2+2dlﬁ[a0 + (1 - aO)x]_ns_(1+K)e A—,S($7 €; Qp, dla g, M5, nﬁ) 3
(8.9)

with

1
A_ s(z,€;00,d1;n4,15,16) = / dvv ™71 —v) " ap + (1 — a)axv] "6
0 (8.10)

-1
=ag *Bl-ni—e1-n5—¢€)2F <1—n4—6,n6,2—n4—n5—2e; 2 a:)
ao

As in the case of IC 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 ag and x.
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Evaluation of the surface term A_ 5. 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_s,

9
| o 7= o+ (1 ag)a] ) =0, (311)
0 v
Using the Laporta algorithm we see that A_ ¢ has two master integrals,

A (0. a0, dh) = A (.5 a0, s:0,0,0),

(8.12)
A(_z,)s(a:,e; ag,d1) = A_g(x, € a0, d130,0,1).

A@S(x,e;ao,dl), i = 1,2, are functions of the two variables x and «g 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 agy and x. However, it is easy to see that in z = 0 we have

AYi(x = 0,6.a0,d1) = B(1 =, 1= e),
(8.13)
Ay (x = 0,500, 1) = B~ &1~ ),
’ 0

for arbitrary «g. 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 = variable. In other words,
we consider A(_Z) ¢ as a function of  only, keeping o as a parameter.

The differential equations for the evolution in the x variable read

0

: 2 AW, —,
(‘;E 1-2 1)(2 1 2 1 1 (8.14)
94 o (=2 (e0=D@e—1) ) e (261 (a0—1)e

ox 9 =9 T ap(apr —x — o) - T apr—x—ag )’

and the initial condition for this system is given by Eq. (8:-13). As the system is already triangular,
we can immdiately solve for A(_l)s and A(_z)s. Notice in particular that the denominator in (ag +
xr — xap) will give rise to two-dimensional HPL’s of the form H(ci(ap);x), 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. (8.9). We find four master integrals,

(z,€ ap,d1;k;0,0,0,0,0,0),

(z,€ ap,d1;k;—1,0,0,0,0,0),
(z,€a0,d1;k;—1,0,0,0,0,1),
(z,€a0,d1;k;—2,0,0,0,0,1).

x, € ap,dy;

(8.15)

AW k)= A_
AP (2, ¢;ap,di; k) = A
A (2, ¢;00,d1;w) = A
AN (2, ¢;a0,di; k) = A

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 = evolution, because the
master integrals are known for z = 0 for any value of ay,

AWz = 0,6 a0, d1; k) = Bag (1 — 2(1 + k)e, 1+ 2die) B(1 —€,1 —€)

2 (8.16)
AP (2 = 0,600, di; K) = Bag(2 — 21+ )e, 1 +2d1e) B(1 — 6,1 —¢)
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and

w

)(IL'—OECYQ,dL ) A( )(w:076;a07d1;"€)7
(z=0,6;a0,d1;5) = AP (2 = 0, & a0, d1; ) .

AC

(8.17)
A

—~
N
=

The master integrals A(_l) and A(_z) form a subtopology, i.e. the differential equations for
these two master integrals close under themselves:

d 9 4m 1-2(1+k)e AW _ 2(die— (1 +K)e+1) 4@
ox x - x -
(1 _ a0)1+2d16(—a:a0 + ap + x)—(l—i—n)eaé_(l‘f"{)f A(l)
_ W,
x b
8.18
QA(Q) :1 — (1 + I{)E A(l) n —2die + (1 + I{)E -2 A(g) ( )
Jxr — z—1 - x—1 -
(1 _ a0)1+2d15(_$a0 + ag + $)—(1+H)ea(1]—(1+“)€ )
_ A%,
z—1 '
The two equations can be triangularized by the change of variable
AD = 4D _94®
1@ _ 4@ (8.19)
The equations for the subtopology now take the triangularized form
0 1) 2¢ -2  1-2)\ ) 4d; +2  2dy +2 ~(2)
— AV = A — A
ox ~ <3:—1+3:>_+ x—1 x €=
2—2 -1
+ (1 _ a0)2d16(_aja0 + ap + J})_Ea(l)—e < - _Cll(] + a0$ > A(—l,)S’ (820)

0 22 1—€:q1) 2di+1 <@ i 1 a-1
ang :E—lA_ i €A+ (1 — )™ ™oy “(—zag + ag + ) x—lA_’S'

The initial condition for A”) can be obtained from Eq. (B14). For AW however, Eq. (B:16) gives
only trivial information. Furthermore, the solution of the differential equation has in general a

)

pole in x = 1, but it is easy to convince oneself that /Nl(_ is finite in x = 1, which serves as the

initial condition.

3)

We can now solve for the remaining two master integrals. The differential equations for A(_
and AW read

9 g 1220+ kK)e j@  2Ade—(A+r)et])
Ox x "
(1 — a0)2d15(—$a0 + agp + :E)—(l—i-n)eag—(l—i-n)e @
x A—,S’
1=2 2e—1) 4o CHRe=2 @
< ””—1> B PR (8.21)
€ r—1

_ (1 — ag)t P2 (—zag + ap + a:)_(IJ”")Eag_(lJm)6

r—1

2
AP,
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These equations can be brought into a triangularized form via the change of variable

A® Z 4B gW),

AW — AW (8.22)
and Eq. (B:21)) now reads
9 40 _ (1 ~2 e 1)) Fom (2(d1 + e 2(di+ 1)6> i
€ —€ e 1 1 9
—(1- a0)1+2d1 ag (—zap+ oo + ) <5 ] 1) A(_)
1-2 21
+< e )A(‘Q)’ (8.23)
r—1 x
D 4w _2=2€ @) <2e— 1 2(d16—|—e)> i
ox rz—1 T z_1
+ (1 X2 1) 4@ _ (L= ao) P he(—zag + ag + a:)‘ﬁa%_eA(f)S.

The initial condition for A(_?’) and A(_4) can again be obtained from Eq. (B.16) and requiring A(_?’)

to be finite in x = 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 Dy. The results for Dy = 3 can be found in Appendix D).

In Fig.[] we compare the analytic and numeric results for the €2 coefficient in the expansion
of Z(x,€; 0,3 — 3€;1,k,0,94) for kK = —1,2 and ap = 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 z-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(.’L’, €,(, d07 6 k) = - Z(.’L’ €; Q, dOa 17 ka 57 gB)

/ da / dva™ 1721 — )P o + (1 — )2 720 + (1 — a)z]F (8.24)
(1 — )" [a+ (1 — @)z a + (1 — a)(1 — v)z] 7%,

where k = —1,0,1,2, § = £1 and dy = Dy + dy€ (as before Dy is an integer). Unlike the A-type
integrals, the B-type integrals do not decouple for £ > 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(z,6; g, di; 6;n1, 2, M3, 114, M5, NG, M7, M) =
/ da / dva™™72(1 — o) 2 2 g 4 (1 — a)z] ™ 220+ (1 —a)z] ™ (8.25)

vl —0) T a4+ (1 — a)xv]” "7+5E[a +(1—a)(1- fu)a:]_"s_‘gﬁ.
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Figure 4: Representative results for the A-type integrals. The plots show the coefficient of the O(€?)
term in Z(z, €; a9, 3 — 3¢;1,k,0,94) for k = —1 (left figure) and k = 2 (right figure) with ag = 0.1, 1.

We use again the Laporta algorithm, and write down the integration-by-parts identities for
B,
g 1 6
/ da / dv o (oML - a) o 4 (1 a)a] 20+ (1 a)a]
0 0 82}
X071 —0) T a4 (1 — a)zo] a4+ (1 — a)(1 — u)g;]—"s—&)
=0,
[e7s) 1 a
/ da / do S (07241~ a) a4 (1 - a)a] S (20 4 (1 a)e] ™
0 0 80[
X071 — 0) T a4 (1 — a@)zo] a4+ (1 — a)(1 — u)g;]—"s—&)

— a5"1_25(1 — ao)_"2+2d1 [ap + (1 — ao)x]_”3_26[2a0 + (1 —ag)z]™™

X BS($7 €; 0, dla 57 kja ns, ne, N7, ’I’Lg),
where the surface term is given by

Bg(z,€; ag, di; 6515, n6, n7,18) =
1 5 5 (8.26)
= / dov ™™ (1 — )" [ag + (1 — ag)zv] ™o + (1 — ag)(1 — v)z] "8,
0
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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
/0 dv a% (v = v) a0 + (1 = ag)ov] " [ag + (1 - ag)(1 — v)a] "= 7*) 0.

(8.27)
We find three master integrals for Bg,

By (z, ¢; a0, d1;8) = Bs(a, € ag, dy; 6;0,0,0,0),
Béz)(l',é; Oé(),dl;(S) = BS(I’,E; aOadl;(S; _1707070)7 (828)
Bés)(llj,e; Oé(),dl;(;) = BS($7€; Oé(),dl;(;; 0707 170)7

fulfilling the differential equations

d L) W 2(ecg —ag—e€e+1) —200€% 4 262 + 3apde — 30e —ag + 1
BY =B

ox ap ((ap — 1) & — 2ap) ap ((ag—1)x — ap) (ed — 1)

—20€2 +2¢2 — e +2e—1
apx(ed — 1)

ap (g — 1)z —ap)  ag((ag— 1)z — 2a9)

+Bg2)< 4lag=1)(e=1)  4(ag—1)(c—1) )

L B® (ap—1) (6e2 — 2 —e+1) N 20€2 — 262 + fe — 2 + 1
o (zag —ag —z) (ed — 1) x(ed — 1)

(a0 — 1) (20€® — 2€* + b — 2e + 1)

((g — 1) x — ) (ed — 1) ’
() _ (1) (—de+e—1) 2) 2(e—1) (3) €
gpBs =By By = By

23(3) _ g ( B 1) (2@062 — 262 — 2ap€e — 2090€ + 20€ + 2€ + 2010 — 25)
S S

(8.29)

Ox ag ((ap — 1) x — 2ap) (1 — €9)

n 20¢2 — 22 + e —2c+1 O (—20[0(562 + 26€2 + 3ape — 3¢ — apd + 5)
apz(l — €d) ap (g — 1)z — ) (1 — €0)

L B® 2(0—1)(e—1)(2e —20)5  2(ap —1) (e —1)(2e — 20)§
S \ag((ag— 1)z —200) (1 —€d) g ((ag— 1)z — ) (1 — €d)

+B(3) —202 4262 — §e+2 — 1 B (g — 1) (—25e2+262—56+26—1)
S z(1 — €d) ((ag — 1)z — o) (1 — €0)

+(a0—1)(—562+62+6—1)>

(xag — g — ) (1 — €9)
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The initial conditions for the differential equations are

Bé‘l)(:p = 0,6;0[0,(11;5) = B(l - 671 - 6)7

Bé‘z)(:p = 0,6;0[0,(11;5) = B(2 - 671 - 6)7

1
B (@ = 0,c.00,d130) = —B(1 - €1~ c),
0
The system can be triangularized by the change of variable
BY Z O _op® 3O _p®. 5Y - pY,

and then solved in the usual way.

(8.30)

(8.31)

Evaluation of the B integral. Solving the integration-by-parts identities for the B integrals,

we find nine master integrals

B ‘TJ6;a07d1;6;070707070707070 )
B ‘TJ6;a07d1;6;070707070707071 )

x, € ap,d1;0 )
)
B(z,€;a0,dy;6;0,0,0,0,0,0,1,0),
)
)

T, € a0, d1;0

z, € 00,d1; 0

B ‘TJG;a()?dl;é;O?O?O? 170707070 )

(

(

(

x, € ap,d1;0 (
B(z, € aq,d1;6;0,0,1,0,0,0,0,0),

(

(

(

(

M )
3(2 ( )
B®( )
BYW( )
B (z,e;a0,dy;0)
BO( )
B( )
B(B ( )

©)( )

T, € o, d1;0

B Z,€; a07d1;5;070707170707170)7
B Z, €] a07d1;5;070717070707170)7
B Zz, €] a07d1;5;07071707070707 1)7

T, € o, d1;0

x, € ap,d;0

T, € o, d1;0

B T, €; Oé(),dl; 5) _1707 0707 0707 17 0)7

(8.32)

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 B @, BG) B©)

and B have a triangular structure in €, i.e. all other master integrals are suppressed by a power
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of e. For § = 41, the corresponding differential equations are given by

9wy 2e-1)BP(ag-1)>  2: BW 4¢? -
oz (2die —4e+1)(zap—ap—2x) x—1 (2d1e —4e +1)(z —1)

(2die —4 e+ 1)x (2dy e —4e+1)(x—1) (2die—4e+ 1)z

5(85 — 1) )B(Z) + ( 252 B E(4€ - 1) )B(3)+

26 2(2e — 1)e 56 _ 2eB© 2¢2 B®) B
x—1 (2die —4e + 1)z x (2die —4e +1)(x — 1)
4e2 BO) - 2 e(ap — 1)? n

(2d1€ —4e + 1)(x - 1) (2d1€ —4e + 1)((040 — 1) T — Oé())

(g —1)2 N 2e(ap — 1) B
(2d1e —de +1)(x ag —ag —x)  (2d1e —4e + 1)z ) 5’

0 pw _ 4B | (2die+d4e—1) BY  (ag DBy

Ox x x x ’
23(5) _ —2d1€ + 46 —1 4 2d1€ — 46 + 1 B(l) 4 —2d1€ + 46 -1 B g B(5)—|—
Ox T z—1 z—1 T

g — 1 B (Oé(] — 1)2 B(l)
x (ap—Daxz—ay) 7

0 1—2 2—1 8¢2 €
= B©) — B _
ox ( x + 3:—1) + (2die —4de+1) (x—1) (2die —4de+1)(z —2)

(86—1)e)$>B(2)+<_( 2¢ n 2d1e —5e+1 B

(2d1e — 4e + 1 r—1)2  (2die —4e+1) (v —2)
2(2dy€% — 6€% + ¢€) N € — 4¢e? B® 4 1- 2e+
(2die —4de+1)(x—1) (2d1e—4e+1) x x—1
4dye® —12 €2 — 2dye + 8¢ — 1 2 €(2¢ — 1) 6 [ _ 2¢ N
(2d1e —4de + 1)(x — 2) (2d1e —4e + 1)x x—1
—2die+4e—1 1 BO) 4 2 A(2d1€® =5 4 ¢)
x—2 x (x—1)2 (2d1e—4e+1) (z —2)

2 2
4(2d1€ — b5e* + E) B(S)—l—
(2d1e —4e+1)(z—1)

862 862 (9)
- BO+
(2d1e—4e+1)(z—2) (2die—4de+1)(z—1)
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4(ag —1)3(e — 1) B
(g — 2)(2d1e —4e + 1) (g — 1) — )

4(ap —1)%(e — 1) @
(g — 2)(2d1e —4e+1)(x — 2)>BS +

(8.33)
B 2(2¢ — 1) (ag — 1)3 N 2 e(apg — 1)
(g — 2)(2d1e —de+ 1) ((ap — 1)z — g)  (2d1e — de + 1)z
2(e ad — a} — eap + 209 — 1) 5O (g — 1)aoBé3)
(g —2)(2d1e —de +1) (x—2) ) % r—2 ’
whereas for § = —1, the differential equations are
O oy e DB (ap - 12 2eBW . e(de —1)
Ox (2die —4de+ 1)z ap—ap—z) x—1 (2d1e —4e + 1)z
2¢> B 4 (8¢ — 1) B 4¢?
(2d1e —4e +1)(z —1) (2d1e—4 e+ 1)z (2die—4e+1)(x —1)
6 23(8
5o 4 (2 2¢(2¢ — 1) 5O 4 2¢B6) N 4 2B®) N
r—1 (2d; e —4e+ 1)z x (2d1e —4e+1)(z — 1)
2¢2 BO) %€ (g — 1)2 B
(2d1e —4de+ 1)(x — 1) (2d1e —4de + 1)((ap — 1)z — )
(2¢ — 1) (ap — 1)? 2¢ (ap — 1) (1)
_ By,
(2d1e —de + 1)(xag —ap — ) (2d1e —4de+ 1)z
9 pe) _ _ 4eB® N (—2dye + 4¢ — 1) B©) ( —1)agB!
Ox x x x ’ (8.34)
33(5) _ —2d1e+4e—1 +2d1€—4€ +1 ) 4 2d1€—|—46—1 e 56, .
ox x x—1 -1 g

g — 1 _ (Oé(] — 1)2 B(l)
x (p—Dz—ag) 7
0 1—2 2 4€?
=~ B®©) — BW 4 | —
Oox < x +:13—1) (2d16—4€—|—1)(3}—1)+

€ (4de — 1) 4e
(2d1e —4de+1)(x —2) (2d16—46—|—1)x> Y+ <_ (95—1)2+

2die —3e+1 B 4(2d1€® — 2€% + ¢€) 8e2 — ¢ B® 4
(2d1e —4e+1) (x—2) (2die —4e+1)(x—1) (2die—4e+1)x

(1—26 Adi€? —4e? — 2d1e + 4e — 1 26(25_1)) >B(5)+<— 4e

_l’_

-1 (2die —de+1)(x —2)  (2die —4e+ 1)z z—1
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—2die+4e—1 4e —
+
xr—2 T

T2 Rdie—det D@ —2)

8 (2d1€? — 3% +¢) > ) ( 4¢?
(

1 BO) de  8(2d1 € -3+ ¢)
(z

B

2die—de+1) (z=1) "N de—der) @1

4 BO 4 4(ag —1)3(e — 1) -
(2d1e —4de + 1)(x — 2) (g — 2)(2d1e — 4e +1)((ap — 1)z — )
4(ap —1)%(e — 1) @
(g — 2)(2d1e —4de+1)(x — 2)>BS +
2o 1) 2y 1)

(g —2)(2die—4de+1)((ag — D)z — ) (2d1 e —4de+ 1)z

2caf — of —3eap +2 a0 +2e— 1)\ ) (a0 - 1)agBY
(g — 2)(2d1e — de + 1) (z — 2) S z—2 '

The differential equations for B, B®) and B®) read, for § = +1,

Ox T z—1 T z—1 T

5
33<2>:<4€‘1_ - >B(2)—|—<4€_1— 2 >B<3>_2<26——1>B”+

(2dye — 4e + 1) BO® . 2eB®  4e BO  (ag — 1)agBY

x r—1 r—1 T

9 e _ <2(d1 ~ 2 2(d — 2)e> 5O 4 (—4e ~1  2(die—2e )>B(8)+

ox z—1 x z z—1

o) — 1 _ (ao — 1)2 B(g)
T (g — 1)z — ag )

8 B(g) _ _2(6 - 1)Bé2)(a0 — 1)2 I <2(d1 - 2)6 . 2(d1 - 2)6 >B(2)—|—

ox e(z ap — ap — x)? x—1 x

(-46— 1 2(dye — 2¢ ))B(g) . (_ 2Ae0-1°  2Aa-1),
ao(

T z—1 T oy —og—T) T
2eal — af — 4e ap + 200 + 26 — 1 BW 4 (g — 1)2 N 1—ag B
e(rag — ap — x)? S (g — 1)z — g x S
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and for § = —1

5
33(2):<_ 2 _1>B(2)+<86—1_ de )B(g)_2(2e—l)B()+

ox r—1 =z T z—1 T

(201 —4e + DB | e B | 2eBO (a9 —1)ag BY

x x—1 x—1 x ’
23(8) _ 2(d1 — 2)6 _ 2(d1 — 2)6 B(3) + —4e —1 _ 2(d1€ — 2¢ ) B(8)—|—
ox r—1 T T z—1
ag—1 (Oéo — 1)2 (3)
— B
< x (g — )z — ag ) ¥’ (8.36)
(2) 2
Oz e(r ag — ap — x)? x—1 x

<—46—1_2(d16—26)>3(9)+<_ A0-1°  ,  (ao-1>
ano( 2

T r—1 rag—ag—1x) €e(rag—oay—1x)

2(ag — D)Bg) n ( (o — 1)? + 1- aO)Bég)
= ( .

0T ag—1) x—ap T

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

0 —2die+4e—1 2die—4e +1 —2die+4e —1 4de
Iy = 1CY I 1 1 1) 1 B Iy -1CY
8:EB < 2z + 2(x —2) >B +< x—2 :L') +

g — 1 _ (Oéo — 1)2 (1)
( 2 2((ap — 1)z — 2@0)>BS ’

(8.37)
EBU) _ (dl — 2)6 _ (dl — 2)6 B(3) 4 —4e —1 _ 2(d1€ — 2¢ ) B(7)—|—
oz T —2 T x x—2
a—1 (ag —1)° 5B
2x 2 (g — 1)z — 2a9) ) 97
whereas for § = —1 the differential equations read
0 —2d1e+4e—1 2die—4e +1 —2d1e+4e —1  4e
iy ~1CO R L L B 1 _ 2| B®W
8:EB < 2z + 2(x —2) > +< x—2 :L') +
g — 1 _ (Oéo — 1)2 B(l)
2 x 2((ag — 1)z — 2a0) | 97
(8.38)

ox T —2 T T T — 2

ap—1  (a—1) (3)
( 2x 2 (g — 1) — 2a0)>BS '

9 py _ ((d1 ~ 2 (di— 2)e> 5O <—4e —1 2(die —2e ))B(7)+
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The initial conditions are the following. At x = 0, we have
B(l)(:n =0,€600,d1;0) = B(6)(x = 0,6, 00,d1;0) = Boy(1 —4e,1 4+ 2d1e) B(1 —¢,1 —¢€). (8.39)
At x = 1, we have

B(S)(‘T - 176; a07d1;6) = B(l)(x = 176; Oé(),dl;(S),
B® (2 =1,¢;00,d1;0) = B (z =1,¢; a0, d1;6), (8.40)
B(g)($ = 1,6;0[0,(11;5) = B(g)(gj = 176; Oé(),dl;(s)-

At z = 2, we have

B(4)($ = 2,6;0&0,(11;5) = 1B(l)($ = 276; a07d1;5)7
2 (8.41)

Do . N T P .
B (:17—2,e7a0,d1,5)—§B (x = 2,€;0,dq;0).

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 B()
to vanish at x =0 and = = 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 Appendix [H.

In Fig.[| we show some representative results of comparing the analytic and numeric com-
putations for the €2 coefficient in the expansion of Z(x,¢; 0,3 — 3¢;1,k,1,g5_) for k = —1,2
and ag = 0.1,1. The dependence on «q is not visible on the plots. The two sets of results are
in excellent agreement for the whole z-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.31). Substituting the result for the
angular integral Q1) we can rewrite Eq. (B.31) as

T (Y, € yo, djy, g, do; k) = =Y B(—e¢,—€) o F1(1,1,1 — ;1 —Y)

X dyy (1_y) OI(y;Eva(])dO;O)kangA)‘
0

The hypergeometric function can be easily evaluated using the technique described in Sect.[d
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.

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 [J.
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Figure 5: Representative results for the B-type integrals. The plots show the coefficient of the O(€?)
term in Z(z,€; 00,3 — 3¢;1,k,1,9p_) for k = —1 (left figure) and k = 2 (right figure) with ap = 0.1, 1.

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 write3

Z(y; € a0, do; 0, %,0, 94) =y~ * I(y; €, a0, do; 0, %, 0, 1), (9-2)
where I is a function that is order by order finite in y = 0. Eq. (p.1)) can now be written as

j*Z(Y7 €; Yo, d67a07d0; k) = _YB(_67 _6) 2F1(17 17 1 — € 1 - Y)

1 —4e d’ . .
X {_E y() (1 _yO) 01(907€7a07d0a07k7079A) (93)
1 [vo W 0 ,
+ — dyy de— |:(1 - y)do I(y;E,Oéo,do;O, ka07gA)] .
4e 0 (9y

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 4, Eq. (.2). The result for
Dy = D{, = 3 is given in Appendix [].

3We checked this assumption explicitly on the e-expansion of Z given in Appendix D
“Notice 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.
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The plots show the coefficient of the O(€®) term

in (Y, € yo,3 — 3¢, 0,3 — 3e; k) for k = —1 (left figure) and k = 2 (right figure) with yo = a9 = 0.1, 1.

As representative examples, in Fig. | we compare the analytic and numeric results for the €V
coefficient in the expansion of J#Z (Y, €; yo, 3 — 3¢, ap, 3 — 3¢; k) for k = —1,2 and yp = a9 = 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 +I integrals

In this section we calculate the integral defined in Eq. (B.33). The ¢ integral is given in Eq. (7T.1)).
Putting cos ¥ = 2¢ — 1, the integral can be rewritten as

’GKI(Q Yo, d67 Qp, d07 k) =

Yo

2B(1 —€,—¢) dyy=t7%(1

0
Yo

+2B(1 —€,1—¢) dyy~*(1

0

— y)dO_

— )% I(y;e, 0, do; 0,k,0,94) (10.1)

! I(y7 E,Oé(),d(]; 07 k)oagA)a

where I was defined in Eq. (0.9). The first integral is exactly the same as in Sect.f]. 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 [G.
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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(¢;yo, dy; ) integral of Eq. (7-9):

Yo ,
IC(E yOadO; — 2/ dy / df y —1-2(14k) E(l o y)do_lf_e(l . 5)—1—(14-&)6(1 _ yf)l-i-l%. (111)

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 example
occurs in the A-type collinear integral for k = —1:

Az, € ap,do; K, — / da / dv = 1= (4r)e ‘(1 —a)?=ta—(1- 04)33]_1_(“”")6

20+ (1 —a)x
+ (1 —a)zv

(A=) (11.2)

The singularities are at @« — 0 and v — 0, but the presence of the ‘composite’ denominator
a + (1 — a)azv (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 [31]. 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 = [©(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 «a > v, we use v — aw, while for v > « we need a — va.

e Notice that in each sector either o or v now factorizes from the composite denominator and
the remainder is finite at o = 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 techniques.
The program produces FORTRAN codes that may immediately be used in numerical integration

5Overlapping singularities would be signaled by the presence of ‘composite’ denominators, i.e. denominators
which vanish only when both y — 0 and £ — 1, but not otherwise.
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programs. To produce the numerical results, we used the Monte Carlo integrator VEGAS [32].
The program SECTORDECOMPOSITION of Ref. [33] was used to check our implementation.

The main advantage of the numerical approach based on sector decomposition is its ability to
handle a very wide class of integrals in a unified way. For example, the appearance of a new type of
denominator in the integrals does not require any changes in the implementation of the algorithm.
The drawbacks of the method stem from the fact that it does not give the expansion coefficients
of the integrals directly. Rather it produces (usually very cumbersome) integral representations of
them. Thus the evaluation of (any of) the integrated subtraction terms at any one point requires
performing a numerical integration, which is time consuming and has an intrinsic numerical
uncertainty. It might then be objected that this gives a slow and inaccurate® evaluation of the
integrals. There is weight behind this objection, however let us note two things: first of all, the
integrated subtraction terms can be computed once and for all. (At least for given values of «yq
and yp. Changing these values requires the recomputation of all numerical integrals.) The final
results are smooth functions and can be given e.g. in the form of interpolating tables. Second,
in an actual computation, one expects that for any observable the relative uncertainty associated
with the phase space integrations would be much greater than the relative uncertainty of the
integrated subtraction terms. Therefore it can be argued that numerical results alone could be
enough to produce physical higher-order computations.

Nevertheless, having analytical results is very useful for many purposes. First of all, in a
higher-order computation, the € poles of the integrated subtraction terms need to cancel the €
poles coming from the loop matrix elements in the virtual corrections. The correct cancellation
of these poles can only be demonstrated rigorously once the pole structure of the integrated
subtraction terms is exhibited analytically. With numerical results, one can only cancel the poles
to whatever precision the numerical integrations were carried to. Second, in terms of speed and
precision of evaluation, analytical results are very fast and very accurate compared to numerical
ones. In fact, the analytical computation is only limited in this regard by the capability to
compute 2dHPL’s in a fast and accurate way. Building a routine which accomplishes this task
is not too difficult and has already been done in other cases [28]. It is feasible to construct
an implementation that evaluates a 2dHPL with a relative accuracy of O(1071%) in less than 1
millisecond on a standard PC. In the present context, the evaluation of the 2dHPL’s is further
simplified by the fact that the arguments are always between zero and one, and the functions are
all real in this range. There is then no need to worry about logarithms developing imaginary parts
that have to be treated consistently. Finally, analytical results are ‘user-friendly’ in the sense that
their use is not tied to any specific implementation or code. This is a particularly relevant concern
when setting up a universal subtraction algorithm.

12. Conclusions

In this work we have analytically evaluated some of the integrals needed for computing the in-
tegrated real-virtual counterterms that appear in the subtraction scheme for computing NNLO
jet cross sections proposed in Refs. [12,13]. 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

5Tt certainly does not seem practical to obtain e.g. eight significant digits with this technique.
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method is an adaptation of the current technique used to compute 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 algorithm to achieve reduction to master integrals.
The latter are computed with the differential 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 €. The numerical evaluation of harmonic polylogarithms has been treated
in many works, where it has been shown that it can be fast and accurate [25,28]; there is not any
specific problem 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 an accuracy < O(10~%). 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 integrals 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 complicated
real-virtual integrated counter-terms, such as the C' and D-type integrals of Sect.[§, 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 integrals, 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 preliminary 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 = 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)).
The azimuthally averaged Altarelli-Parisi splitting kernels read

1 1
PO (2, 2r5€) = 2Cy L—i - 2+ zizr] , (A1)
2
Pq(?q)r(z,-,zr;e) = TR [1 1 Ezizr] , (A.2)
2
P Graric) = Ce [ 2 =2 (1= 092 (A3)
while their one-loop generalizations are
1 — 2ez
2CArggsﬂ7lf foT:ggv

P ) = i PO (s 1- Ad
fz.fr(ZhZTwe) = Ts,ren(zlazrae) fifr.(zlvzﬁe) + 0, if fifr=qq, ( : )

Crrii (1—ez), if fifr=4qg.

The renormalized rgffgn(zi, zr; €) functions that appear above are expressed in terms of the corre-
sponding unrenormalized ones as

Bo S Y !
récffén(zz', Zr; 6) = Tgifr (Zi, Zrs E) - E (47‘()5261‘ |:<S_W> COS(T"E):| ’ (A‘5)

where the unrenormalized rsif (

Ca e z\© .
13 (2, 2y €) = ") [— Sn(re) <—Z> + 250 (6,6,1 4+ €, 2)

zi, 2r; €) factors may be written in the following form

Zy
—z; 9F1(—€,—€,1 —¢, zr)] , (A.6)
. 1 Ca e zi\©
990, o ..\ — _ ki B aca o F 1 r
T8 (205 2 €) 62(CA 2Cr) + 2 [ Sin () <2r> + z5oF1 (€, 6,1 + €, 2)
e P
- = S Fi(e 6,1+ e 2
Sin(re) <Zz> + zroF1(e,6,1 4+ €, 2 )}
1 By — 3Cp Ca + 4TR(nf — ns)
Oy —2C A7
+1—2e{ e TRt TR e Ty (A7)
rd(2i, 25 €) = 1 2(Ca —Cr) + C’AL AN CazioFi(e,6,1 + € 2)
T €2 sin(me) \ 2, ' T ’
—(CA — QCF)Zi_egFl(—e, —€, 1-— €, ZT»):| . (AS)
The rf\%gr non-singular factors are
C’A(l—e)—QTR(nf—ns) Car —Ck
99 _ 9 - = - A9
ST 202 2003 —2¢) T 12 (A.9)
For QCD, ng = 0. Finally §y in Eqgs. (A.5) and (A.7) is given by
11 4 2
ﬂ() = §CA - gTRnf — gTRns . (AlO)
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B. The J integrals

The ¢ expansion for this integral reads

1. 1. . .
T (Y, e:90,3 +die; k) = 6—22(_“2) + EZ(—HI) + g + 6@@ + &2 ( ) + O ( ) (B.1)
where
i) 1
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( ) 2y3 3y2 6 2H(0;y0) , H(0Y)
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90k y2 6y32 180k 1o 12y9 . 2d} y§ 14d] kyd 16Ky 3diyd  21dikyd 24wy}
o Rl ey i oy Rl ey H(0;90) + 3(3k+1) + 3(3,-@ 1) + 3Bk +1) 3+l 3 k+l  3r+l +
6diyo |, 42d\Kkyo | 48k yo 11d} 77d] K {8k . 60K 4 .
Srtl T Betl T 3ril  30rtD)  3@RtD)  30BRtD) H(1;90)+( — (n+1)2 EECESYL H(0,0;50)+
14kd] 2d} 16k Q2 2kydd? 2 ydd® Trydd Tydd®
Gz e oang ) HO L) +5505 ) H(1L,0Y)+ (3n+1) T 9@t 6B At 6GBRTD)
11k yod? Llyod®  49xd®  49dP?  4yddP? n 2k y2di? 4 3y3d?  ldmyod?  12yodf? I 12kd72
3Bkr+1) ' 3Bk +1)  18(3k+1) 18 (3k+1) 9(3&4—1) 3r+1 3k +1 3r+1 3 rtl 3r+1
85d>  20ky3d) | 17 myddi  T4kyod] | 533wd)  4ryd 2953 122 Kyo 19Tk H(1,1;y0) —
9 (3s+1) 9(3k+1) 3k+1 3k +1 9(3k+1) 3 (3k+1) ' 3(3k+1) 3(3k+1) ' 3(3k+1) » 43 Y0
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: 2 2
3(:255451) — g — g ey B (‘ AT i1)2)H(0%90)>H(070,0%Y) + (3(8;%(—)31) *
eyl Sl 1 S %0 e | I 100 (00,1, )+ (2 +
g S Sd el | Wm0 )1, 1,0:0) (122 4
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4dZrys | 32dirkyd 16K yg 6d2y: 18 dky?  48dikyd  24ry? | 1247 36d2kyo |, 96 djkyo
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48kyo . 8y 56djkys | 64k yd  12diyd 84 dimyd  96myd | 24diyo | 168d) ny()
3K +1)H(O L1 yO) (3(3/@ +1) + 3(3k+1) + 3(3k+1) 3k+1 3k+1 3k +1 + 3k+1 + 3 Kkt +
192kyo __ 44d]  308dik 352k . 14ryd 2us 2l gy} 343 42K yo
sl 36 miD 3@ 30m ) H(1L0,0:90) + (55D T 3G — Seal — edT T osesl T
630 k2 . . AdPyg | AdP reyg | 32dikyg o 16myG
Bl T ( (ht 1) (n+1)2)H(OvyO)> H(1,0,0;Y) + (3(3n+1) 37 T aEe ) T 3D
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6d?y?  18dPkyd  48dq myd  24ryl 4 12d2yo + 36d] %yo 4 96d/, Kkyo | 4850 22d?  22d? k  176d K
3 k+1 3k+1 3k+1 3k +1 3K+ 3 kt+ 3k+1 3k+1  3(3k+1) 3k+1 3(3k +1)
]88k . 4dPyg d’2ny0 32d1/iy0 16Ky3 6d2 y2  18dZkyd  48diky} 24k y2
3(3ﬁ+1)) H(1,0,1;90)+ <3(3I€+1) g T 3(3 k+1) + 3Br+l) 3s+1 "3k +1 " 3k+1  3k+1 +
12d2yo |, 36d2 kyo 96d1nyo 48kyo 22d72 22d%k  176d) K 88k . 14Ky
7 i R s R M T i e 383k +1) 3k+1 3 (Bk+1)  3(3k+1) H(1,1,0;y0) 3(3k+1) +

2 y3 21ky? 3 42 42 6 14 2 . 2kys d
oD~ Borl Sl T et T AT <_ e T +1)2)H(0790)>H(1 1,0;Y)+ (7(32“1) +

2y3dP 3ry2d3 o 3y2 d + 6ryod + 6 yod;? . 11kd . 1143 + drkys d? . 18ky2d}2 + 36ryod;? .
33k +1) " 3r+1 3r+1 3k+1 3k+1 3(3k +1) 3(3k+1) 3k+1 3k +1 3k+1
22k di? dryad) 18kyad) 36kyo d} 22kd) 4k yp 6KYg 12 kyo 29K .

S T I T BT T et 3t T30 3l T et~ e ) AL 1L Lye) +

K K 56kd,
(= 25 — Gt ) H(0,0,0.0590) + (= (2245 — ki) H(0.0,0,0:Y) + (= 25y —
8 dj 64k . 56rd) 8 dj 64k . 15k
iy = 2 JH(0,0,0,1; o) + (= gorte — oty — gy ) H(0,0,1,05 o) + ( — 22

12kd"? 4dr? 32kd’ “ 56kd,
ﬁ?)H(any 170§Y) + (_ (k +11)2 - (,i+i)2 T (s +11)2 - (,{1_,(_31)2) H(0,0, L 1§y0) + <_ (,_H_l)lz -

8 d 64K . Tk 1 . 12kd/? 4d’?
W - m)H(Q 1,0,0; yO) +{ - +1)2 ~ ( +1)2>H(07 17070,Y) + <_ (r +11)2 - (,H_ll)z

32kd! 16k . 12kd/? 4 d'? 32kd" 16 .
m - m) H(Oa L,0,1; yO) + ( - (54_1;2 - (,H_ll)2 - (,{4_1)12 - (,{+1)2)H(07 1, 1,0 yO) +

Tk 1 . 2kd7 2 d? 12kd7? 12kd] 4k .
(,{4_1)2 - (R+1)2) H(07 17 1707 Y) + (_ (,{4_1)2 - (,{4_1)2 - (Ii +1)2 - (,{4_1)2 - (fi +1)2 H(07 17 17 17?40) +
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H(1,1,1,0;Y)+ H(0; yo) (27(3n+1) T 273k +1) + 9(Bk+1) 27(3wx+1) + 27(3 k+1) + 27(3k+1) ~ 18(3k+1) +
44djys  17dPkyd 4 80d| ryd  164kyd  6yd 4 49dPyo  302d]yo i 49dPk yo  574d kyo | 1420kyo |
93k +1)  6(3k+1) ' 3(Bk+1) 3Bk +1) 3k+l " 9Bk +1) 9(Bx+1) ' 3(Bk+1l)  3(3k +1) 3(3n+1)
48yg  92k¢3 4¢3 . 2d2y3 8 diys 2d2 Ky . 40d} ky3 64 kys
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C. The K integrals

C.1 The K integral for xk =0

The € expansion for this integral reads
1 1
K(e;y0,3 + die;0) = E—zk@% + Ek:(_ol) + 5 ekl 4 260 + 0 (), (C.1)
where

0
k9 =1,

k) = 2% — 3y2 + 6yo — 2H(0; o),

R = M 1020 T 502 MAE yqap (- 42 4 6o® — 120) H(00) + (-

242 | 322 — 6djz + L0 >H(1;x) +4H(0,0;2) + 2d H(0,1;2) — =,
(0) _ 2dz®  14d)a® 2 23 | 56zd  17dP2ax? | 28d] x? 49d2z 157 djz 2
ki o7 T ot _ﬂgx +E - gt T 9 3T1;Zx+
. / 2 ! !
320 + (4d x3 gogxs _ 7d§x 11022 4 2z 22d T 98 4t %)H(O, x) <2d9x 10 glm _ 7d16m

5dja? + 4L —1adpp - 0 4 0 H(l;a;)+ (22 - 12x2+24x)H(0 05) + (L4
12! a;)H(O, 1,2) + ( —6d,a? + 12dx — @) H(1,0:2) + (2d 2 34242 1 6dPx —
11 d

>H(1 1;2) — 8H(0,0,0; ) — 4d, H(0,0,1; 2) — 4d;, H(0,1,0;z) — 2d2H(0,1,1;2) — 2(s,

—6d)2? +
4d x3

0 4322d3 251z d? 223d2 191 22d? | 548zd}?
RO = —2p8¢3 ¢ Bl B A | op(0,1,1, 1 a)d 4+ 2 - LI | ;él +
4H(0,0,1,1; a;)d’2 +4 H(0,1,0,1;2)d? + 4H(0,1,1,0;2)d2 + Lr2ad d) — BLA _ Tr2.24 4

2.3

B0 7 M2y — 19900 48 1(0,0,0, 15 2)d) +8H (0,0, 1,0 2)d; +8H(0, 1,0,0;2)d; — 752" 4

2 3 /3 13 3./2 292

32881:0 57r(25x 172 7 7?: c T2 ( 27x3d’3 17x36d 49?51 251%21 - ;7d 28gﬂgd

/2 ! 3 U
1573 & 4021?1 +9 n2z3d} _Had ;7d tr2zid) +9x2d/ +7?xd) — 32 xd) — HW i —1—67277[11) H(lL;z)+

! 3 ! 3 12 2
(—8d§m +409x +—14d T — 2022 44dw+56 ) H(O,O;az)+<—4d’2 3+20d1m T d?l)m -

/.3 12
10d, 2 22d z 3 )H(O,l;x) ( %d/lzxg 20dé z 7d z? —10d,z 22[?))1 x
243 13 13

28 d/ 49d1 18§d1) H(la 0; LL’) ( %x3d/13 7:B6d1 11 gdl 491?;1 10m d? — 512 d/2 14xd’2

8dm

o1 ) (1,1;2) + (— 16 22 4 9442 —48a:>H(O, 0,0;2) + ( 12 dla? — 24d1a;>H(0, 0,1;2)+
— S o) 22 — 24d >H(0, 1,0;2) + (— L4203 + 6d’12 2% — 124 a:)H(O, 1,1;2) + (—
827 +12d/ 22 — 24d ¢ + 24 ) (1,0,0; ) + (—% A28 + 6d22? — 12d2z + 22;'12> H(1,0,1;2) +

— 3dad + 6dPx? — 12d7 x + 22?illlz)H(l, 1,0;x) + ( — 22347 + 3 22dP — 6wd +
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oo’ _

2,2 4 1822 — 49dT1m + 314d1x + 212z — 64z + 4C3> -3 l‘3<3 +62%(5 — 122¢3 — ==
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C.2 The K integral for k =1

The ¢ expansion for this integral reads

1 1
K(e; 90,3+ die;) = E—Qk(_lg + gk(_ll) + Y + ekl + 21 + 0 (), (C.2)

=1
-2~ D

K — %o _ % + 3yo — H(0;90),

3

U .2 ! !
R = O et T g M ey (42 602 120) B0 + (- 2

3 d z2 11 d 2
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2 2
! 3 12 .2 / 2 /2
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=AY H(1,0,0,2) +
/.3
4203 — 2 dy a3 + 64202 +9d) 2 — 12d20 — 18+ 24 +11d’> (1, 0,1;x)+<—§d'12 PR UL
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32 d’

—3udp 4 B 32 g A gpqR B s 0 g M od s g,
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D. The A-type collinear integrals

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

The ¢ expansion for this integral reads

I(z,e; 00,3 + di€;K,0,0,94) = x.A(e x;3+ dig; K, 2)
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2>H(0,1,cl(a0);x)+(ﬁ—&f—i—m—l) H(O,cl(ao) Cl(a0)~l’)—|—((§"“i1) —i—( ) —(xﬁ_"‘l)s—k

2 ) 2kd 2d .
6/1—(502_—1)5+2>H(1,0,0,a:)+<—(x_ll), — By + 7 36+ oy —1)H(1,02,cl(a0),a:)+
4d 4k d 4d 4d 4rkd
(- ;),+(x L —2dy + 22 ;),—2d1—( s 3 G + 1) H(1,1,0:2) + ((x_;) s

3K . 2k d 3K
26 dy — 255 + 201 + 25— 3k + iy 1>H(1, 1, e1(ao); )+ (— ol M St 3
7r2f€
ﬁ — 1> H(l, C1 (ao), 01(040); )-l- (W + ﬁ) H(Cl (ao), 01(040), C1 (040); x) — m +
3572k _ 3572k + 3572 k + 2477%K _ 2477%k 5 2 + 572 _
36(z—1)2(k +1) 36(z—1)3(k+1) ' 24(z—1)3 (n+1) 72(z— 1) (kt1) ~ 72(r+1)  24(@—1)(r+1) " 36(z—1)2(r +1)
52 + 52 + 4972 25m2 8 T kG 4 nls <3 4+ 3G
36(x—1)3(k+1) ' 24 (z—1)3(s+1) " 72(x—1)5(k +1) T72(k+1) K+l (z—1)3(k+1) 'k +1 (z—1)5(k+1) ' Kk+1°
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D.2 The A integral for £ = 1 and arbitrary &
The € expansion for this integral reads

I(z,e500,3 + die; ky1,0,94) = 2 Ale, ;3 + die; ky 1)

1 (D.2)
= - a4 eaf™V + 2 + O (),
where
(r,1) _ 1
G- = T
(k1) o} Ko ap ad 2K o 203 o} 3ka?
a =g, T ST T TS T 2@ 30eFD) 30D T 6 a1z T 4(m 1) + 2(n 0 T
3048 . 0f2 + 04 ag 25 g _ 200 + . + (L,
2(k+1) 2 (ac—l)2 4(:1,‘—1) T 2(x—-1)  k+L K+1 2 (x 1) 2(:(:—1)3 2 (x—1)4 2
1 . 1 1 ) H{ei(ao);x) 1
2(90—1)5) H(0; a0) + (5 - 2(90—1)5) H(0;2) + 2(;—1))5 TR
dlaé dlmxé dlnaé Tk Océ 7&048 dlaé 5aé 5aé
T 16(k+1)  16(k +1)  16(z—1)(k+1) + 16(z—1)(k+1) + 16(k +1)  16(z—1)(s+1) + 16(z—1)( x+1) + 16(k+1) +
13d1a8 13d1/@a8 dy nag 7/@0{8 dlnag 19 ﬁag 61/1048 dlag
36 (k+1) + 36(k+1) + 4z—1)(r+1)  4(x—1) (k+1) 9(z—1)2(k+1) + 24(z—1)2(k+1) 24 (k+1) + A(z—1)(k+1)
503 diod 35 of 12508 23d102  23dik o 3d1kad 41kl
4 (z—1D)(r+1)  9@—1)2(r+1) " 72(z—1)2(k+1) T2(k +1) 24(k+1) 24(k+1) 8(x—1)(k +1) " 16(z—1)(k+1) +
dik ag 39/1048 dllia(% 27 ﬁa% 107/@0:(2) 3d1a8 89 ag
312t T6@=12 (1) _ A@=1PwTD) T 16@=-17wTD) T 16 (it ~ 8@—D(r+D) | Ba-DrTD
dia? _ 7la2 _ dia? I 4302 4 203 o I 25d1 g 4 25d1 Koo 4
3(x—1)2(k+1) 48(z—1)2(k+1) 4(z—1)3 (k+1) 48(z—1)3(k+1) 48(k+1) 12(k+1) 12(k+1)
d1 kag _ 5kag _ dik ag + 5rag + d1kag _ 15k ag _ dikag +
4(z—1)(k +1) 4(x—1)(k+1) 3(@—-1)2(k+1) ' 2(z—1)2(k +1) ' 2(z—1)3(k+1) 4(z—-1)3(k+1) (z—1)%(x +1)
45Kk 105k ag + diag _ 13 ag _ diog + 3ag + diag _
8(x—1)%(k+1) 8(k+1) 4(x—1)(k+1) 12(z—1)(k+1) 3(z—1)%2(k +1) 2(z—1)%2(k+1) 2(z—1)3 (k+1)
230 __dioo 6lag _ 1690 . (' Kag Ry o _a_+ﬁi3_ Kag n
12(z—1)3(k+1) (z— 1) (n-‘,—l) 24(:(: D3k +1)  24(k+1) 4 (z—1) 4 4(z—1) 4 z—1  3(z—1)2
4 nag oag ?mozo K ch /ier 301(2) ag

ad «a 2
3T 2o1 3o +2 T ~ G- T o7 T 21y Ok ag — 2(a— 1) oz 2 oty 3%+
Ko KQQ Ko a0

s )2+( 7~ Gt TR a0+%_—<x—1>2+—<w e — (@ 1> Hoo— i+ i -

5k 25k 25k 5 5 1 .
12(z— 1)3+8 (:v 1)4+24(m 1) T 24 8(z— 1)""12(90 1)2 12( )3+ 8(z— )4+24(m 1)5 ﬂ) H(0; a0)+
5k 5k 5k 25 K 25K 5 5 5
(8(90—1) T 12(z—1)2 + 12(90—1)3 T 8(@—1)% T 24(z—1)° +51 t3 (ac 1) 12(z-1)2 + 2z—1)3  8(x—1)7%

49 49 . di o diad dd1ad | d « dic 3d; a? d1a dia?
724(x—1)5+ﬂ>H(07$)+<_ ot ot O_g(xl_f) —3d1ag— 57— T @z T = T

z—1

dio di o diag di « 25d . d
Adioo+ 3 — oo Yoo oDt 12 4(90 1)+3( 1)2_2(x—11)3+(x—11)4) H(L a0)+ <(x 11) -

1 1 . X Kol Kk ad ol ol Kk ol Kad 2K ol
2 (x 1)° +5- 2(x—1)5+§) H(O’QO)H(l’x)Jr(_S(w—Ol)_ 5 T 8@-1 8 121 o 0)2Jr ot

a—g_aig_’_w_ 3&04(2) + Iiocg _ noz(% _3& ch_ 30% + oag _ o? B + K o
2(w 1) 6(x— 1)2 3 4(z-1) " 2 (z—1)2  4(z—1)3 2 4(z-1) " 2 (z—1)2  4(z-1)3 2 2(z—1)

5k 5
2(90 1)2 3 (m 1) 3o T 2R+ 505y T3 T A s ot 200 s T et

Dt e e~ B () HO000) ~ SR — st + gy -
12(:(: 1)3+8(:c D73 (ig 15 %)H(CI(QO)W)"’(_J—W—“—@—O H(O,O;a0)+<ﬁ—ﬁ+
ﬁ— >H(0,0;x) ( (x N d1> (0,1;ao)+<—2(xfl)5+%—2(x£1)5+%> H(O,cl(ao);x)—l—<—
(xill)5+2 =y _%+2(x—1)° _§> H(1,0; x)_‘_((xillf‘ 3Ty +%_2(:{:£1)5+%) H(1,c1(a0); 2)+

2 2k 2

(‘ ST 2 (x1—1)5)H(01(040)7Cl(ao);x) + I T~ 1D T TR — R
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(k1) d%ag 3d1a d2mxo 5d1k a d%naé 5d1noz0 72 kol

Ay " = 33erD) 16w +1) + 3wy 16(n+1) T ®EDk D T 6@ (i)~ W11 +
35&04 35&04 d O‘O 3d1a0 Ty 2loc 2lag w2 ag
32(z—1) (n—l—l) + 32(n+1) + 32(m 1)(n+1) T 16(z—1)(k +1) 48(x— 1)(n+1) +3% (x— 1)(n+1) + 32(n+1) a8

43d2a0 505d1 ao 43d1mx0 33d1f{018 d%n ch 5d1mx8 7r2n048 35&048
216(k+1) + 432(k+1) = 216(k +1) + 16(k+1)  8(z—1)(k+1) + 4(z—1) (k+1) + 12(z— 1)(n +1)  8(@—1)(x+D) +
2d% nag . 13d1li0¢8 . 7r2li058 + 1055&040 2945 nozo dloco + 3d1a8 +
27(z—1)2(k+1) 16 (z—1)2(k+1) 36(z—1)2 (Ii +1) " 432(x—1)2(k+1)  432(k+1)  8(z—1)(k +1) " 4(z—1)(k+1)
n2ad 2103 2d3 o 181d1 o n2ad 473 o
12 (z— 1)(n+1) o S(x—l)(n—i-l) + 27(x—1)2(k+1)  432(xz—1)2 (k+1)  36(z—1)2(k+1) + 432(x—1)2(k+1)
1607a + + 95d%a8 _347d1a(2)+95d%14 a3_673d1na8+ 3d%na8 . 167d; nag . 7r2/£a(2) +
432(x +1) 9 144(k +1)  96(k+1) " 144(k+1)  96(x+1) ' 16(xz—1)(k+1) 96(w—1)(n+1) 8 (z—1)(k+1)
1721/@040 . 2d%na8 + 247 dlnag + 2K ag 2279na + d? ﬁa%
288(z—1)(k +1)  9(z—1)2(k+1) ' 96(z—1)2(k+1) ' 12(z— 1) (k+1) 288(x 1)2 (n-i—l) A(z— 1)3(n +1)
259d; ko 7 2kad 1987k o 5987kad 3d2a3 311d; o n2al
6a—TP (D)~ A=) (nF1) T 288@—1P(n3T) T 2880k F1) T T6@—1)(wF1)  288(@=T)(r D) T B 1) +
1103 2d3al 125d; o n2ad 977al d3a

288(z—1)(k+1) ~ 9 (z—1)2(k+1) ' 96(z—1)2(k +1) 12(z—1)2(k+1) 288 (z—1)2(x+1) + A(z— 1)3(n +1)
355d1 o _ 2 o 4 661a2 4 2741af 7 o} 205d3ap i 575d1a0 _ 205d3kap n
288(z—1)3(k+1)  24(@—1)3(r+1) | 288(z—1)3(k +1) ' 288(r+1) 7 20D T A8 (D) T 20k
1325 dikag d%/‘@ao . dikag + T Koo + 16kag + 2d1f€ao . 65d;1 kg .
48(k+1) 8(z—1) (k+1) 3(z—1)(k+1) " 12(z—1)(k+1) " 9(z—1) (,k+1) " 9(z—1)2(k +1) 24(z—1)2(k+1)
72 kag + 17k _ d%’iao + 161d1 kag + 72 koo _ 169xaq +
2@—1)2(k+1) | 2(@—1)2 (n—l—l) 2@—1)3(k +1) " 2A(z—1)3(r+1) | 12(@—1)3(k+1)  9(@—1)3 (k+1)
2dikao  889dikag w2 kag 4 33kag _ U27kag _ d? L 2o
(z—1)%(k +1)  48(z—1)*(sk+1) 12(z—1)%(k+1) ' 9(z—1)* (k+1) 18(k+1) 8(z—1)(k+1) " 9(z— 1)(/@ +1)
2o _ 14aq + 26@0«) _ 97d1 ap _ 2ag + Tag _
12(z—1)(k+1) 9(z—1) (k+1) 9(z—1)2(k+1) 72(z—1)2(k+1) 12(z—1)2(k +1) 2(x—1)2(k+1)
d2ag 4o 209daq 72 ag B 49arg i 2d3ag 1081d; arg B
2(z—1)3( k+1) 72(z—1)3(k+1) 12(x—1)3(n+1) 9(z—1)3(k +1) (z—1)*(k+1) 144 (z—1)%(k+1)
72ag 790 347aq 2 g dlocé 1 4, diked Tk of  Tra} diod
20 U CESRIE ey sy R sy R Sl +5d1 Ko+ 5=y — Se1) s +3 -
_ bag 13 3 d1 nozo 7Iioc 2d1 Iiocg o 19&048 61k on dloc 5a
—S(x—l) 5 18 T URYG T oy T ae=h T @) T T2@o1)2 2~ 3E=1) T 2 0y +
2 dlag . 350{0 + 125 ao +23d1a0 —d +3d1ﬁa(2) . 41/40:(2) . 2d1na8 39k ag dlnao . 27k ao
9@—1)2  36(z—1)2 TRUK TG T8 @D 3@-12 T8@-12 | 2@=1)7  8@=0)°
107k03 4 3diaf 89% _ 2diad 4 7103 4 dia} 4303 2030 25 diag  2bdikog  dikag n
T(@—1) 24@—1) 3 (@—1)2 ' 24(@—1)2 ' 2 @—1)3  24(@z—1)3 24 6 6 2 (z—1)
5rag + 2dikag  bkog dik o + 15k + 2d1k g 45Kk + 105;@ ag _ _diag + 13ag + 2d1 ag
2(z—1) ' 3 (@-1)2 (z—-1)2 (=—1)3 ' 2(z—-1)3 (z—D)% ~ 4(z—1)2 2(z—1) ' 6(z—1) ' 3(z—1)2
3ag di ag 23 2d1 a9 6layg 169010 205 di 205d1/i 17dik 45k 13dik
G2~ =18 T 8=1F T (o= ~ (e=177 T T T e-D 8@-D 36 @02
ik 35k 17dis . 45,@ __205dik 205k 205& | 1tdy 65
12(m—1)2 36 (m )3 12(z—1)3 16 (z—1)* ' 8(z—1)* 144 ( 1)> ' 24(z—1)5 16(z—1) 24(z— 1)
+ 413 55 __Tdy 205 dy 2 I
36 (z— )2 36(:v 02 T 36(z—1)3 36 (z—1)%  16(z—1)% 24(z—1)4 T44(z—1)° 12(m D5 " 72 (z-1)p —13-
161 . _ 17krdy 13 di _  13kdy 17k dy 205kdy; 205~ dy  _ 17dy 13dy _
P ) H(0; ) + < 6z—1) T 36(e—17  36(e—1)% T 16@@=0)7 T Tad(a—1)° 141 16(e—1) | 36(a—1)2
13 dy + 17d; + 205d; _ 205dy + 45k 35 K + 355 45k w2k _ 205k +
36(m D3 TI6(z—D% " 144 (z—D)® 144 ' 8(@—1) 12(z—-D2 ' 12(z—1)3 s(gc DL 2(:2 05~ 24 (z—1)°

205 65 55 55 65 2 449 .
S St 24 (z—1)  36(z— 1)2 + 36(90 )3 24 (z—1)% ~ 12(z—1)° 72(:(: 1) +5 12 + >H(0’ z) +

d%ao 5 dlocé 1 4 dik O‘o d2 5d1aé 13d2a0 125d1 ao 3 dllioco 11d1li0¢8

5t 5 - sdikog 5= )+8(:v ] (m 0 + +3gdikag+ g @—1)  36(a—1)2

d2ad 5dia} 2d3a} 35d10 23d2 ao 203d1a0 o  17dikad | 23dik o}  19dikod
T T 21 T 9 = 17 301 + — gt = gidik o — gy + 2A@—1)2  2A@-17 T
3 d2ad  89diad 2d? o 4 71d102 4 d2 a? 43d10d  25d3 ag 4 169d1ao 4 73d1,i a0 4 dikag
4(z—1) 24(z—1) 3(w 1)2 24(32 1)2 (m )3~ 24(z—1)3 6 6(z—1)

dik ag 1lldikog _ 37d1 kag d3 140 13d1 ag 2d? 19  3di a9 d3 140 23d1a0 2d 140 61d; a9

(o—1)° S Bm 1) T 2ot T 3m=1) T =D T3 o) @1 T -1 T e T T2(em1yt T

205 d? 3054, 155dm di K 25d1 K 25d1 K 37d1k d2 di 2d3 73d;
236 + 6( DT 2a—12  Za@-17 T2(z—1)7 5@ 3D - 2t ez T

d3 49d 61d . 3 kal | 3rad ad ad  6rad | 2k o 3
2 5~ (-1 ( )4+12( —hy )H(17ao)+(2(x N+ttt )+ Pt oy —8Kag —

3 2
2ap 9/@0{0 6Kk ag 3a0 2 a

2 8 3 2
ao + 3 (z— 1) ao + (:L‘—l)2 (xi083 + 18k a0+ =i = 1)2 + = )3 +6C¥0 GR ao + (6/@082 .
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6 6 2 5 5 15
(oo T a7 — 24K00 = oy R ) B &W+M D3 @D T 2P T oD
33 17 5 . 15 5
4(90 Tao1p T Tt @D G(m 2 +6(w—1)3 TT@Df 12(90 1)5 +ﬁ) H(0,0;a0)+ <_4(xf1) Ty
15 33 33 5 5 49 49 .
2(;p_14)3 ey TG E1) — 1 (95—1)3+ e A ey e s o + - 712 3H(0 0; z)
d d d 8d 2 d 2d 2 d 2d
(%58 + Jaur o+ 5pncy + 0oty — S50 8 o — Lol 4 Jhnod 2 Ah B 1 6dy03+
2 3di ka2 2d1k a2 dika2 3d; a? 2d; a2 dloc 2d 2d
2;11 . _;d e 10 _2d(x Y 02?: (e 1)03 2d x_102d_ e 1)02 N (x25il) 85(d11a0 _8(;;/{0[0 5dlnao i ;dn)ao )
RO RO Q Q| Q Q K K K K K
G B R e T G T B IR A s oo 17~ Wa—1)7
25d 5d1 5d 5d 5d 49d . . Tekd w 2d
12 (xlq)’ + 4(90 1)~ 6(z— ; 1)2 *+3 (x—11)3 o 4(:(:—11)4 - 12(:(;—11)5) H(0,1;00) + H(1; x)<6(x51; +3 6(x— 1) -

w2 K rd rd rd rd 25kd d d
4(90 T +< eI T3 12~ 3—1F T A@-1T T 21y __1+2 w7 3(:(;—1)3 Jr4(95—11)4 +
49d 155 5n 5k 155 33k | 33k 5 5 5
5 (2=1)° T 8G=T) T -T2 "I 8§ @-17 8a-17 " 8 T8 (x T 2e—12 T 2@—1° 81"
49 49 . 2 kd 2d 3 2d2
24(:0 1) + 24>H(0 Oé()) + <_ (:(:—1)15 - (x_i){, + (Z‘ 1) 3/4:"_ ( ) ].> H(O O Ofo) ( —(x_i)s

%— md1+ﬁ—d1)H(O,1;ao) m"‘ 12>+( (x 1) +/€d1 (z— )5 +d1+(xf1)5—3l€+
1 . . 15K 5K 15k 33k 33k 3K
W_1>H(0 ag)H (0,1 a:)+< 8(z—1) _4(x—1)2 TIe-17 8@-DT 8 (21 +T+<(x—1)5 —3k +

K d ) 5 5 5 5
=17 1) 1)H(O ao) + (( 1)5 —rdi+ 2 _dl) H(l’a0)+8(m—1) T2 TTRE—1P  8a—D0F
8d1a0

+

2 d1 nag

. .- dyad d 4 dr o
24(;?21)5 + 49>H(0 a( a);z) + ( L0+ ldm ag + 2(1:(:“&10) + 2 (2,%1) ——3 - —dlﬁao +
2d1 ko 2 d1a 2d1a 3d1ﬁa2 2d1k a? dika? 3d, o? 2d; a2 d1a
Se-D? ~ a1+ aGery T0diag+6d1 kag+ T - TR G + S oy e

. _ 2d1kag 2d1 fioz() _ 2d1fioz() 2d1 kag 2d105() 2d1 o9 2d105() 2d1 Of() 25d1 25d1k

d 2d d 2, 24d 2d d d
5o~ 31 T el T ot T 2(:(: )~ 3@-12 T (m—1)3 - (m_i)4>H(1 0; 040) <K—11 — 5o T
rdy rdy 25kd1 + d1 di -+ di d1 49d; 15k 5K

3(x N3~ 4@-1DF  12(z—1)5 3(z—1)3  4(@—1%F 12 (z—1)5 = 8(z-1) + 7 (z—1)2

z—1 2 (z—1)

15k 33k 33k 5 5 5 5 49 19 .
4(90 1)3+ 8§ @—DT 8 I T 2e—17 ~ 12— 1)3+8(w 1)4+ (21 ﬂ)H(l 0;2)+

d2 O‘O d2a0 d2 2 d2a0 2d? aO 2 3d%a0 2d O‘O 2d o 2d1a0
( + 2( ) 3 - + ( )2 +6d Oéo 7—1 (w—1)2 + (:E ) 8d1a0 “o—1 + ( )
2d? ag 2d2 o 25 d% d2 2d? d2 2d? ) dloc
— H(, 1« H(ci(ag); 5
(x—1)3 + (z—1)4 + + 2( D~ 3 (z-1)2 + (z—1)3 (@—1)% ( » 4 0) + ( 1( 0) ) +
dllioco Tk O‘O 7Iioc lecO 5a0 5013 13d1 ag 3 3 dlmx 7Iioc
Edl Kol + 6(x—1) 16(z—1) 16 - 16 (m D~ 16(m )~ 16 36 Fed1r0g — 7 T =1 1) 1D 1) +
dlmxo 19&04 61& O‘o d1a dloc 35a3 1250c0 23d1a0 23 3d1l€0¢0
9 (a—1)7 2z~ 1)2 + Iz 1)"’4 (sc 1)+9(x 2~ ez Tt +31 dikag+ 8@-1)
41k aO dlliao 39/4 O‘O dlnao 27 HCVO 107/@0:(2) 3d1 a(z) 89a dlao 71a0
6—1) ~ 3@=12 T 6@=12 T 1@=17% ~ 16E=18 ~ 16 T 8@=1) ~ B@-1) ~ 3 @=12 T BE=02 T
dia? - 4302 . 20302 _ 25 diowg _ 25dikag  _dikag + 5kag + dikag  Brag  dikag +
T@—13  B®a-17° 8 12 12 T T2 T3 @12 212 2 (z-1)3
15ka0 dik ag _ 45Kkaq 105/@ ag  _dioyg 13 di ag 3apg  _  diag 239 diog
Ta—1% T =17 8a-17 1) T 121 T3G=1)Z ~ 3@=1)Z ~ 3 @=1% T 12@=17 T @=1)7
61 ap + 169040 + 205dy + 205d1 K + 17d1k 45K 13d1k + 35k + 13d1x 35k
U(z—1)7 144 144 6(z—1) 8 (@—1)  36(z—1)2 ' 12 (a— 1)2 36(m 03~ 12 (-1
17d1 K 45k 205dy K 2055 205k 3rag 3rag _3ka} | ka}
T6(@—17 T F G T T t ey T T ( ey R R s R 1 + @)

3 9/@048 3 nag 3/40:

40{3 2 2
i’mg _3m +3 G- 5y _3_0 +56-0 — o T a1 9% of+ 2(:(: syl e +15( Ty + 304 —
T oD o1 T o 126 @0 x1+67? Gfﬁ*‘”$‘1)‘%m+a Tt
5K 15k 33K 25K 5 49 25 .
2—1)3 4 (x—1)%  4(z— 1) +T +4( ) T 6(z— 1)2+6(x N3~ 4 (z—1T  12(z—1)° +ﬁ> H(0;00) +

d1 ﬁao dlao 4dq ao

diad 1
( 14ao+zd1/€ a0+4(1‘ 1)+4( ) 3 _—dllﬁlao

dp nao
r—1

3 3
dikag diag

+ ( ) dl a() + 3(1‘—1)2 +3d1ag +
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3d1 nozo dik a dlnoe 3d1 O‘O dloc d1a

3d1/€ Oég + 2(z—1) (w 1)2 g+ 2(z— 1)3 + 2(:E 1) (z— )2 + 2 (—1)3 4d10é(] —4d1I{O£0

dln Oz() + d1kag

@12
dik dika da dio di1 « 25d 25dn 5d1 K 5d1k 5d/§ 5d1 K
Y ) L i ) <w Sy e S PR NS v R 1 B VB sy R
25d; 5dy 5d 5d 49d , 6k .
5 (e=1)° T 2(a=1) ~ 6@-12 T 6 (x 9 T )T 12(:(;—11)5) H(17a0)+ (@—1)5 + (:(:—1)5>H(0’O’ ap) +

2kd 2d ) 2kd 2d ) 2d7 H(1,1;00) 17d 6

(st + i)’) H(0, 1;00) + (245 + gt ) H (1,0 0‘0)+ NE= ) e R TN
13d 13 d 55 17d 205d w2 449

36(x 11)2 + 36( 1)2 + 36(m—i)3 o 36(m 3 16 (z 11)4 + 24(m 1)4 144(95—11) 12(z—1)5 + 7 (z—1)5

305 2dy 2 rdy 3K 1 1

ﬁ)JF((x—l)s Cay +“d1 Gy T+ 3 ( ) _7+2(x—1>5_5)H(0’a0 (1, 152) + (

49d, 15k
e e

K d1 _|_ Kdy Kdy

25nd d d
517 3 -1 T i 1)4 T3 ooty 2+ ( _11)2 3GoTP T Ia-17 T =D

1)
5K 15k 33k 33/4 2k d 2d 3K .
o TG S A +8 (- Bt~ Py + iy 3 st 1) H O a0)+
2 d3 Kd . 5 5 5 5 49
( (x— 11) +( 1) —rdi+ (z— ) _d1>H(1’ @)+ 3 (z—1) ~ 12(z—1)2 + 12(z—1)3  8(z—1)2%  24(z—1)° +

3 3 3 3
K ag 3 ag ag 203

3 kad 3kad of 3kad
%)H(l 61(040)' )+<( —y+ 80+ ( ) RS g (i)JF( 72K~ 5y T ee-n? 3 T

1)
9k a? 3Kk 3k a2 9/40: 2 3 a? 3 3 3
=) ~ 3 1)2 + 1 st 2 T (:c 1) 30— 1)2 e Tt aeey ety — aeys +
3rag K 5k 5k 15k

5T — 000 — sy Ty e — 3 T 3T — 20+ 8(90 0 3@ T T @17  8@-DF
33k 25K 3K 1 . K d 5 - 5

1P T8 T ((:(;—1)5 + (x—1)5)H(O’a0) + ((x—ll)s + (x—l)S)H(l’O‘O) T e T Tme—z T
(—( 7 +65 — 2y +2>H(0,0,0;x)+((2“ a +2/<;d1+( 55 +2d1 ) H(0,0,1; a0)+ (85—
35 + o )H(o 0,1 () ) + ((2*6 Qs+ 2ndy + 25 +2d1)H(O 1,0; ag) + (( e
ﬁd1+@i—g)5—d1—ﬁ+3n ~ e +1>H(O 1,0;2) + (245 +2 d} ) H(0,1, 1500) + (—
(‘,E’{_dll)5 +/€ dl ( )5 +d1 + ( ) 3/4: + ( ) 1>H(O 1 Cl(Oé()) )+ (2 (351)5 - 32H + (.’E 1)

%) H(07cl(a0)7cl(a0);x)+((imil)s+(2d1)5 (gc 1)5 + 3k — (— )5 +1>H(1 0, 0x)+(—(; %1)5 —

d 3k 3k 1 1 . _2d3 2k di
( 1—)5 + —( )5 - 5 + ({E— )_5 — 5) H(l 2dcl(a0) .Z') + ( ( 1)5 + (:E 1) Hdl + (:E 1) dl
K 2k dy K

T 1)5+32 o 1)5Jr ) H(1,1,0;2)+ (—( —y5 ~ w—1)s THd1— ( —1)5+d1+2(m—1)5_%+72(x—1)5_
%) H(1,1,¢1(ap); ) + (— (;_%1)5 — (mfl)g, + 2@_1)5 — STK + m — %) H(1,c1(ap), c1(ap); ) +

3 1 . 3572 3512 3572
(2(9051)5 +3 (x—1)5)H(Cl(a0)’Cl(O‘0)7Cl (ao);z) — 48(:(:—7{)8@-{-1) + 72(m—1§2(2 ) 72(w—17;3?/£+1) +

3572 K + 24772k 24T’k 52 + 572 . 52 +
48(z—1)4(k+1) 144 (z—1)°(k+1) 144(k +1)  48(z—1)(k+1) 72(z—1)2 (k+1) 72(z—1)3(k+1)

5m 2 + 4972 2572 4 e + T3 3 + 3¢s
Bx—1)E(k+1) " T44(z—1)5(k +1) 144(k+1)  k+1  2(z—1)5(k+1) " 2 (k+1) 2(@—1)3(k+1) " 2 (k+1)"

D.3 The A integral for £ = 2 and arbitrary &

The € expansion for this integral reads

I($7 g 00,3 + dlE; Kk, 2,0, gA) = :EA(‘S x; 3 + d1€; Ky 2)

(D.3)
= - ('{ 24 a( 2 4 Eagﬁ’m + Eagﬂ) +0 (%),

where

(r,2) _ 1
= T 3(rt1)’
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(k,2) ad ad 5 af 50 ad 1008
o — " 3(zao—2a0— (E) + 3( ) + 3(zap—2a0—2) 4(m 2) + 12 (z—1)  3(zao—2ap—z) +
noz4 4 5a 3 a3 10 a 4na8 4018 20018

12 (Ii 1) + 12(n+1) +35 (z— 2)2 + 3(gc 2) T 3(@-1) + 3(zap— 2a0 z) 9k +1)  9(k+1) 9 (z—2)2 +
a3 20a 5 a2 502 ka2 2 5q, a? 10 a
5@-12 T 925 ~ 8z=9) T 2(90 )~ 3@ao—2as=2) T il T r 41 T 3@=22 ~ 3G-12 ~ 3@=27F T
a2 200% 4k ag

4o [e]
6(90—1)3 + 3(z—2)7 3(m—1) + 3(acao—2ao—x) 3(n+1) o 3(nf1) +3 (:(;31)2 o 3(x—01)3 + 3(x—1)4 +

80 1 1 80 160 . 1 1 80
T (a-2F T (3@—1)5 3t 30— T 3@-—2p9 )H(O’ ap) + (‘ 5@—1p T3 3a—27

160) ) H(0;$)+H(01(a0)5;m) +( 80__ 4 160)6)H(62(a0);x)— - 13 | 802, 160In2

3(z—2)6 3(z—1) 3 (z—2) 3(z—2 (k+1) T 3(z—2) 3 (z—2)67
(k,2) 1 1 5 dix di o 2zo 1lzk af 25Kk0)
Q=5 (:(:—2)—:(:{ — spdizog — 12(z— 2) T 51 T 9GED) T BT T D)
11k 19a8 203 o} Tdr o 11d1af 43d; o}
36(m—1)(?£+1)+24 (ﬁ+1)+36(gc 2)(n+1) 9 (a— 1)(n+1)+24(14+1) o5 T 216d1xa0+54(m %)~ M6=1)
157zod 56k 113k of 149k 149k 0d 59k 11k of
- - + + - + -
108(x +1) 27(k+1) 54(:2—2)(/4—4—1) 108( 1) (k+1) 54(z—2)%2(k +1) 108(z— 1) (k+1) 216(H+1)
9lag 530 1030 3703 ag 23d1 0 2d1 o 4d1 oy
51 =2)(r ¥1) Jr54( D) T 51 am 2)2(n+1) G-I e +1)+216(n+1) 51 (2—2) T 27@—12 T
95 3 diad 41d1a 911:(:04 138190&04 25Kk a 239k 104k
0810+ 571 @y T T08(z= Ty + 2160 +1) + 2160 1) T 2T 2)(;2+1) ~ 108(z—1) f)n+1) 27(z— 2)2(;2 T
467/@(18 388 HCYO 83na 83na 35 ao 175a 88a
M6—1)2(nF1) T T @=23 (1) ~ 72 (a=1)3 (¥ ) 36(n+1)+27(x 2(<F1) 108z (D) 27a=2)” CEsyR
2770 23603 5 o} 350 8 dio} 17d103 76d1 of diod
MEE-1)2 (oF1) T =2 (rF ) — S@=1P(edT) — 36(tT) T @27 ~ FAa—1)2 ~ 2= 35 T G=1)
35d1 o2 | 73 dv o 4d1 o 13d103 569z03  979zK0} 16k o2 2kal 10kad
—i8  t301Ta5 g (-2)  36(@—1)  72n 4D T2xiD)  E-2)(af]) @Dk 40 @E2P(AD)
67k a? 80ra3 119xa? 1256r02 137 ka3 32ka2 1602
@12 (n i) | 3 27 (+FT) + 2@ DECERY R ) ) I s S s A (7§ o] sy e
ol 100 119 o 8002 1902 63202 7ol
2D r1) 32 (eFD) ~ =121 T 923 F1) T 8EoR(E ) T8 =) (et )~ A=) (e D) T
85 a2 n 5d1 a2 4 di o  80diaf  5diaj  104diad n 2diaf  diag  25dimog | 3Tlzag
B(r+1) " 3@—2)2 " 2@—1)2  9@—2)3 6 (e—1)3  3@—2% T 3 @-1)%  3(k+l1) 18(k +1) ' T08(~+1)
dikag  _ 25di1zkog 2 zkag + 323xkag + 2d1 kg + 4k g + d1 ko o 1lkag _
3 (k+1) 18(n+1) 6(k+1) 36(k +1) 9(z—2)(k+1) 3(z— 2)(n+1) 18(z—1)(k +1) 4(z—1)(k+1)
10dik ag d1 kag + 17k + 80d1 ko 40Kk + di kag _ 3 kag +
9(xz—2)%2(k+1) 9(xz—1)2(k +1) ' 12(z—1)2(k+1) ' 9(z—2)3(k+1) 3(z—2)3( n—l—l) 3(xz—1)3(k+1) 2(z—1)3(k+1)
208d1 kg + 2072 ko _ 2512k + 2d1 kag + 2 ko _ 137k +
3 (z—2)4(k+1) 3(z—2)4(k +1) 9(z—2)4(k+1) 3(z—1)4(k+1) 6 (x— 1)4(n+1) 36(z—1)%4(k +1)
256d1 kag + 407 %kog o 3584kag . 2 Kkog + m2kog _’_10914 ag + 2d1 o + 4 ag +
3(x—2)(k+1) " 3(@—2)%(k+1) 9 (z—2)°(k+1) 6(z—1)°(k +1) ' 3(k+1) ' 36(k+1) ' 9(z— 2)(n+1) 9(z—2)(k+1)
diag _ 1lag _ 10d; g _ diag + 17a0 + 80d1 g _
18(x—1)(k +1) 12(z—1)(k+1) 9(z—2)? (k+1) 9(z—1)2(k+1) ' 36 (z—1)2(k+1) 9(z—2)3(k +1)
40aq + diag _ ag 4__208djag 20m%ap 1264 + 2d1 g +
9(xz—2)3(k+1) " 3(z—1)3 (k+1) 2(z—1)3(k+1) ' 3 (z—2)4(k+1) ' 9(z—2)4(k +1) 9(z—2)%(k+1) " 3 (z—1)*(k+1)
m2ag . Tao 4+ 256diag 407209 2048 o m2ag 4+ _5d5ag 4
18(z—1)%(k +1)  4(z—1)4(k+1) ' 3(z—2)5 (k+1) ' 9(@—2)5(k+1) 9(xz—2)5(k+1) 18(z—1)>(k +1) ' 108(k+1)

80k1n’2 ag + 160% 1n> 2 ag + 801n2% 2 ag + 160 In?2 g + 32d1kIn2 ag + 352k 1n2 ag + 64d1x1n2 o +
(z—2)4(k+1) " (z—2)°( k+1) " 3(xz—2)%(k+1) " 3(z—2)°(k+1) ' 3(z—2)4(k+1) ' 9(z—2)* (k+1) " 3(z—2)%(k +1)
704k 1n 2 g 32 diln2ag 5441n 2 g 64d; In2 ag 10881n 2 g _z 068 1 5__ ko
9(x—2)5(n+1)+3( DTt ) T 9 (z-2)1 (n+l)+3(x—2)5(/i +1)+9(x—2)5(/i+1)+< 5 LR T3 gy T

5 5 4 4 4
ko a ag 19xo¢0 4 10kay 13k a5 10&040 2K ag Iioco 10010
8a=T) 3= T 6 0 + + 192 Ko + 9@=2) ~ T8a—1] ~ 9z-2)? + 9(—1)? o 2)
13aé 10¢y 4 2 a aé 26xa0 26 3 10/@040 11k a3 20/40:0 Tk ag 40/-@04
-1 00— sz 9o Dz~ 9~ o 9L R~ gy T 9~ T 9-2? ~ 517  a- 2)3 +
K a 2Iioc 10(1 1loc0 200¢8 . 7018 40a 2 0‘0 149001(2) 14 2 nozo
3(z— 1)3+ 3 9(:v—2)+ 9@—1 T9@=22 9 (:c 1)2 9(x 2)3+3(x 1)3+ + +t3rhoapg—oot+
2 2 2 2 2 2
Koy  Kaf 80Kk ag 2kaf _ aO 80aj 20 2 95z ag
@o1)2 o1 3=t T 3=t 2K g~ Jr( 07 ~ =1 ~ 3@=9)7 T 3=17 ~ 2%~ 36
121zkag  40kaq 4 65K 4 40kog 25K + 35/@0{0 4 96Kk 3lkag 4 256k _ 25koig
36 9(z—2) 12(z—1) ' 9 (z—2)2  18(z—1)2 6 (z—1)3 T (z—2)* " 36 (z—1)* " 3(z—2)° 36 (z—1)°

4kag _  40cq 65 g 40 25a 35a0 32d1 o 1504 199 64d1 ag
9 " 9@—2 T 2D M2 T8 (a1 + 36— P 327 top—r TZ @17 T3a-25
20489 179 17 g _ x _|_ 25x/@ 32K + + 40 4k 80k

9 (z—2)5 12(z—1)° 9 T 9 (z-2) 12(:1,‘ 1) "9 (z-2)2 9@@-1)2 9 (z—2)3 36(32—1)3
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1286 43k 64k 25k _ 128k Lk 32 443 40 4 80
3 (@—2)% 36(z—1)% (x—2)% 36(z—1)5 "3 (@—2)% "2 9(@-2) " 12 (z—1) " 9(x—2)2  9(x—1)2  9(z—2)3
1 32d 1024 23 128d 3136 17 128d 2176 .
36(x—1)3 _3(z—§)4 T 9(x—2)T 12(z—1)% _3(m 21)5 T 9 (x—2)5 12z—-1)° 3 (m—21)6 T 9(z—2)° +2 H(0; c0)+

1 5 dlag lecO dlao 10d1aé o 13d1aé . 10d10cO 2d1a0 2d1a0 o
( 51700 — 3529y T 5a=D + 13 dl$a0+9(z ) "W @D 0@—2% "9 @12

26 3 10di of | 11diad 20d1a0 _ Tdied  40diad ad 14 1% dloco
5 N2~ 559y Y o—1) T5 @22 " 8E=12 5 (o= 2)3+3(x 17 2di04+ 3 diw of — 1T @12

d1 a% 80d1a8 2d1a04+10d1a0 73d1:cao +9d1 a0+17d1a0 20d1 o 5d1a02+ 40d1a03+(d1a0 +

(z—1)F  3(z—2)T " 3 (z-1) (z=2) " 18(z 1)_9(96 2)2 9(@—1)2 ' 3 (2-2) 1)3
80d; d 80d;

??2(%—13)% g%%?o + dl + 25d1 - 9(?—2) - 18([;1—1) +3 (10d )2 + 9(x 1) 9(x—2)3 T3 (z-1)3 (:(:—2)4 -
3(;3%11)4 - 3?210_3)15)11(1' ap) + (M + 5 ?2’332“34 ~ 3T T 1(3%3)05 3 (205)1)5 — g 3&035)4 +
32([;1—(11)04 — et 1(60%) - 3%[11&3 + 3G i R 3(5%)4 + 3G 3(?;295)5 +3Gop

3(?;2_05)6 —3 (592) - 3(:v2d11)4 + (m 07 3 (?;2_02)5 - 3(§d11)5 + 3(;1)5 —3 (iz_()2)6>H(0% o) H (1;7) + <—
%3 — 5T KO — 6(’; 2) 13 FZZY 7 6(;18 2) + 12(:(;5—1) + 19:0 % +3gerag+ 95(20132) - 335:()’;?31) 9 ?moﬂ +
9(§g31)2 — b+ 9(55_02) - 361(3;3)1) - 9(3; a2)2 T 9(xa41) - ?_é - % - 1?3%0‘8 95(203%2) T 1;?;(1(1) T
91(0;:_062(3))2 - 18&&%) - 92(0’{%)3 + Sty + - 9(5;03)2) + 181(}7:03)1) * 9(12 2(32 - 18(7;33)1)2 ~ 9 ?0%)3 *
5 31)3 ++ 7m0 + JrRag— ?5_1) +2(ﬁ§)2 3 (203%1)3 3?2%)4 +3 ( SE —504(2)—2(;—§1)+%—
2(;%1) o 3(A;0—§)4 +3 3 (z— % 1)4 _O‘(Q) B 733?560 B 7396;6 e — 4((?0620) + 1265(? 1) + gz(lg’i(;())? o 182?R30)2 + 35(??)3 +
z(s;m 20)6O + 361(9::—0610)4 + 1((50'{ O)CO 3(52(iﬁff) + 2NQOCO o 9?0%) + 126(? 1) + 9?:8—053 o 18%5201)2 + 35 g(iofm +
(:?(10534 + 4(5301)4 + 31((?(;0—3)05 B 12%2301)5 +55 e 536 2 x + 25“ 9(i2f2) + 124(?; K1) + 9(4014)2 9 (;Ml) o 9(5%)3 o
36 (:?—1)3 o 3(;6—0;)4 - 36(21(:%1)4 - 3(?;2—0;)5 T 36 (2551)5 + E +{—3 %232)4 + 3(2;_0410)5 3 (i;ofl)4 + 3(3301)5 +

2 2 . 2apd 2a0d 2d .
3(x 1)4 + 3(x 1) 3ot T 3(x—1)5>H(0’ o)+ (_ Sa—1)3 T 3 (x ya T 3t T 3(90—11)5) H(1; a0)—
3 4 23 32

2 4 40 80 1
9(z—2) + 12(z—1) 9(x—2)2 T 9(@—1)2  9(x—2)3 36 (z—1)3 3(:(: 2) T 12z—-1)T T 3 (z—2)5  12(z—1)°
l) H(61 (040)' :E) + (= 332;@040 64k ag 32d1 544&0)4 + 64dy g 10880105 + (32/@)4 + 128k +

2 (@—2)7 ~ 3(z—2)° T 3@—2)T T 9 3(z—2)° 79 (z—2) 3 (z—2)°
Tt + (g, — Sy g, e O 0 B e+ i +
Telye) H(0:00)+ (- 5t + 2% — SR+ 7 o+ 2 ) H (15 00) — -0
9(342)4 o l(i&g) o 9(331—73)5 3 1(338—[121)6 o 9(301—72) >H(C2(040)§ )+ (‘ 2963&0 - 2x§a0 - 31((32?2())4 o 3(2;—0?)4 o
33%213()) + (2mo) + A 3%53(1234 - 3(5301)4 33(10 o5 + 3(3301)5 + g0 2 2 3(;6—05)4 + (2 Tyt
52+ 3 Cen T T Fa—20 T (a2 7t 32 T 3 oy +3<w 27 )H (0,05000) + (2520~
5+ 5 e+ g+ 33?25335 ~ Sty Tt gemat T gmegy T 3‘0@0 o~ sty Ut
it m 2m_ﬁ o 3(2;6—0;)4 o 3(:?—?)4 o 3(?(;4012{)5 3 (gc%l)5 B 3(24—05)6 3 (U}cﬁ—oz)4 3(x 1)% 3(;%02)5 3 (:(;2—1)5
%)H (0,0;z) + (% — Zogpd 4 Zgh SO0l 4 0 — 5 + 3y — s ek
o253 (TS (le 7t 3o )H (0,1500)+ (-4 254505500 (m°>4+1?0 R
20 (i0a§)4 ~ 3G )4 + 1(30 55 T 317 — s N 3(8%)4 + 3 3(?3_05)5 + 310

80
3(x—2)6 = 3 (z—2)% + (:(;—1)4 T 3@—2)5 " 3 (x—1)5 3(x—2) 3(z—2)% ~ 3(z—2)5
160 « 320a 1605 6405 6405 640 .

3@=2)T ~ 3(—2)7 T 3 (a= )4 T 3p—p T 3(90—2)6 + 3o+ 3pags T 3 (x—z)G)H(Ov c2(ao); ) + (‘

oo xk ag _ 80kag + _
3 3 3(xz-2) ' 3 (w—1)4 3(xz—2)5 3 (w 1)
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160k + 2&040 80ag 2d1 ag ag 160ag +
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2d 2 0. 320 320
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2d 1 320 . 80

3(90 7 T3 (:v 2)5 + 3G-17 ~ 3E-1p 13 (m—2)6)H(1’0’ ) + (%ﬂ R e Sl o

IGOHao

_ 2Kog 80aq 2d1 ag Qg 160 2d1 ag Qg 2 g T K
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80k, _ 320k _ 3% 80 _2d _ 80 2

3(z—2)4 3(96—1)4 3(z—2)5 3(96—1)5 3(x-2)6 3 (z—2)* 3(z-1)%* " 3(@-1D* 3 (z—2)° 3(z—1)°
320) H(l c (Oéo),ﬂf)-l- (_ 3160!@0{0 320k 160d1 ag 16001()4 + 320d1 ag 32001()5 +

1
3(z—1)5 3 (z—2)° (x—2)T " 3(@—2)5 "3 (@—2)  3(x—2) 3 (z—2)°  3(z—2)

160 640 640 160d 160 640d 640 640d 40 .
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160kaq _|_ 320kag _ 160d1ao 16000 320d1ag 320cg 160k 640k _ _ 640k + 160d1
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160 640d 640 640d 640 ) Ka Ko o
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25Kkag 8/4 ao 4 4Oa0 _ _6bag 40 g 4 259 _ 35a0 _ 32d1ag _ 1024aq 1lag
36(z—1)° 9(z—2) 12(z—1) 9(z— )2 18(z—1)2 36 (z—1)3 3(z—2)4 9 (z—2)4 12(z—1)4
64diog 1088a0 + 170 _ 160kIn2ap 320k In2ag _ 160In20qp 320 In2aq  T7ag _ 17z 25x Ky
3 (r—2)> 9(z—2)5 ' 12 (x 1)° 3(z—2)4 3(z—2)5 3(z—2)4 3(z—2)5 3 12

32 43 4 80 198 43 64
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32 43 4 32d 23
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5 T 5 e T =1 T3 (=25 T 0(o=2)5 T 3 (z=2)F T 3=2)5 T 3(z=2)% T 3@=2)F T3 (w=2)5 T
6401n 2 ;) +H( 'x)< 160x In 2 o +320mmz ag _ 160diIn2ap | 160ln 200 _ 320d1ln2ag 4 320 In2aq 4

3(x—2)6 3(z—2)% 3(z—2)° 3(z—2)7 3(z—2)F " 3(@—2)° 3(z—2)5

160k ‘|‘ 320kag _ 160d1 g 160cg  320d;10q 320ap 160k 640k 640k + 160d;

3 (z—2)4 ' 3(z-2)% 3 (z—2)% ' 3(z-2)2 3 (z—2)% ! 3(z—2)5 3 (z—2)% 3(z—-2)5 3(z—2) 3(z—2)4

160 640d; 640 640d; 640 .\ 160kln2  640kIn2  640kln 2 | 160d;In2
3@-27 T3 (@27  3@—27 | 327 3 (m—2)6>H(0 ag) =3 (m_2)4 3@—2)5  3(@-2% T 3(z—2)1
160In2 +64Od1 In 2 6401n 2 +640d1 In2 640In2 ) 4 _ 40z m2zK 2072k _ 7 %K _
3(z—2)4 3(z—2)5 3 (z—2)° 3(x )6 T3 (x—2)8 27(k+1) T 6( H+1) 3(x—2)4(k+1) 6(z—1)*(k+1)

8072k o 2K o 80 2k . 2072 . w2 o 8072 o
3(x—2)° (k+1) 6(z—1)5(k+1) 3(z—2)8(k+1) 9(z—2)* (k+1) 18(z—1)*(k+1) 9 (z—2)5(k+1)
w2 . 80 72 __ 80kIn®?2  320kIn®2  320sxIn®’2  80In 22  320In%2

18(z—1)5(k+1)  9(z—2)%(k+1) (z—2)4( k+1) (z—2)°(k +1) (2z—2)%(k+1) 3(x—2)*(k+1) 3(z—2)° (k+1)

320In22 32 dikln2  352kln 2 128d1kIn2  1408xIn2 128d1kIn2  1408kIn2
3(—2)8(k+1) 3(z—2)4(k+1) 9(z—2)*(k+1) 3 (z—2)°(k+1) 9(xz—2)°(k +1) 3(x—2)8(k +1) 9(z—2)0(k+1)

32d; In2  544n2 _ 128d;In2 _ 2176n2 _  _128d1In 2 2176In2
3(z—2)4(k+1) 9(z—2)4 (k+1) 3(z—2)5(k +1) 9(z—2)%(k+1) 3(z—2)0(k+1) 9(z—2)8(k +1)

K,2 1 1.9 d? ol m2a? d?a? m2al dya?
aé )= ao(m—2)—m{ gdizag — symwag + M=) ~ W2 B @-) T mE-1 B 41
19d1xa(5) + 13ma8 . dlnao . 3ldix nag + 8532/-@048 . 17d1/£a(5) + 415 ﬁag + 31d1na8 .
144(r+1) T 27 (r+1) 48(n+1) 144(/{-‘1—1) 108(x +1) 36(z—2)(k+1) " 216(z—2)(k+1) " 144 (a— 1)(n+1)
85/40:0 + 25/40:0 lldla + 265a + 19 d1a 13a + 19a +
108(z— 1)(n +1) 144(n+1) 36 (z— 2)(n+1) 216(z— 2)(n+1) 144(x 1)(n+1) = 27(a— 1)(n +1) 144(n+1)
37d? of  199d2zad 4 17d2a} smlad 145d2 0} 137208 79d; oif 137d1z o
648 L - 1296 L+ 2167T T oy — 324(90 2) + 51 (x— 2) + 1296(:(: 1) T 216 (x—ol) 432(n+1) + 144(H+1)0 o
173zad 617 dikod I 2113d1zk of  1835zrag I 139d1 korg 1687 ko 1429d1 K o} I
54(k+1) 1296(n+1) 1296(k+1) ~ 324(x +1) 162(z—2)(k+1) ~ 324(x—2)(s+1)  1296(z—1)(k+1)
2359k 487d1 kord n 2851k n 359d1 rad 140kad i 733k0d i
648(z—1) (s+1)  162(x—2)2(k +1) 324(w—2)2(/£+1) 648(z—1)2(k+1) 81 (z—1)2 (n+1) 1296(x +1)
35d1a} 1370 283d; o} 461ag 95d1 o} 503
54(x—2)(k+1) = 36 (z—2)(k+1)  432(z—1)(x +1) + 216(z—1)(r+1) = 54 (z—2)2(x+1) + 108(z—2)2(x +1) +
7d1aé 430% 59013 101d% aé 57r20cé 4d% aé ﬂzag w2 aé 25d2a0 +
24(z—1)2(k+1) 54 (z—1)2(rk+1) 432(k+1) ' 324(x—2)2  B54(z—2)2 8l(z—1)2 " 54(z—1)2 108
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371 132 3 67d2 o 5m2ad 155d2 o 11m2ad 437d1af 1441dizaf | 521z of
gmdie of — gmirag - 521 (o=2) ~ BIz=%) ~ 18 (w=1) T 108@=1) T 26 (v 1) ~ A2(rF1) T BAR+1) +
985d1li0¢0 o 8029d11‘l€0¢ + 6347xK a + 769d1l€0¢0 182&04 + 139 dllioco o 3085k O‘O o
216(k+1) 1296(n+1) 324(n+1) 324(z— 2) (k+1) — 8I(z— 2)(n+1) 81(z— 1)(n+1) 648(z—1)(k+1)
110dikeg 509K03 _ 3677d1 ko I 100993 2168 dika] 4 4684r a3 I
81(z—2) (r+1) 8I(z—2)%(k +1)  1296(z— 1) (k +1) T 1296(x—1)2(k+1)  81(z—2)3(k+1) 81(x—2)3(n+1)
263d1 ko] _ 173k0 4183k I 89d1 o 1 5803 1 121d10)
144 (z—1)3(k+1) = 36(z— ) (k +1) 432(n+1) 108(z— 2)(n+1) 27(x— 2)(n +1) T 108(z— 1)(n+1)
239a n 2d1 o _ 18503 __ 605d1 o 13510 _ 376diof I
72 (z—1)(k+1) " 27(x—2)2 (n +1) 27(x—2)2(/i+1) 432(z—1)2(k+1) 432(x—1)2(/i +1) 27(x—2)3(n+1)
2120 i 367d10d _ 8903 102103 i 29d3ad n 572 o i 43d303
9 (w 2)3(k+1) " 432(z—1)3(k +1) 54(m 1)3(n+1) 432 (n-i—l) 81(z— 2)2 27(xz—2)2 T 162(z—1)2
e ag 260d%o¢8 107 20% d a w2 ag w2 ao 365d ao 505 7 9 2
108(z—1)2 ' Bl(z—2)3  27(z—2) 6(x 1)3 55— T + g — sredimag + gm0w of +
14d303 i 55d3af  m?af  1445d103 n 4637dywad 497gc o 1735di ko n 10115dizkod 12541z kod
27(z—2) ' 216 (z—1) 12(z—1) 108 (k+1) ' 432(k+1)  24(k+1) 54(k+1) 432(k+1) 216(k+1)
458d1 ko n 1280ka? I 1619d1kad 575 ko I 37dikad  82lkad n
27(z—2) (k+1) 27(z—2)(k +1) 216(z—1)(k+1) 24(z—1)(k+1) 18 (z—2)2(k+1) 9(z—2)2(k+1)
569dikaf 3731 kad  5344dik of 4 7408k02 _2093d; ko 4 743k _
144(z—1)2(k+1)  432(z—1)2(k+1)  27(z—2)3(k+1) ' 27(z— 2)'(n+1) 144(:(: 1)3(x +1) 24(z— 1)3(n+1)
5008d; ka3 I 24184k n 299d; ka2 1829k} +28453 ko 58diad 4 25602 I
9(z—2) (rk+1) " 27 (z—2)%(rk+1) " 24(z—1)T(x +1) T2(z— 1)4(.‘-@—1—1) 432(k+1) 9(96 2)(k +1) 27(:(: 2)(n+1)
427d; o _ 61lad i 299 died 16302 4 881d1a? _ 1621 of _
216 (z—1)(k+1)  24(z—1)(k+1) 18(z—2)2(k+1) 9(x—2)2(/i +1) 432(x—1)2(n+1) 432(x—1)2(n+1)
736d1 a2 142402 _ 8Tldy o 56902 _2224d103 6664 o3 4
9(x—2)3 (k+1) ' 27(@x—2)3(k+1) 144(x—1)3(k+1) " T2(z—1)3(x +1) 9(z—2)%(k+1) 27(m 2)4(n+1)
1105d; o _ 1333 4 6791 of  53dia  df of i n2ad 4 784d3 o i 3d2a3
216(z—1)% (k+1)  216(z—1)%(k+1) 432(n+1) 18(z—2)2 ~ 2(z— )2 12(z—1)2 " 27(z—2)3 T 2(z-1)3
2 a(z) + 232d2 O‘O 2072 a(z) o 442 aO + w2 a% - 7r20c8 + d%ao _ 263d1ag + 205d2 fTa0  1775dizog
2z—1)% 7 3(@=2)1 ~ 9@z—2)% ~ 3(x—1)7 " 18(z—1)* 6 6(k +1)  216(k+1) ' 108( n+1) 216(k+1)
7372z ag | 6995zaq d? ko 49d1 kg I 205dizka  4025dix koo 301m2zRag | 312lrkag 7d? kg
216(k+1) ' 648(k+1) ' 6(k+1) 24(k +1) ' 108(k+1) 216(k+1) 216 (k+1) " 72(k+1) ~ 27(z—2)(k+1)
86d1 kag __ 1407%kag 4+ __320kag 7d3 kg 4+ _1T87dikag _ 455m%kag
27(z—2) (k+1)  27(z—2)(k +1) " 27(@—2)(k+1)  108(z—1)(k+1) ' 216 (z—1)(k+1) " T2(z—1)(k +1)
865Ka0 + 53d? koo _ 239d; kag + 14072 kayg + 5d2kog _ 889d1 Kap _
36(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) 216(z—1)2(k+1)
17572k ag n 1315kaq _ T84dikag 4 _Al68dikag 3704 koo d3kog i
108(z—1)2(k+1) " 108(z—1)2 (k+1) 27(x—2)3(k +1) ' 27(z—2)3(k+1)  27(2—2)3(k+1) (z—1)3 (k+1)
T7d1 kg + 24572 ko _ 361 kag o 464d%/4a0 + 10016d1 kg + 8di ek +
9(z—1)3(k +1) 216(z—1)3(k+1) 24(32 1)3(k+1) 3 (z—2)%(k+1) 9(z—2)4(k +1) 3(z—2)%(k+1)
704 mkag 48368k ag 4d3 kg + - 299dikag 13972 kg _ 1829xa0 _
9(x—2)T(k+1) ~ 27(x—2)(k+1)  3(z— 1) (k1) T 24(z—D1)%(x +1) " 216(z—1)%(k +1) T2(z—1)%(k+1)
512d3 kag 11264d rag 16d; w2 Kkag + 32m2kag  59008kan 25371 %kag _’_897r2/i ag 4
3(x—2)5(k+1) " 9 (z—2)%(k+1) " 3(z—2)% (k+1) ' (z—2)°(k +1) 27(xz—2)%(k+1) 216(z—1)°(k+1) 54(k+1)
307kag _ _ Tdiao  2djan _ _ 20m2ag n 6400 _ 7df oo 4o 613diag
36(k+1)  27(@—2)(k+1) 3@—2)(r +1) 27(@—2)(k+1) " 27 (z—2)(k+1) 108(z—1)(x +1) " 216(z—1)(k+1)
6572 ag 19aq i 53dfao _ 133d; ao 4 2072 ag i 5dfao _
72(x—1)(r+1)  4(z-1)(k +1) " 27(xz—2)2(k+1) 27(x—2)2(k+1) " 27(x—2)2(k +1) ' 27(z—1)2(k+1)
331d1_ag - 25m2ag + 257a _ T84d? ap 4 1816diag 712a _
216(z—1)2(k+1)  108(x—1)2 (xk+1) ' 108(z—1)2(k+1)  27(@—2)3(k+1) " 27(z—2)3(k +1)  27(z—2)3(x+1)

d3ao 4 ldiap 4 3572 ag _ 67a0 _ 464diao 4 A48 ap
(z—1)% (k+1) 3(z—1)3(k+1) 216(z—1)3(k+1) 24(z—1)3(k +1)  3(z—2)%(k+1) 9(z—2)4(k+1)

8din?a0 | 49m%a0 1338 ap 4d3 ap 4 105dico 4 5n’ap
9(z—2)4(k +1) 27(z—2)%(k+1) 27(z—2)4(k+1) 3(z—1)4(k +1) 216(z—1)% (k+1) 24(z—1)4(k+1)

13330 __ 512d}ag 4+ 5120d) ap 4 16d1 72 g + 51272 aq _ 190720 _

216(z—1)%4(k +1) 3(—2)5(k+1) " 9(z—2)%(k+1) " 9(xz—2)° (k+1) ' 27(z—2)5(k +1) 27(z—2)%(k+1)

177200 + m2ag + 3505 ag + z(300 + Tx k(300 T30 + Tr3a0 _ 14rlzag
72 (m—1)5(k+1) T 27(k+1) | 324(k+1) KA1 3(k+1) 3 @—1)I(k+1) " 3@—1)°(k +1)  3(r+1)

(3 o + G0 _ 2Gao | 1120k In2 ag 4 2240 In® 2 g + 1601n3 2 ag 4+ 320 In®2aq +
3(z—1)4(k+1) 3(z— )r(li +1) K+1 9(x—2)4(k+1) 9 (z—2)5(k+1) 9(z—2)4(k +1) 9(z—2)°(k+1)

32d; kIn?2ag +416/i1n 22 o +64dm1n 2 ao + 832k 1n® 2 g + 32d1 In® 2 ag + 5441n> 2 ag +64d1 In?2ag +
(z—2)4(k+1) ' 3(@—2)4(k+1) ' (—2)%(k+1) ' 3(z—2)° (k+1) ' 3(z—2)*(k +1) " 9(z—2)*(k+1) ' 3(z—2)°(k+1)
10881n2% 2 ag + 256d1 £ 1n 2 o + 8072k In2ag + 1856k In 2 ag + 512d1k1n2 o + 16072k 1In 2 ag +
9 (z—2)5(k+1) 9(z—2)4 (k+1) 3(z—2)4(k +1) 27(z—2)*(k +1) 9(z—2)°(k +1) 3(z—2)5(k +1)
3712k 1n2 g 256d1 In 2 ag 3392 In2ag 512dy In 2 ag 67841n2 ag 1 5
@20k +1) T 93— (D) T @23 (xtD) T 3 @20 (D) T @20 (x +1) rpdizag

4:(:ocg
9

+
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1 5 11 5, dik 048_ 25&048 dik a 11&040 K on d1a 19018 d1a 40c
12 dlx’w‘o 18$“a0+6(m—2) 18(z—2) 12(m 1)+18(gc - +6(gc 2) 18 (m—) 20— 1)+9 (a— 1)

7d1a0 157:(:0% 7 4 112 4 11d1li0¢0 113x a 43d1mx0
+ — 1z @ +gpdik af — gdierag + Rk o — F(e—2) T 27(a= 2) 5+ Tos(=1)
149 Kag 4 23dikag 149mg _ Adik o 59k 4l kg 1ldicg 4 9lag 4 43diof  53og n
54(z—1) " 27 (z—2)2  27(z— 2) 27(z— 1)2 54(z—1)2 108 27(z—2) " 27 (z—2) " 108(z—1) 27 (z—1)
23d1ad 1030 4d1 o 370 o} 8d1a0 3 9llwed g 3,95 3
(@27 27 (222  27(a— 1)2 + 5 (@=1)7 ~ 108 +5diz of — 05 gdik ap + gpdirkag —
1381 3 dlnag o 50&04 . 41d1mx0 239k O‘o o 16d1li0¢0 208 IiOc + 17d1noz0 467&04 +
Tos TR A0 T 37z—2) T 27 (z—2) 54(:2—1) 54(90 )~ Z@-2)2 " 2(a— 2)2 27 (w—1)2 ~ 108(z— 1)2
152dik of  TT6kad  di kol 83kod i 83mo dicd 700} 4ldiod 17503  16di1od n
27(m—2)3 27(z— 2) 3(:2—1)3 36 (z—1)3 2T (x—2)  27(z— 2) 54 (z— 1) 54(z— 1) 27 (z—2)2
1760 17d1a0 277 152d1a0 _ 472ag diad :J,sol0 35d1 )
Z7a—2] T )2 1812 T 27 w=2p ~ T@=9P 3 @=1F T 4(90 1)3 +95 divag+
8d1ﬁa(2) 32/1040 13d1k aO 4/@0{0 10d1/£ 0‘0 20/1040

00 ol | 35 2 713 2, 979
G+ P dikad — Rdizk of + 55 wkag + 5 G2 3G-2) T ®_e—D T3@-)  3e-22 | @2 Dk

dm a? 0 67ra3 i 160d1 kaf  160kad +5 dikaf  119kaj i 208d1ked 2512k af  4Adikad | 137 ko
(x— 1) 12(z—1)2 9(90 2)3 3(:(; 2)3 T 3z—1)3 12 (z— )3 3(x—2)7 90— 2) 3(x—1)T " 18(z— 1)
64rk03 | 8d1 o 3203 13diod o} 10di0j 20 o} dio3 11903 160dia? 16003
5 T 9= " 9@=2 T 18 @=1) ~ z-1 "3 52 T 322 ~ @1 T 36 @=07 T 5@=2)° ~ 8@=2)F T
5d1 a2 1903 208 dioj 12640  4dy of 7o 8 af 13d1a0 805d1z ag 1 .2 271zag
3@—1)7 4(a— 1)3+ 32" 9E@=2)T 3= T 3m=1)T 9 + 36 T EM0T Ty
13d; ﬁao 805 5131z kKag 380d1kag 1208 kag 379d1/£a0 4009k0q _ 332d1Kk g 1136k
+ orgdhizRag — =S + (2-2)  20(c-2) 24 (a-1) T T2(a—-1) _ 2i(@=2)2 T 27(a—2)
205d; kag _  713kog 160di kg + 80k ag _ 395diKkag 2399 kag  224d1k ag + 928kag _ 331ldik g +
108(z—1)2 54 (z—1)2  9(—2)3 ' 3(x—2)3  216(z—1)3 ' 216(xz—1)3 (z—2)2 (@—2)t ~ 216(z—1)"
475k 512dy na0+6656no¢0+205 dikoag _ 12556Kkaq +203na0+ 380di1ag _ _616aq 379d1 ag + 67lag
54(z—1)1  3(z—2)° | 9(@—2)° ' 216(z—1)> 216 (z—1)° 216 ' 27 (w—2) 27(x—2) 24 (z—1) ' 24(z—1)
332d1 g + 592 + 205d1cg  36lag _ 160dicg 80ag 395d1 ag + 11239 1760d1cg
27 (@—2)2 " 27(x—2)2 " 108 (z—1)2  54(@—1)2 9 @—2)3 | 9@—2)3 216 (z—1)3 ' 216(z—1)3  9(z—2)*
40m°aq | 1712000 33ldiag _ _mlag 4 15200 _ 1024diag _ 807’aq | 1907200 | 205diag_
9(z—2)T T 27 (2—2)7 216(:(: T~ 18 (w—1)2 27(:(;—1)4 9 (@=2)°  9(x—2)5 ' 27 (x—2)5 ' 216(z—1)°
7r2a0 955 + w2 ao 85 ag _ 3d1 _ 205diz _ 3dik _ 205d1zk + 1255xK 4 346d1k
18 (x—1)°  216(z—1)° 24 4 216 4 216 216 27 (z—2)
952k 947d1k + 2621/1 _392d1k + 1136k + 23d K 92k _|_ 784d1/1 2272k +
27(x—2)  T2(x—1) T2(@—1) 27 (@—2)2 ' 27(@=2)2 " 27 @—1)2  27(a— 1)2 7 (@—2)%  27(x—2)3
73d1 Kk _ 247k + 256d 1k 3328k + 367dik 1127k + 512d1k 2048k + 205d1k
216 (z—1)3  216(x—1)3 ' 3 (@—2)F  9(@—2)% ' 216 (z—1)7 ~ 108(x—1)% ' 3 (z—2)°  3(x—2)> ' 216 (xz—1)°
1255k +5 10245 | 37k 37n 4 46dy 488 OATdy 443 392dy 592 ., 23dy
216(z—1)° ' 9 (z—2)0 27(x—2) 27 (@—2) T2(x—1) ' 24(z—1) 27(z— 2)2 27(x—2)2 " 27 (a—1)2
52 784d; 1184 73di 83 512d; 40 72 9536 367d;
Fa—12 T 27 @27 @27 T 216 @—1F  26(e—1° T 9@—2) T 9@—27 _ T(a—2)T T 216 (a-DF
n® 725 4 5124 160z _ 25856 _ , _205d1__ 955  _ 1024ds
Bz—1)% ~ 108(x—1)2 ' 9(z—2)° ' 9(@—2)5 27 («—2)> ' 216(z—1)> ' 18 (w—1)5 216(z—1)5  9(z—2)°
160 w2 _ 13568 55 . d1a0 4 5  dika) dikad
9w—2)8  T(a—25 T 24) H(0; a0) + ( +39die of — gdivag — ydizk of — grs + G T
d2ad 19d; af d2ad 4d1af 7d1a0 d1a0 61 157 4, 67 4
6(z—2) 18 (@-2 121 9@ 1) 5 108 108 dizof+ Ll divol— godik o+ figdivkog +
lldik of  43dikod  23d1 ko 11d1 ko 11d30d 91diad 43d2a0 53d1ad 23d2a}

27(z—2) = 108(z—1)  27(z— 2) 54 (:v 1) o 27(x 2) + 37 (z—2) + 108(z— ) 27 (z-1) + 27(z—2)2

103d; o 4d?od 37d1a 8d ad 35d1 ol 11 2

27 (a— 2()) - 27(:(;1 f)2 AR o f) o : dle‘O ?osdlx ag + dl“ao 132‘11% ag +

10d1 ko +16dm of n 16d1mg 95dy mg 152dlmo 04 19d1m0 d3od 70dicd  41d3ad +175d1a0

27(z—2) ' 27(z—1) ' 27(z—2)2 108(z—1)2 27(z—2)3 ' 36(z—1)3 27(z—2) 27(z—2) 54 (z—1) ' 54(z—1)
16d2 o 176d1 a3 17d203 277d1 03 152d2a0 472d1 o d?a3 5d1 o 35d2 of  85diad

27 (z— )2 +27(:(;—2)2 27 (x—1)2 108(:(:—1)2 +3 7 (z—2)3 _27(:(: 2)3" 3 (z—1)3 +3 ( 1)3 + 9

73 569 107 205 2 32dik o2 | Tdikal | 20d; kol 41d1ﬁa0 160d; ko
iz of + 5P divad — g dik of + 3@ diekag — 55 + 5 1)+ 3z-2? |36 @-1)2  9@—27

31dm od 208d1mx0 1 37 dlmxo 1 8d2 32 dyod 1 13d3a3  di o}  10d3ad 20d10d  diaj 1
12(z—1)3 3(x—2)% 18(z—1)% (m 2) 9(z— 2) 18(z—1) z—1 3z—2)2 T 3 (@22  (z— 1)2
119d1af | 160d303  160di03 5d3af  19dioj n 208d302  1264diof  4diod i Tdiod  80d3ap n
36 (z—1)2 ' 9(z—2)3 9 (z—2)3 " 3(z—-1)3 4 (z—1)3 ' 3(z-2)* 9 (z—2)* 3(=z-1)* ' 2 (z-1)* 27
703d1 ao 505 _1697d1x ag 122d1 Iioco 187 125d1kag Bdikag  196dikog  133dik o
Tos ™+ fgs dizao . o7 1Tk 00+ TR0 T 108 aT) — 27(a=2)? 108(z—1)* +

392dikag y 43d) kaq 4 224dik ag 512d1m0 . 47d1 @0 | 205diag _ 37d3 ag 4+ 43diag 4 136d3 o
9(z—2)3 12(z—1)3 (z—2)% 3(:(: 2)5 54(x—2) ' Bd(x—2) 108 (z—1) ' Bd(z—1) ' 27 (z—2)2
356d1 19d2 a0 263dian  AT2d3a0 | 712diag  Tdiao 23diag _ 224d3c0 | 4576 diag  B12dian

w—22 T 27 =17 ~ 108(e=17 ~ 9 @-2° T 9-2)% 31 T Ie-1F ~ @=27 T 9@-2)1 ~ 3@=2)
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205d2 x
4096d1 g _|_ 13d1 1T 635d1x + 5d1li + 155d1 TK + 217d1f{ 151d1 Kk + 23d1n2 + 83d1 Kk

9(z—2)° 108 108 7(;c—2) ~ 108(z— 1) 27(z—2)2 " 108(z—1)2
544d1k 55dm _ 464dik _ _37dik 512dm + 7d2 + + R g4 53d2 4
27(x—2)% ~ 36(z—1)% 3@-2)F 18(@-1)% 3(@—2)5 ' 27 (:c 2) 27(:(; 2) 108(:(: D~ 27(w—1) ~ 27(z— 2)2
103d; 5d3 L 109dy 784d3 1184d) | @ 9dy 4 A6 43 368d; 4d3
27 (z—2)2  27(z—1)2 " 108 (z—1)2 " 27(z— 2) T27 (=23 T (-3 4(a— )3 3(w 2) T (@21 T3 (z—1)7
7dy 512d7 40964, . x ag 5, 260) R 0‘0 o 19z of
50T T 3o — gz ) (1 a0) + + 7= + 3(90 Y T 3D 9
19 20m0 13ka 20k} dka 2kag 200 130 20af 4o 204
BROG — 5ot 3G T T @S — 3 1)2 SR S (e 2) T o1 15 @27 oa—17” +5 +
52z aO 20k 22k 40k 14kad 80k 2ka 20 o 2203
+% mo‘0+ T@=%  3@=1) 3 =27 T3e-12 T3 @2 o1 —drag + @) B
40(10 80af 203 40} 2z ol 6rad 6 ko 6rod 160 ko
by T 1>2+ e ) Vel
4&040 2ao 2ao 2 ao 160&(2) 40!() 2 95mao 33790/-@ ag | 80kag 65K00
iy 12k g+ 55 ~ = T o taemr et TAaot + 32 20
80kan _|_ 25k 3bkag _ 64dikog  6464kog 119k 128d1li0¢0 _ 7168n ag + 101kag + 50& ag +
3(x-2)2 ' 3 (z—1)2 6(z—1)2 3 (z—2)* 9(z—2)* 18 (z—1)* 3(z—2)° 9(z—2)° 18(z—1)5
80ag _ 65ag _ _ 80apg + 250 35ag 64 diag  3008cg 19  128d1ag 4096a0 +
9(z—2)  6(x— 1) 9 (z—2)2 ' 9(z—1)2 18(z—1)3 3(m 2) Q(m 2)4 6 (z—1)4 3(z—2)° 9 (z—2)5

17 34 _ 64 43 160 64d

fatr T oo T8~ s T3y 3D 3 (:v oy T ( 7 T 35 w—27 T oaetE T 3ot T

3584 55 2564, 8576 101 2564 2816 64 43 80

5—277 T 18 (o . " + 3(z— 5?5 5 (-2 T 8a—17 T3 @ 1?6 T 5(—2)5 ~3H T 5a—2 ~ BT " 922 T
8 64d 2048 256d 6272 17 256d

T @12 ( )3 + 18(90 5+ 3 w27 T 5(z—y7 T 6( )4 + 3o T 92 T 8= T3 (=2 T

4352 . 5 1 5, 2diK on dlmx 2d1 a dlocg 2d1 aé 19 4
9(90—2)6_1)H(0’070‘0) <_ dizag+gdirkag+ 3o — 31 T3e=2) 3= T o 9 AT+
2 419 4 20d1li0¢0 13d1na0 20d1 & Océ o 4d1li0¢0 20d1 0‘0 13d1aé 20d1aé - 4d1aé

gdik ap — 5 dirkay — o=y T 5o T 9@=27 "~ 9G-1)7  9-2) + 5 D + = 27 9(e-1)e
52 52 20d1na0 22d; ﬁag 40d1 k a 14d1na 80d1 HCVO 2d1na
o diwag —gdik o+ G dizkad+ g 92 -1 9(:E 52 T oG- T =2 3 @=15 T

20d1a0 22d1a0 40d1a0 14d10c0 80d1a0 2d1a 28 2
9@—2) _ 9 (@—1) T - 2)? + 56 D2 T 9-2)] T 30— )3 +ddy of — Fdiwag +4dikog — Fdix wog +
2d1na8 2d1k aO 2d1na0 160d; HCVO 4d1ﬁa(2) 2d1a0 2d1a0 2 dlag 160d1a8 4dy a% 34d1 ag
21 @12 T @-1P T 3@=27 3@ a1 (-2 @=1® " 3@-=27 3@-Dnft 9 T
95d1:c ag 8d1mx0 121 80d1kag  65d1Kkaqg _80d1mx0 25d1k o 35dikag  192d; kag  3ldikag
+ T8 A1k 0t G G aeT) T 9= T 012 T 18(=1)F  (e=2)F  18(z—1)3
512 dlmo + 25d1m0 +80d1a0_ 65diag  80diag + 25diag  35diog  G4dian  3008dicg  19diag
3(z—2) ' 18 (z—1)5 ' 9(z—2) 6 (x—1) 9z-22 70 (z2-1)2 _ 18@-1° 3 @-27  9@—2)%  6(z—1)1
128d%a0 _4096d1 ag 17dy g 25d1:cn 64d1 k 43 dik 80d1 K 8d1 k 160d1 x
3@=2)° 9 (=2 T o= A + 95 —dik — 92 "6@-1)  9@-22 T 8-1)2 T 9@—27
di K 256d1k | A43dy | 128dik | 25d1 K 256dm 64dy  43dy  80d: 8 d 160d;
18(x—1)3+3(x 2)1 Ba—1)7 T (2=2)° T 18(a—=1)7 _ 3(2—2)° T 9(z—2)  6a—0) g(gc—z)zJr 9@—12 To@—2p T
64d3 2048d; 23dy 256d3 6272d1 17dy 256d3 4352d; .
18( 5t 3= 2)4+9 -2 T6-17 T3 =2 T 90— 2)5 6 (o 1)5+3(x 35 Tt ) H(0,1;00)+

4d1 aO 452

. 4072k | dim? Kag m2Kkag 80 mlkag  dimlkag T2 kag 1.2
H(L:E)(lgﬂ' xozo—l— ™ l‘/i()éo—l- 3(@—2) + 9a—1)t 6(90 1)4+ (m 25 9 (z—1)° T 6(z—1)5 37 Ko+

4072 ap dit?a0  1ag + 80m2ap  dimlag oy mlag 7wz _171.2 Tk— 4072k dim?k +
9(z-2)4 ' 9 (z—1)* 18(=z—1)%* ' 9 (w 2> 9(z—1)> ' 18 (z—1)° 9 18 6 3(z—2)  9(z—1)%
2k 16072k dim2k 16072k + 2d1 [ s) + 17ma0 _ 2dikag + 101z kag _ 85d1koyg +

6@—DT  3@@-25 91 +6(x 7% ~ 3(z—2)0 36 9@—2)
40Kk ag + 94d;1 kg 65K ag + 100d1 kg 40Kk ag 20d1mx0 + 25k ag 40d1 kag + 17d1 kag 35&0403 +

3(z—2) 9(z—1)  4(z—1) 9(xz—2)2  3(z—2)2 9@-1)2 " 6(x—1)2 3@-2)3 " 18(x—1)3  12(z—1)

64 dikog _ 1088k + 19 dikag 47k + 64d1 kag + 704k g 25di1kog 101 kg  37kag  85dicp +
(z—2)% 9(z—2)* " 18(z—1)% 36 (z—1)* T 3(xz—2)> " 9(z—2)> 18(z—1)> " 36(z—1)° 9 9 (z—2)
40 + 94d1ag 65 o + 100d1cg ~  40cg 20diovg 25a0 _ 40d1ag + 17diog 35ap +

9@—=2) T 9(z—1)  12@—1) " 9(z-2)2 9 (z-22  9a-1)2 " 18 (z-1)2 _ 3(z—2)3 " 18 (z—1)% _ 36(z—1)3

64d; ag 640 5d1 g 1lag 64d; ag 1088aq 17d1 g 179 7a0 2 d1 17:(:
@2 ' 0@—27 T2 @1  Ba-D* T3 (@-2)° T 0@—2)° 6 (-1 +12< i t

2dix _ 10law _ 62dik | 32 | Gddik 43k | T0dik 40k n B 80d1 Koy
3 36 9(z-2) " 3 (z—2) " 9(z—1) 4 (z—1) " 9(z—2)2 3(z—2)2 (:(:—1)2 3(96—1)2 9(z—2)3

80k 4 + K _ 112d1k + 1088« _ _ 3ldik + 1556k 448dik + 1472k 25d1 K +
3(z—2)3 18(:(: 1)3 12z—1)° 3 (@—2)% " 9(z—2)% 18 (z—1)% ' 36(z— 1) 3 (@-2)° " 9(z—2)° 18 (z—1)°

101x 1281k 1408k 3n  62di 4 32 | G6bdy 4o T0d 40 di
36(z—1)° 3 (2—2)° 9(x 26 2 9(—2) ' 9@—2) | 9a—1) 12( )T 9@-—22 9 @22 (@12

480 LB, 1 12y 64~ 19dy 2 1484y B
9@—1)2 9 (z2—2)3 9( )3 18(z—1)° ' 36 @—1)° 3(z—2)%  0@z—27 6(a—1)3F ' 12z—1)F 3 (z—2)°
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9(xz—2)5  6(z—1)5 + 12 (z—1)5  3(x—2)% 9(z—2)8 2 3 (z—2)*  3(z—1)%

2 320 4d 2 160 4dy 320 4d 2
oDt~ =2 T3a=D8 ~ iy T4K @0~ 30207 ~ 3T T 3(90 T~ 325 T3 @1 31 T
dag | 2 160 4d 2 640 4d 2 640 160 4d
R 2 e '3"4 + (:cili)‘l e T o T3y T & Fi) + G- )6 + 52" MERCEE

1216 17dy 17 128d; 2176 1 )H(O' o)+ (_ 2000 _ 910 — 160 mag _ ddikag

2 640 640 X 4a0d 4d? 4agd? 4d2
STy ey ey sy e ) H(0.0500)+ (— sty et
4a§d1 2aoxd1 +2xd1 + 4C|{()I€d1 gaoxlﬁld +2x Kkdy lg(anﬁ)dl _’_?1’?9(6)_;@26)[}1 32(?{00_/{{1)14_3(2:0/1[?[1) _%2((];13;?; +
640kd; 2aond1 _ 2nd1 | 640ndy _160a0d1 4 _160d  200di _ _ 2d1__ 320ady , _640d;
3(z—2)5 3 (z—1)5 3(z—1)° 3 (z—2)6 3(90—2)4 3 ( )4 3(x— 1) 3 (z—1T  3(z— ) 3 (z—2)5

2a0d 2d 640d . 40 16072 d 2
3(?3135 3 (93—11)5 +3(m—21)6)H(O’ L a0)— 9 (xfz) 9(gc 1)4 +15 ( 1)4 9(:2—7;)5 ) (gil)5 + 18(9?—1)5 -

16072 _ 4d1ao 2d1:cao _ 22 ap _ 4dikag | 2 _ 160d1 kg 160k ag  2d1kog
-2 ) T + 3 T+ sdirrag — 2 kag + 3—2)1 (m 2) ST T
2Kk g 320d1 Koy 320.% ag 2d1kog 2K o 160d1og 160 ag 2diog 320d1og
VL ey B Ry VL Uy e L s VR e L
3209 2diog 2ag 4 ao _ 2dyz 2z 2dizk _160d1k 160k 2d1k 2K
8 (-2 T 3@-1° _3-1p | 5t T8 T2 R s gt T ot T 3G-17 G-I
640d1 Kk 640k 2dik 2k 640d1 K 640k _ _ 160dy 160 2dy 2 __640d;
3@—2)° T (@-2)° | 317 (@-1° 3@-2°  (@-2° 3 (@27  3@-27 ' 3@-11 3@ DT @2 |
640 2d 2 __640d; 640 . . 17x ao 101:2/40:0 40kag
3@—27 T 3=1P  3@=1P 3 (@—2)° | 3@—2)° )H(O,ao)H(O, L) + ( + * 30—2)
65k 40k + 25kan 3Bk + 32di1kag 1088k g 4Tk + 64d1n ag + 704&040 101k a9
4(z—1) 3 (z—2)2 " 6(z—1)2 12 (z—-1)3 ' 3(z—2)* 9(z—2)4 36(z—1)4 3(z—2)° 9(z—2)°> ' 36(z—1)°
37&040 + 400 65 _ _40aqg + 25 g 35 + 32d1 g + 640  1lag + 64 diag +
9 (z—2) 12(z—1) 9(x—2)2 18(z—1)2 36(x—1)3 3 (z—2)4 9(x—2)%4 12(z—1)% 3(x—2)°
1088ao y_1fao __Tag _ 17z _10lww | 32 _ 43k _ 40k | 4k . L _
9(z—2)5 " 12 (z—1)° 3 12 36 3(z—2) 4(z—1) 3(@—2)2 " 3(@-1)2 " 3 (z—2)3 12(:1,‘ 1)3

32d; K 1088k 155k 128d1 K 1472k 101k 128dik 1408k 3k, [ 2zap
4+ 5+ 2 + 3

3(z—2) 9(z— 2)4+36 (=1 3(x—2)5 "9 (2—2)5 " 36(z—1)° 3 (z—2)6 9(xz—2)0

1(60/4 310 + (2/@04(; _ 3(10:@233? (2/@0{) _‘_4/{0[0 _ 31((;0_;:)04 3(5301)4 _ 33(10_0{;)5 _ 3(2a0)5 + 4a0 ‘|‘ 2z 127 K+

160x 640K 2K 640K 640 2 640 .
ot oot T B T T et T Tt DT T 3 )o_s(x—1>5+3(x—2>6)H(07a0)+

—2xkag—

2xn di _ 160agkdy 160k di 2apkdy 2k d1_ 320aqkd;

dag di _ 2a0zdy | 2xd; | 4ok di 2 .
3 5 -ty —gaorkdy + 3(c-2)7 T 3@—21 T 3(-1T 317  8(z-25 T
640 kd1 _ 2agkdy 2 kdy + 640kd1 160 Ocodl + 160d1 + 2cpdy 2d1 _ 320cd1 640d1
5 I

3(x—2)°  3(z—1)5  3(z—1) 3(z—2)¢  3(z—2)1 T 3(z-2) 3 (z—1)%  3@-1DF 3 (2-2)5 " 3z-2)5

2a0d 2d 640d . 32 43 40 4 80 1
3 (io—ll)5 o 3(x—11)5 + 3(:(;—21)6 H(1;00) + 9(xz—2) 12(z—1) 9(xz—2)2 + 9(z—1)2 + 9(z—2)3 + 35 (z—1)3
32d1 23 _128d; 1216 _ +12(17 __ 1284y 2176 _;) H(0,¢1(ap); )+

64
3(xz—2)2  9(z—2)% + 12 (z—1)*  3(z—2)5 9 (z—2)° z—1)> 3 (z—2)6 9(z—2)% 2

64dikag 704 kag 128di1kag _ 1408kcg 64d1ov 1088 128d; g 2176a0 + 64d1 k + 704k +
1 1

T 3@—2% 9z—2% 3 (x-2% 9k—25 3 z-22% 9@—2% 3 (z-2)5 9@—2)5 " 3(z—2) 9(x—2)

256d1 K + 2816k + 256d1 K + 2816k +(320H ag +640na0+ 320aq + 640cg _ 320k _ 1280k 1280K
6 6 )4

3 (x—2) T 9(z—2)5 "3 (z—2)8 " 9(z—2) (x—2)2 T (x—2)5 "3 (z— 3(z—2)5  (@—2)2 (@—2)5 (@—2)%
320 1280 1280 > H(0; ap) +<320a0nd1 320kd; | 640agk di _ 1280kd; _ 1280k dy +320a0d1

3(x—2)2  3(x—2)° 3 (z—2)8 3 (z—2)2  3@—2)2 " 3(x-27 ~ 3(x—2)5 3x—2)° ' 3(xz—2)%

320d; 640aod; _ 1280dy _ 1280d; ) 64d; 1088 256d; 4352 256d,
T (@=27 T 3(z—2)° 3 (2—2) 3(x—2)6>H(1 0) + 3557 T 527 T 3 (2=25 T 950e—27 T 3 w25 T
4352 . l 5 l 5 2d1i€ ag o dlliao 2d1 ao o dlag 2d1 aé _1_ 4
79(1:_2)6 ) H(O, C9 (Oé())7 f]}') ( dlxa0+3d1x/€a0+ 3(1,_2) 3(1, 1) +3(SC 2) 3(:0 1) + 9 9 dlxao"_
2 24 4 19 4 20d1m0 13dikag | 20dik of  Adike  20d1 of | 13diag | 20diof 4d1 o
sdik ag— 5 dizka —
1k LTRAG — g ?) -0 T 9e—27 " 9a-1? _ 9@-2) ' 9-1) 1 9 @27 a1
4d1 ao 52 20d1mx0 22d1f{010 40d1 & O‘o 14d1li0¢0 80d1 kag 2d1li0¢0
+2divaf—5dik o+ R dizral + 5 T @—2)  9-1) - ) tom—12 T9@—2° 3@-1F

20d1a0 22d1a0 40d1a0 14d1a0 80d1a0 2d1a0 2 2 2 28 2
0Gz-2) 5 (a-1)  9@-2) ' 9Ge-1’ T 9E-2) ~ 3G-1° +ddy of — Pdrwo +4dikag — Fdio ko +

2d1liocg 2d1 K O‘o 2d1li0¢0 160d1 nozo 4d1mx0 2d1a0 2d1a0 2 dloco 160d1a0 4dq oag 20d1 oo
=1 @12 T @5 ' 3@-28 3@-1)f " =1 @17 @17 ! 3@2! 3@DF 9
73dix ag  20dikag | 73 _ 10d1kag _ Tdikog 40d; kg 10d1k ap _ 80dikag — 2d1 kog  640d1kog

9 5+ dizk ag 9@—2) 9 @1 T 9@—22 T 9@-12 327  (a=17  3@—2)"

640 dikag 10d;1 a9 7d1 ag + 40d1 o 10d;1 a9 80d1 g 2d1 ag 640d1 g 640d1 ag 2d1 25dyx

3(x—2)5  9(x—2) 9(@=-1) " 9(x-2)2 " 9 (z—1)2  3(x—2)3 (z—1)3 3@-2% 3 (@27 3 9
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2d1k 25d1(El€ 4d1k dik _ _20dik _ _2dik 160d1 K 2d1 Kk 160d1 & 4d1 K 640d;1 Kk
3 T2 061 0 G@-27 917 0 (@27 ' - b + @ ey NERCE
4dy di __20dy _ 2dy 160d; 2 dy 160d; 640d1 .
Sty Ty~ T~ ey + ot T 3y + e T ey + stegye ) H (1, 0: 0) +
2d1 ag 17z + 2d1kog 101:(: noz() + 85d1kag 40k ag  94d1kag + 65k ag _ 100d; kag + 40Kk ag 20d1 kg
3 12 3 9(z—2) 3(z—2) 9(-1) ' 4(xz-1) 9(—2)2 ' 3(@-2)2 ' 9(z—1)2
25Kk g 40d1kaq _ 17d1 Koy + 35/@0{0 64 dikoyg + 1088kag 19 dikag 47kaq 64d1/4a0 704k g +
6(z—1)2 " 3(z—2)3 18(z—1)% " 12(z—1)3 (z—2)% 9(xz—2)4  18(z—1)* " 36 (z—1)2~ 3(x—2)% 9(z—2)>

25di1kag 101 Koy + 37kag + 85diag 40 _ 94diowg + 65 ag _ 100d; g + 40 + 20diog
18(x—1)5 ~ 36(z—1)° 9 (@—2)  9@-2)  9(=—1) " 12(z—1) ~ 9@-2)% " 9 (=22 " 9(z—1)2
25 + 40diog  _17d1ag + 35ag  64d; a9 64og _5Sdiag + 1llag  64d1ag _ 1088aqg +
18 (z—1)2 " 3(z—2)3 18 (z—1)3 ' 36(z—1)3 (z—2)2 9(z—-2)* 2 (z—1)* " 12(z—1)* 3 (z—2)° 9(z—2)°
17d1 g 179 + m _ 2 d1 & _ 2dik + 101xn + 62d1x 32k 65d1 K + 43k _T0dik +
6 (z—1)5 12(:1,‘ 1)5 3 9(z—2) 3 (@—2) 9=—-1) "4 (@-1) 9x—2)
40k + _ + 80d1 K _ 8k 5d K K + 112d1x 1088k + 3ldik
3(xz—2)2 (ac—l)2 3(:(:— )32 " 9(z—2)3  3(z—2)3 18(z—1)3 12(z—-1)% ' 3 (z—2)* 9(xz—2)* ' 18 (z—1)%
155k 448d1k 1472k 25dik 101k 128d1 % 14085 |, 3k, 62di 32  65dy
(D)t T3 @=2)° ~ 5@=2)° T 18 (a=1)° ~ 36(z=1)° T 3 @=2)° T 8@—28 T 2 T 0z=2) 2~ 96 1) +
43 70dy 4 40 4 4 ., 80di 80 5d 4o M2dy
12 (:c—l) 9(z-2)2 ' 9 (w—2)2 @—D02 9@=-0DZ "9 (-2 9@—2)3 18@=-1)3 36 ( 1)3 ' 3(z—2)4
19 dy 448d; 1216 17dy 17 128dy 2176 | 1 i
9o 2)4Jr Sa—1)7 12(x 1)4+3 (x—2)5+9(x—2)5+6(x—1)5 2 =1 T 3 )6+9(x—2)6+2 )H(l 0;2)+
1 2d3af  diad 2d? of 19 2 20d2 o 13d3a} 20d3og  4dioeg  4d} ao
( dizag + 3@—2 3@-D T 9 d T 92 T o1 T 9 @22 91 +
52 2.3, 20dia}  22d3ad  40diod 14d§a0 80d§ag _2d3od 202 28 g2, 2d2 ao 2d§ ol
s dirod+ g ool — 5t 5 o o e T i 31 TAdied— T diwaf+ TR —
2d3af | 160d? o  4diad  20d7 ao 473 d o — 10d209 7 d2ag I 40d3a0 | 10d3 ap 80d1a0 _2d% ap
(z—1)3 " 3(z—2)4 3(z—1)% 9 107 9(z—2) ~ 9(z—1) 9(z—2)2 ' 9(z—1)2 3(z—2)3 (z—1)3
640d2 g 640d§a0 2d2 25d 4d2 d2 2042 2 d2 160d2 2d? 160d2
@—2'  3@2 5 Ty T o) T 9= " 9= T 9@—2p T 31 T et T
4d? 640d2 . . 256Ka0 512kag 256d1cvg __4072ap 3392
3 (oo 1)4 + 3@— 2) >H(1’ 1 Oz(]) + H(ca(ap); 7) <_ 9@—2)1 9 (z—2)° + 9@—2) 9 (z—2)7 + 27(z—2)1 +
512d1ag 8072 ag 6784a0 + 256K + 1024k + 1024k + (= 64di1k a9 _ T04kag _ 128d1 kag
9 (@-2)°  9(@—2)5 ' 27(@—2) © 927 ' 9 (z—2)° | 9(z—2)° 3@—2)7  9(@-2)T _ 3(z-2)°

1408k g 64 diag 1088ag 128d1 g 2176040 + 64d1 Kk + 704k + 256d1 K + 2816k + 256d1 K +
4 4 5 9 3

9@—2°  3@-2)T  9@-2)T 3 (2-2° 9@-2)° ' 3(z-2) 9(z=2)* * 3 (z=2)> * 9(z—2)° (z-2)°

2816k 64d1 1088 256d1 4352 256d1 4352 . _ 6dag d3 64d3
ST+ 3 oy + oy T 3y T gy 3 ey ot ) H (0: 00) +  — 5eat + sy
128ai0d3 i 256d7 +3 256d7 L Gdogndy _ 6dndi | 128agndi _ 256 dy _ 256rd1 _ 108809 dy +5 1088d;
3 (z—2)5 ' 3(z— 2)5 3 (z— 2)6 3(xz—2)1 3 (z—2)% 3(z—2)° 3(z—2)5  3(z—2)% 9(z—2)4 9(z—2)4
2176a0d; |, 4352d; | 4352d; , 320kan , 640k an | 32000 640a0 320r 1280k
9 @) T oo T oo ) HLao) + (Gof + e T 3697 T 3 @-97 — o273 — (2-2)7
1250k 520 1280 1280 ) F(0,(; o)+ (320001 _ 320 sd) | GiOogkdy _ 1250kdy  1280kd)
(z—2)% 3 (z—2)* 3(z—2)5 3(z—2)8 @0 3(xz—2)2  3(z—-2)* " 3 (z—2)° 3(z—2)° 3 (z—2)8
320agd; __ 320d; 640agd;  1280d; _ 1280d; . 320 agrd, _ 320kdy | 640agrd;
3@—2)1 3 (2=27 T 32—2° _ 3 @2 3(:(:—2)6)H(0 15 ) ( 3@—2)1 3 @=2% T 3(a—2)

1280k di  1280kd; | 32000 di _ 320d; |, 640cods  1280d;  1280d; ) 32000d7  320d?
3@—27°  3(2—2)° T 3z—2 B@—27 T3 @—2)°  3(2=2) 3(90—2)6) H(1,0; a0) (3@—2)4 T2t T
640a0d;  1280d7  1280d3 H(1,1; 00)— 256 _dy 4072 3392 1024dy_ | 160> 13568

3(x—2)5 3 (z—2)5 3(z—2)¢ 0)79@—2)2 T 9(x—2)2 " 27 (z—2)2  9@—2)° ' 0 (z—2)° 27(z—2)°

1024dy 1602 13568 1 5 2caf | 1 5 11 _dikaf

9 (@—2)° T 9(z—2)% ~ 77 (x—2)6) + H(ci(ao); )(24d1xa0 gt + grdizkagd — gpak o + 2@-2)
25/40:8 dlnag llnag nag dlag 19 ag dlag 2a0 7d1a0

36 (z—2) 24(z—1) + 35 (z—1) 24 + 12(z—2)  36(z—2) 24(z—1) +3 (z—1) 24 + o8 216 dl"E O‘O +

157:(:0% 7 4 4 56 4 11d1liocé 113x on 43d1mxé 149 Iiocé 23d1mx0
o5 T Tos 1R O — 216d1x’w‘0 T 7T %~ ) T 5E—2) T 26—  18@-1) | 51 (@2=2)7
149k0f  2dik of 59kaf 41 kag  1ldiad i 91} i 43diog 53 4 23diog 103

54(x— 2) 27(z— 1)2 108(z—1)2 216 54(m—2) 54 (z—2) 216(m—1) 54 (z—1) " 54(z—2)2 54 (x—2)2
2d1a 37a oeé 4d1a0 91190018 4 3 1381 3 dlnag

7 (a— 1)2 + To80— 1) T + 108d1 ot - — gk o + 108d1$“a0 216 T Q0 T 54z 2 -
25/40:0 . 41d1na0 + 239k ao 8d1na + 104 nag 17d1/@a0 467/-@04 +76d1/€ ag . 388/@040 dy nao +

27 (z—2) 108(z—1) ' 108(z—1) 27(:(: 2)2 27(x—2)2 " 54 (z—1)2 216(:(: 1)2 27(:(: 2)3 7 27(x—2)3 ~ 6(z— 1)3
83k 83k diod 3508 41dy o} 17508 8d1a 88} 17d1ad 2770

72 (@17 T 36 51 (:c—2)_27(:c—2)_108 G-D) " T8G-1) 27 = 2)2+27(w 2)2+54(:v—1)2_ T6(—1)2

76d10d 23603 diod 35a0 35d1 ao 56990 ao 2 3 2
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979 4d1noz(2) 16noz 13d1x on 2noz 5di1k a 10noz dik a 67;@04 80d1 noz(z)
TRTROF + gy~ 3 )+ @=1) T 3@=D - 52 T o) 2= nz + G- i) + SE=2)p

80/40:0 + 5 d1Ha0 119/10:0 + 104d1na0 _ 1256k ao . 2d1/€0{0 137 ﬁao . 32/1040 + 4dy ao . 16a(2) +
3(90—2)3 6(z—1)3 24( 1)3 (:r: 2)4 9(90—2) 3(:(: 1)4 36(:(:—1) 9(x—2) 9(x—2)
13d10c0 - a(z) . 5d1a0 + 10 O‘O o lecO + 119a0 + 80d1a0 800¢ + 5d1a0 - 190¢ +
36 (z—1) 2(z—1) 3(z— 2)2 3(x—2)2 2(90—1)2 72 (z—1)2 9(z—2)3 9 (az— 2)3 6(x—1)3 8 (z— )3
104d1 03 63202 2d103 Tad 85 af 22d1a0 505d1m0 1697 zag 22d1m0 505

3@-27  9@=27  3@-f Td@-DF 18 + 216 +gr6d12 Kaw —

3193zka + 386d1 Kk ao 1172kaq 1133d; kag + 3811/@0{0 362 d1Ha0 + 1136/@040 + 193d1fta0 1273k g
2

216 27(z—2) ~ 27(x—2) 72(z—1) 72(z—1) 27(x—2)2 7 (2—2) 108(z—1)2 = 108(z—1)2
80d; kg + 40 kg _ _323di1kag + 2075k 464di1k o + 2032kag 187d1 KQQ + 539kaq  _ 256d1kog +
9(z—2)3 3(z—2)3 216 (z—1)3 216(z—1)3 3(z—2)4 3(z—2)4 216(z—1)% 108 (z—1)% 3(z—2)5

24(z—1) 27 (z—2)

3584k a0+ 205d1 kag 1255 Kaqg +857/4a0+386d1 ag _ 604aq 1133d1a0+ 649 362d1 g + 592 +
P

9(x—2)> ' 216(xz—1)>  216(z—1)° ' 216 27(x—2)  27(z—2) 72 (z—1) 27(x—2)2

193d100 _ _6Tlap  80diog | 40ao _ 323diog | 101500~ 46ddico | 368an _ 18Tdiag
108 (z—1)2  108(—1)2 9 (z—2)% ' 9@—2)3 _ 216 (z—1)3 216(:(:—1)3 3 @—27T " (w—2)T 216 (z—1)%
m2ag 419aq _ 256d1 0 2048 205d1 g 2ag 9550 325aq 3 di1 _ 205diz
B@—17 T 108 @—17 ~ 3@@—2) T 9 (2—2)° 1 216(z—1)° T 18 @—1P _ Z16(a—17 T 216 1 216 T
635z  3dik _205d1xn+ 1255xK 4 346di1k 952k 947di1k + 2621k _392d1k + 1136k + 23dik
216 4 216 216 ' 27(z—2)  27(z—2) 72(@—1) ' 72 (z—1) 27(xz—2)2 ' 27 (—2)2 ' 27(z—1)2
92k + 784dik 2272k + Bdik 247k + 256d1k 3584k + 367d1k 1127k +
27 (@—1)2 " 2W(@-2)3 27 (@-2)3 ' 216(z—1)% 216 (z—1)° ' 3@@—-2)7 9 (z—2)7 216(z DT~ 108 (z—1)%
512dik 7168k 205d; £ 1255k 37,-@ zof |1 5, KAy KA} ad g
3@—2)° 9 (@2 T 216(e—1)° 206 (@—15 T 8 T ( 3T Rt o3 T T - 1) + 3(x 2) ~ 6(z—1)
19z aé 19 10/40:3 13na0 10/@040 2/@0{0 K aé 10046 13a0 10 aO 2a0
Ea] TR~ 5 -5t D T o ~ 3 T 3 9 T BeD) T 9w — 90 1’ +
4 3 3 3 3
% 26 :cao 26 3 10kag  1lkag  20kag 7&040 A0ray Koy 10 ao 1loc0 .
+ + x’w‘0+3 @231 3 =2 1312 T3 2P o1 2'%040—’_9(:2 2) T 90— )
20a Ta 40a ag 2a8 14z a(z) 3/@0{0 3 Haz a 80 /-za 2/40:
5 (w=22 T o= 1)2+9 @=2PF 3= 3 3 —ldwkad+7H = 1)2+(;p )5 T oo~ @=1a T
af 80ad 20 43 73 80 65 80
ag 0 0 :E ao (Eliao Koo Kag KaQ
6r g+ 525 — (x 7t =1 T 3= T 3E=17 +204+ + 32 21 322
26kag  _35kag  _ 480kog _  83kag 320&040_1_ 101;@040 _4na0+ 80a0 _ 65 ap _ _80ag + 25
3(z-1)2 6 (z—1)8 (z—2)% 18 (z—1)* (z—2)° 8 (z—1)5 9(z—2) 6(x—1) 9(32—2)2 ( 1)2
35a0 1600 5 ag 32000 +3 1700 _lkﬂ _ ¢ 25ar 4 64k 43k n I
18(z—17 (- 2) 2(x—1)2  3(z—2)° ' 6 (za—1)> 9 18 6 3(z—2)  2(z—1) 3(:(;—2)2 3(x—1)2
160k 320k 155k 640k 101k 64 43 80 8
T w—25 T 61 T (o—2)F T 8e=1)7 T (a—25 T 18(90—1)5 —3ht 5 T 8- 9@-22 T o -2 T
160 640 B ) 1 5,1 5, dika]
5 o 2)3+18(x P13 (x 2)4+6(x 1)4+3( G)ERM ( )5 1)H(07a0)+< dirog+gd TROGT 5= 2
dik ag dloco dla d1a0 1 4 19 4 10d1 O‘o 13d1li0¢0 10d1 Iioco
6—1) T 3@-2) 6 (a— 1) + Edlxo‘o +5d1 ko — gdizkog — 9@—2) T Ba=1) T 9-2)7
2d1naé 10d1a0 13d1a0 10d1aé 2d1aé 2d1a8 26 3 2 3, 26 10d; nag
9 (—1)7  9(a— )Jr 18 (2— )+9(w D29 (12 +9dizag—3 dl“ao+?d1$“ao+—9(gg—2) -
Udikad 20 dikad +3 7dy ko i 40dykad  dik of 1 10d1ag _ 1ldiad  20dio 7d1 0 I 40di1af
9z—1)  9@-22 "9 (@12 " 9@—2)3 3@=1)3 ' 9@-2) 9 (z—1) 9=-22 ' 9 z—1)2 ' 9(z—2)3
dlag 14 2 dllio% dik 048 dlliocg 80d1 K 04(2) 2d1li0¢8
S-1° +2 diag — Fdivag +2dikag — 5 diwkad + 50— @12 T @=D% T 3@=27  3@-DF

dy ao dlao dy C‘fo 80d1a(2) 2d1a8 4d1 o 73dizog _ 4dy Iiao 80dik g _ 65d1kaqg

2-1 @12 T @=D% 3= 3 (z=1)" 18 +igdiwrag+SgarSe — CEL

80d1k ag + 2bd1kag _ 35d1 _kag 160d1 kg 19 dikag _ 320d1 ko + 25d1ﬁa0 + 80diag  65diog 80diag +
P

9x—2)2 T 9@z-—1)2 18(z-1)3 (z—2)F 18=-D* 3 (z—2)5 " 18@—1)° "9 (z—2) 6(z—1) 9 (z—2)
25diag _ _35diog 160dicg Bdicg 320d1og + 17d1 g —dy — 25dyx dik — 25d1xn + 64d1 Kk
9z—1)2 18 (@13 (@22 2@E@-1F 3@-2° " 6 (@-1)>5 8 9(z—2

)
43dix _ _80d1k + 8d1k + 160d1 & [ + 320d; k 43d1 Kk + 640d;1 k 25d1/4 + 64d;
6 (z—1) 922 "9 (@12 "9x-2)3 " 18 (z—1)3 " 3(x—2)7 " I8 (a—1)*T " 3(x—2)5 T 18 (z—1)3 " 9(z—2)

43d 80 d 8d 160d d 320d 23 d 640d 17d
8a—1 ~ 9(=22 T 0-12 T 5 (@2 T 8@=1 T 3@-2)7 T 6@=117 T 327 T & (:(:—11)5> (15 0) +

4 4 4 4 4 4 4 ) dopkd
((xial()) w=nr 3(x301)4 T I GaD T G T GeTP T 3Td 3(90—1)5) H(0,0;00) + (3(052(1{1)14 -
4k d dogkd 4k d 4apd 4d 4apd 4d ) dopkd 4k d
3(;—11)4 - 3&0—'{1)15 - 3(;—11)5 + 3(:?311)4 3 (x—11)4 - 3(3311)5 - 3(1:—11)5) H(0,1; a0) (3(?(;0—’1)14 o 3(;—11)4 -
4aprd 4k d 4apd 4d daod 4d dagd? 4d3 dogd?
3&0—'{1)15 - 3(:?—11)5 + 3(?311)4 3 (:(;—11)4 o 3(?311)5 - 3(x—11)5> H(1,0;a0) + (3( —1)4 3 (:(;—11)4 o 3(:(;—135 -

4d3 ) 346d 488 947 d 443 392d 592 23d
3(90_11)5) H(L, L a0) + 55,55 — 57— — w1 T #-T) ~ 77 @97 T 7a—22 T 57 (131)2 -

52 4 _T84dy 1184 | T3y 83 | 256d 2048 . _36Td 2
W@—1)2 T 27 @-2)°  20(x—2)3 ' 216 (z—1)%  216(z—1)® ' 3 (@—2)F  9(@—2)% ' 206(z—1)7 18(:(; 07
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725, 512d; 4096, 2054 ., _mw?* 955 —I—@ 4 daod?  4d}  daedi
108(z—1)% " 3 (z—2)° 9(z—2)° ' 216(z—1)° 18(—)5 216 (z—1)° 3 (-1 3@@-DF 3 (@-1p

4d% dapdy 2apx dy 2xdy 4aond1 2xnd1 160ap kdy 160kdy dagkdy 4kdy
3@=10)7 = T3 +3ag wrd; — T3 -2t " 3@-27 3 @-DF " 3@-T
320apkd1 _ 640kdy 4agrdy + 4Iid1 _ 640nd1 + 160a0d1 . 160d1  _ _4dagdy + 4dq + 320cd1
3 (z—2)5 3(z—2)° " 3 (z—1)5 ' 3(z—1)® 3 (z—2)6 ' 3(z—2)* 3 (z—2)* 3(@x-1)* ' 3 (z—1)* ' 3(x—-2)°
640d1 4agdy 4dy 640d; 2a0 o 80c K 80k ok
3 @-2)° T 3(e-1° T3 (@-1°  3(@—2)° © gt +2008—aorhtaR— TG 4 5o+ Sy —
K 160apk + 320k ok + 320k 80apg + 80 + ag . 1 _ _160ag +
(z—1)*  (z—2)° (z—2)%> (z—-1)° (:(:—1)“‘ (z—2)6  3(z—2)* " 3(z—2)* " 3 (z—1)* 3(z—1)* 3(z—2)°

320 _ ap _ 1 320 . . 2d1a0 17:(: ag 2d1lioco 10lzk a9
3 (@—2°  3@-17  3@-17 3 (33—2)6>H(07 ag)H (1, 1;2) + < + + 3%
85d;1 kag + 40k + 94d1kag _ _65kag + 100d1 kg 40kag 20d1/@a0 + 25/1040 4Od1na0 + 17d1k ag
9(z—2) 3 (z—2) 9(z—1) 4 (z—1) 9(z—2)2 3(x—2)2 9(z—1)2 "6 (z—1)2 3(z—2)3 ' 18(z—1)3
35ka0 + 64d; kag _ 1088kag + 19d1 kag 47kog + 64 dlnao + 704k 25d1/1a0 + 101k a9 37k
12(z—1)3 (z—2)% 9(z—2)% ' 18(z—1)*  36(z—1)% 3(z—2)5 9 (z—2)5  18(z—1)° " 36(z—1)5 9
85d1 g + 400 + 94drag _ _ 65aq + 100d1cg ~  40ap 20djovg + 25a _ 40di g + 17diog
9(z—2) 9(z—2) 9(z—1) 12 (z—1) 9(z—2)2 9 (z—2)2 9(z—1)2 18 (z—1)2 3(z—2)3 18 (z—1)3
35aq 64d; ag 64aq 5dicg  1lag 64d1 ag 1088ag  17dycxg 179 7a0 2 d1
36(z—1)7 T (@—21 T 0@=2)7 T3 (=17 12(a—17T T 3 (=2 T 9(z—2° 6 (@—1)° | 12(a— g +43
17w 2d1n 10lzx _ 62dik 32k 65d1k 43k 70dix 40k dik 80d1 K
+55 %69 N T3 @2 "1 1D 0@-22 3@-22 @12 3 ( 7 " 9=z T
80/4 112d1w 1088k« _ _ 3ldiwk 155K 448d1 K 14726 25dik
3@—2)7 + 18(m 5t =T T3 -9 T0@-2)7 " T8 (em1F T 6= "3 (@—2)° T 9@—27 18 =15 T

101 128d 1408 3 2 160 4d 2 320 4d
B-15 3 @28 -2 ~ 5 T~ T30 200 — LI5E 3t T ot — (=28 T 3=
2K 160 ag _ _4d1ag 200 3200 ddiag  2ag 4a0 2m 160k
( 4d )5 +4I{a0 3(m64123 3(w4_d1)4 i ’ (x 1) 6(40 )5 i 16% ) ( )5 + i) _6‘_43:17 " ( ) i
K K K K
TG oI T P T ST 1>5 + et s T e e T e T T (eI

2 0 . 4a0d 4cl2 4a0d 4d2 donnd 9 d ood
3@—1) + 3(x—2)6) H(0; Oé(])+< 3o 1)4 + 3 = 1)4 + e I G + ag 1 aogm 1 _1_% +

dagrdy 2 2z ndl _ 160agkdy 160 kdi 2c0rd1 2 kd1  320agkdy 640kd1 2akd1
3 zorkd; + 3@—2)1 T 3@=2)f T 3@-1)7  3@—1F 3 @2 T 3@-25 3 @-1)°
2kd1 + 640kd1 160a0d1 160d1 + 2cipdy 2d1 _ 320a0dy + 640d;  2apdi 2d1 +
3(@—1)5 ' 3 (2-2)° 3(;p_2)4 3 ( 2% T 3(z—1)F _ 3 (a—1)3 _ 3(a—2)° (m_2)5 3(;p_1)5 3 (@a—1)°
640d; ) 65d1 43 70d; 40 _ 80dy
e ) H (1 00) — 5 iy g2y ey — iy oy R ey R
80, 5di 1 o U2d 64 19d 4d8dy 1216 17dy
9(z—2)3 " 18(z—1)3 " 36 (z—1)3 3(z—2)* 9(z—2)* 6(z—1)% 12(:1,‘ DE " 3 (x—2)5 9z—2)5 6(x—1)>
17 1284y 2176 1 . _160d1kaqg | 160kcg — 320d1kog | 320k 160d1 g
5 oo~ 3a—2p 52 2 ) H(L () 2)H -3t t ot 5 emat T 2 3 (et T
16000 320di0q 4 32000 | 160dik 160k +5 640dik 640k | 640dik 640k | _160dy
3(x—2)* 3 (2-2)° ( 2)° ' 3(-2)* (@-2)* ' 3 (z-2° (2-2° ' 3 (-2)° (2-2)° ' 3 (2-2)*
160 640d; 640d; 640 ) ) 64aod? 64 d7  128aqd}
3@—27 | 3@—2p 3 (m 2)5 + 32 3(:2—2)6) H(OvO‘O)H(Q’LJ’)Jr( 3=2)1 T 3E=2)7 ~ 3@=2r T
256d7 +3 256d7 +1 128agkd; _ 128kdy | 256cgk di _ 512kdy 512k di _ 896cpdy 896d, _ 1792agdy
3 (x— 2)5 3(z— 2)6 3 (z—2)%  3(z—2)* 3(z—2)° 3(x—-2)> 3(x—2)% 9(z—2)* " 9 (z—2)* 9(z—2)5
3584dy | 3584dy y T0dags _ T04r 4 1408agr _ 2816x 2816k | (320dikag 320k ap y 640dikan
9 (z—2)5 " 9(z—2)6 " 9 (z—2)2 9(z—2)2 " 9 (z—2)° 9(z—2)° 9 (z—2)¢ 3(z—2)4 (z—2)% 3(z—2)5

640k g +320d1a0 _ 3209 +640d1a0 __640ap _ 320d1k 320k 1280d15+ 1280k _ 1280dik |, 1280k
(z—2) 3(z—2)* 3 (z—2)* ' 3(z—2)°> 3 (z—2)° 3(@-2)* " (z—2)* 3(z—2)° (w—2)5 3(z—2)6 ' (z—2)8
320d; 320 1280 d; 1280 1280d; 1280 . 32000 d} 320d3 640a0d?
3@—27 T 327  3(z—2)° | 3a—2° 3 @@—2° 3(x—2)6>H(0 ap) + ( 3=t~ 3@=2)T T 3 (@w=2)°
1280d? 1280d?

g T 32000kd; +3 320k di _ 6400grdy | 1280 kd +1 1280kd1 _ 320 apdy | 320d1 _ 640aedy |

3e—2° 3 @-2° 3-2)' | 3@-21 3@-2° | 3@-2° | 3@-2° 3(@-2)71 | 3@-2)7 3 (-2)°

31(18_03)15 31(308_03)16> H(1;a0)+ 91((;8_83)04 - (1088)4 + 2(1;6_20)“5) - 9(13_522) - (ff)g)a) H(2,ca(ap); )+ <% +
%"E’{ ag+ 2(’;0332) 1 (w—gl) + 6(5§2) - 12(30—1) - 19§6a0 igl%o‘é 35(mo 2] + 1;?231) +3 ?;aé) 3(;0/;) +
: (?é - 9&%) + 361(3:03%1) + 9(5; a§) R SRRt + = % +5 ma0+35(§;a02) - 61(25_(1% 3 1(Omo)2 + (7m8) +
3 K 2
32(0;:_0620)3 - 2(;’3(1) — Kag + 9(5 ) - 181(1001) - 9(20062)2 + 18(:131)2 + 9(290002) 5 (ﬁns - a_:)? -
3/@048 3na 40K a 2 4Oa(2)

Tk 0‘(2)+ 1) 2 e-17 T ( 0+ oot — oyt T8 0+ 3t — s T3 e t s

73xao +73m/€ «@Q + 40k aq 65kaq 40k aq + 25KkaQq 3bkag 240k ap _ _83kag
2 6

B (z—1)2  12(z—1)3 (x—2)% ~ 36(z—1)%

3 (x Tt +ag+ 3@—2) 1 (-1  3(z-2)
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160k ag + 101kag 2K Qg + 40aq 650 40 ag + 25 35aq 80aq 5aq
9 2

(x—2)% 36(x—1)5 3 (x=2) — 12(z-1)  9(z—2) 18z—1)2 = 36 (z—1)3  (x—2)% 4(:(: 1)%
160 oo 1700 2000 _ 25z 25m/4 + 32k 43k _ _ 40k + 4k + 80k + +
3(x—2)° T 12(z—1)° 9 36 3(x—2)  4(z—1) 3@-2)2 " 3 (@-1)2 " 3@z-2)3 " 12 (:v 1)3
160 155 320 101 2 2 2 2 2 2
=27 T35 (o T w25 T 36 (=15 — ¥+ ((;—?)04 ~ G T e T 3G T eI T ol
2 2 . 2a0kd 2k d 2a0kd 2k d 2a0d 2d 2a0d
3(z—1)% ~ 3(z—1)5 H(0; a0) + 3(?20—%1)14 - 3(:5—11)4 - 3(0{:(;()—[{1)15 - 3(:—11)5 + 3(?311)4 3 (:(;—11)4 - 3(:?3135 -

2d . 32 43 160 23
3(x—11)5) H(1;00) + 5552 — o1 — 9( )2 + (:c 2t (:c 2)3 + 35 (x % T 3e—27 T Be-n7
320 + 17 " %) H(Cl(a0)701(04());$)+ (_ 32d1kog _ 352kap _ 64dik Qo 704%040r _ 32diog

3 (z—2)5 T 12(z—1 3 (xz—2)*  9(z—2)* 3(z—2)5 9(z—2)°> 3 (z—2)%
5440 G4dyiog  1088aq | 32dik 3525 12841k | 1408x | 128d1k | 1408k 160k aq
5@-2)T 3 (2-2)°  (@—2)° T 3@—2)1 T 0@—2)1 3 (a—2)7 T 9(a—2)7 T 3 (@-2)° | da—2)° +< (@21
320 160 320 160 640 640 160 640 640 .
28 T30t T 3G9 — w9 — =25 ~ (w28 — 327 ~ 3w-25 — 3z ) H(0a0) +
(160a0lid1 _ 160kdy 3200k d1  640kd1 640k dy 160cpd1  _ 160dq + 320cpd;  _ 640d;

3 (z—2)4 3(z—2)% 3(32—2)5 3(x—2)° 3(z—2)8 3(x—2)%1 3 (z—2)*4 3(x—2)° 3 (z—2)°

3?9?2%_1)6 ) H(1§ aO) +3 ( )4 + (544)4 +3 1(18_%)5 + (2176)5 +3 1(18_d5)6 + 9(301_75)6) H(C2 (040)7 C1 (a0)§ x) +

(25 o a0+ P854+ A + 8058 — 8 —Swag+ B0 + i+ 1 — it —
8ao___4x/{ 320k 4k 1280k 4k 1280k 320 4 1280 4
3 (z—2)*  (z—1)* (z—2)° (z-1)® (z—2)% 3 (z—2)* 3(@-1)* 3(z—-2)°> 3 (z—1)°

e )H<o 0,0;00)++ (5 + 4~ 255E — 25— 255+ oo it 52y

6400 4oy Bag 4z 320% ik 1280k 1280k 320 4
3@—-2)° T 3(a- I Ao+ 25+ Gty T ooy T e+ oo T3 G T s T
1280 1280 . _ 8ag di dagzdy _ 4xdi 8ok di 4 _dzk dy
3(%—2)5 + ( )5 + ( ) >H(0,0,07IE)+ < 3 —+ = 3 3 — 3 + 304(](13/4)(1 —+
320agkdr _ 320k di dogrdr 4k dq + 640agrkdr 1280 kd1 _ 4oordr 4 kd1  1280kd; + 320 apdy
3(z—2)4 3(z—2)2 ' 3(z—1)*  3(z—1)% 3(z—2)5 3(z—2)5 3(z—1)5  3(xz—-1)° 3(z—2)° 3(z—2)4
320, dagdy  4d, 640a0d;  1280d;  dagdy  4dy _ 1280d; .
3@—27 T 3 (e-1)7  3@-DF 3 @—2°  3@-25 3 (21 31 3(90_2)6) H(0,0,1;a0) +
2zog _ 160k g 2k0g 320k ap _ _2Kag 160 ag 2a0 32000 2cp
T3~ 2xRag — gy + @ DT @2 G- 15 T 4800 = 59y 3T T 3 (=0 3e-1p T

4 2 160 640 640 160 2 640 2

S F A2 Rt - (:v “a + wm2)s (:v 5+ w25 T3 @27 ~ 3@=1F T 3@—95 ~ 3 @15 T
640 . 320 640 320 640 320 1280 1280 320

Tt ) H(0,0,e1 (o) )+ (B + 25 + 5850+ 0% — 2% — 20 — 2 — sy -

TeooF 3 (1:022%)6)11 (0,0, e2(@); ) + (‘ Pagdh ¢ fengrd gl Seardh 4 g agakdy — 0+

320k di _ 320kd;y dagk d1 _ _4kdy + 6400105 di  1280kd; _ 4ok dy 4kdyr 1280k di + 320 d1

3(z—2)4 3(z—2)% T 3(z—1)* 3(z—-1)% 3(z—2)° 3(x—2)>  3(x—1)> 3(x—1)5 3(z—2)6 3(z—2)4
320d; dagdy 64000dy _ 1280dy _ doody _ _dd __ 1280, . 1diag _
3 (@27 " 3@-1)7 3 (@1 " 3(z—2)° 3 (2-2)° 3@-1° 3 @@-1)° 3($_2)6>H(0 1,0;a0)+

2d1xa0 +2xa0 +4d1 Koy 160d1 kg + 160k ag + 2d1 kg 2K ag 320d1li0¢0 _’_3205 ag

2 sdyrrap+2rK ap—

3=2)T T (@-2)t T3@-1)T (@-1)T 3@=-2)5 " (= )
32(dxl s+ (2H Ol) —4drao— é?gdlzo)lo + 1((;0 o) 3?;?1—01)4 -3 (iaol) g%g(c)dlzo)lo +33(io—a§) 3%;[10{(3 +3(x 5~
R i s 318503;1 - (;6—0'2{)4 - 3(id“f)4 + (x yr + 36(5503;5 - (54—02'35 - 3(295[111};5 +
st gzlgg)fg - (5602136 +3 1(20_d21)4 - 3(5902)4; - 3(§i11)4 T3 )4 + ?40d1) - 3(:?42%)5 - 3&%)5 + 3(x221) +
3@=2% 3(@-25 3 @-1p 3@-15 3(90—2)6) H(0,1,1; a0)+ <_ et lgao B el

2 . 160dikag _ 160k ag _ 2di1kag 2Kk oo 320d1na0 _ 320Kk o 2d1 kg 2/@ ag
gdizkag — 2 zrao + SRt — o 3 DT T @0t T 3@-27  @=2p T 3@-17  (a=15
160d1g 160 ag 2dyxg 320d1ag 3209 2dijovg . 2ag 4 g 2dyz
Akao + 3508 ~ 32T ~ 3e-1)T T3 ( 7t 390 T 3 (9P T 3@=1F 3a-1pF T 3 — 3 T
2r 2d1(El€ 160d1 Kk 160K 2di1k 2k 640dik 640K 2dik 2k 640d; K
3 T22 R 50T T oot T 31T~ ol 3w-2° T @—2)" T 3e-1° ~ @o1)® ~ 3(a-2)°
640k 160d1)4 + (160)4 + (2d1 2 610d; ", 640)5 L 24 2 640d1)6 +

(z—2)8 ~ 3°¢( 3z—1F 3 (z—1)%  3(z—2) 3(z—2

3(z—1)5  3(xz—1)5 3¢
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640) ) H(0,1,¢1(a); 7) _|_< 320 dikag +320m0 640 d1 kg _1_640m0 320 diap | 320aq 640d; g

3@—2)° 3a-21 T (@-2)7  3@-2° | (2-2)°  3@-2)! ' 3@-2)7 3 (2-2)°
61000 ", 320dik 320k 1280dik _ 1280n  1280dik _ 1280k | 320dy _ 320 . 1280d;_ _
3(z—2)5 T 3(z—2)% (z—2)* T 3 (z—2)° (z—2)° " 3 (z—2)8 (z-2)6 ' 3 (z—2)* 3(x—-2)* " 3 (z—2)°
1280 1280d 1280 ) 320d 320 640d 640 320d 320
o2 5 oo 3tz ) H(0,2,0;2)+ ( 3@t G2t T 3ams  @=2)f T 3=t 30 05(34+
610diaq _ 640aq  _ 320dik  320x _ 1280dik | 1280k _ 1280dik | 1280n _ 320, _ 320
3 (=25 3(z-2)° 3(z-2)* (z-2)T 3 (@-2° " (@-2)° 3 (2-2)° " (@-2)f 3 (2-2)T " 3(x-2)7
d d

L N L i )H (0,2 cz<ao>-x>+(—x;°—:cmo—(%?f;)% o)t~ (o

K« 80 160 80k 320k K
ey +2"‘O‘0‘ (m—2>4 R e e Ly e LN o v o ey
320K 320 1 320 . 160k « 320k

6+ ( ) ( )4+ ( ) _3 (x_l){, +3(SE—2)6) H(O,Cl(a0)701(a0)7x)+< ( )0+(Z‘ 2)0+

(z—2)

160 320 160 640 640 160 640 640 .
3 (xf§)4 + 3(x—o§(35 T2 T -3 (=2  3@-207 " 3@-2F ~ 3 (s-9)° H(0, ea(0), er(); ) +
2ma0 160xka0 ddik ag _ _2kog 320k a9 _ 4Adikag ag 160 4d1 ag
2 +2x3§§‘° TG v + 3@ IH t e T3 T (4 I 40 + 55 —g7 + St
2 160 2 640
5ot T3 @2~ 3e1F T 3(90 5= 50 % T 2R oot T 3T T el T -2 3G—1p T
2 640 160 4dy 2 640 4d 2 640 .
G-~ =2 3@-27 3 -1F T 3@-1)F " 3@-2° 3 (:(:—11)5 327 30— 2)6) H(1,0,0;2)+

Tog _ 80k ag _ 2di1k K oag  160kag | 2dik ag 80 g 2diag
3 TR0 gy 3(90 DTt =)™~ (w=2p ' 3(@=1)° (o= 1)5+2“O‘0 3@—2)T 3@—DnT

160 2d, 2 80 2d 320 2d
-2 T 3(90 195 — 3(90 G TS T S TRt oo T 3Gt~ eer T oo T3 et e T

rx—1
320 2d 1 320 .
(z R)G T 3(x 22)4 ™ 3(x 1) 3 (x 21)4 + 3(x 2) + 3(:(;—11)5 EERCE Y 3(:(;_2)6)H(1= 0,c1(a0); @) + <—
4 apd? 4dy dagd? 4d dod 2 d 2d 4dogkd 2 2xkd 160agrd
se-DT Ta—nT T3 Taa—s T8 s LTt — gag whdy + ST — 0O +
160xdy dogrdr  _ _4kdy 320aol€d1 + 640kdy 4040.1-cd1r __4kdy _ 4 640kd; 160a0d1 160d; +
S T A RN T R W
QO (e} QY QO o) T

3(x°1:>30 ERC 118>04 3@-2)° T3 (o 2 _12690011) G “15 t30—20 3 +32;J - —8—020éo/1+o§3%:w—

o K K aogk ok K apgk K g
TRt =T~ @-2)7 -7 T e 1>4 R =) i eyl syl o) o +3<w—3%4 327

1 160 ) dag 4

3 (9?3;)4 +3(:(:—21)4 + 3(:(;—05(35 3 (:(;—2)5 + 3(x—1)5 + 3(x—1)5 e (x—2)6)H(1’ 1,0;2)+ <3(x—134 o 3(x—i)4
3‘(1;635:51)5 —3 (id_ll)s _ 4a0d1 4 20{0{Ed1 o % _ 4a0/€d1 + %aomﬂdl 2x Rdl + 16((30040;;[1 ?1’?9(6) .‘12[%1 _ '?fl((?{c().‘-ﬁld)l4 +

4 kdy + 320agkdy 640/4(11 + 4aond1 + 4nd1 __640kdy + 160a0d1 __160d1  _ _4dagdy + 4dy -+
3z—1D* " 3 (=2 3(@—2)° "3 (z-1)5 " 3(x—-1)5 3 (@—2)% " 3(xz-2)F 3 (@—2)*F 3@@-1* " 3 (z—1)*
g%:(gc—y%c)l% -3 ?io—dzl)s + 3?a0d35 +3 (id—ll)5 - 3?;1%1)6 +250 — 2L 4 £ 4 200K — QTR+ TR 5(52302)5 _(;3_();)4 +

apk Kk 160agk 320k ok 320& 80cg + 80 + ag . 1
(z—1D)*  (z—1)* (z—2)° (z—2)>  (z—1)° (m— )5 (w 26~ 3(x—2) " 3(@—2)% "3 (x—1)F  3(z—1)*
3%5(13(;5 + 3 (32_0 2)5 3(5002)1) T 3(— 1 15 + 3 (?02_02)6)H(17 1,01(0&0)'!17) + <— % — TR Qg — (E;OHS{)O -
Tt e~ o T e~ et +2 mo_:a(go—aé)ﬂ — Tt ST~ Seag Rt

SeoE TS ST A Gl G R T oo G T @I T Gaosp T Sy T
2d 320 2d 1 320 . 320d
ot ~ 5T 3 T ey s T 3(w—2)6> H(1, e1(a), e1(ao); ) + <— St T

320kag _ 640d1 ko + 640kog _ 320d1 v 320 640d1og + 640aq + 320d1k 320k + 1280d1k
(z—2)% 3 (z—2)° (z—2)° 3 (z—2)4 3(z—2)4 3 (z—2)° 3(z—2)5 3(z—2)4 (z—2)% 3 (z—2)°
1280K 1280d1x _ 1280k 320d; 320 1280d; 1280 1280d; 1280 .

1 + 3 (2—2)0 3(z—2)° + H(2 0,0 117) +

(=25 T3 (@28 (@28 "3 @27 32 3 (z—2)6  3(z—2)6
(_ 160d; kag + 160kag _ 320d1 Kkag + 320k 160d1 o + 160cg  _ 320d1cvg 320 + 160d1 &
3(z—2)* (z—2)* 3(x—2)° (z=2)°  3(x-2)* © 3(@-2)* 3 (2-2)° ' 3(x-2)° = 3(z—2)*

160K + 640d1x = 640k + 640d1x 640k + 160d; 160 + 640d1 640 + 640d,
(z—2)* " 3 (z—2)5 (z—2)° 3 (z—2)6 (z—2)6 " 3 (z—2)*  3(z—2)* " 3(z—2)° 3 (z—2)5 ' 3(z—2)%

640) ) H(2,0,¢1(a0); ) + (320d1mx0 _ 320kag | 640dikag _ 640kag 4 320d; ag 320a04 4 640d10g

3(@—2)8 3 @-2)8 (@27 "3 @27  (@-2)° ' 3 @27 327 " 3 (2-2)
640aq _ 320d1k + 320k 1280d1k + 1280k _ 1280dik + 1280k 320d; + 320 __1280d; +
3(z—2)5  3(z-2)1 (z=2) 3 (z—2)° ' (2-2% 3 (-2)% ' (2-2)% 3 (z-2)* ' 3(z-2)1 3 (z-2)°

d d d d
3(3_88)5 - 31(25821)6 + (1280) H(2,0,c2(); )+ 1?,?%_12’32‘0 - %20_'20)‘2 + 33?90_12’3%0 %20“0)‘0 + 1:,)6((;_5‘;20 -
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16000 | 320d1ao 32000 160dik 160k 640dik | 640k 640dik | 640k 160dy
3@—2)1T T 3 (z2—2)° 3(:(:—2)5 3@—2)T T @-2)T 3 (2—2)% ' (@—2)° 3 (2-2)° | (@-2)°% 3 (a—2)°
160  640d; 640d; 640 . 160d1 kg 160 kag _ 320d1kaqg
Tyt Bty + 5oy — e + g ) H(2.1,0:2) + ((— Yl + {fuep — Sodigo o
320 ran _ 160diap | 160a0  320diaq . 82000 | 160dik 160k | 640dik G40k | GA0dik G40k |
(=25 3(x-2)1 T3 (@-2)T 3(2-2P° "3 (2-2° "3@@-2)T (2-2)T " 3(@&-2)° (¢-2)° 3(50—22)6 (z-2)°
160d; 160 640 d1_ _ 640 640d1 640 . 320 apdy 320d7
-2 ~ 397 T 395 ~ 3a-27 T 3 =27 ~ 3a-z7 ) H (2 Lalaw) )+ ( 3@—2)" T 327
640c d3 4 1280d3 +3 1280d3 | 640a0rdy _ 640k dy | 1280aord) 2560 rdy  2560rd) | 640 andy _ 640dy
3(xz—2)°> ' 3(z— 2)5 3 (z— 2)6 3(xz—2)1 ~ 3(z—2)% 3(z—2)° 3(z—2)5 3(z—2)% ' 3(@—-2)1 3(z—2)*
1280cnd; _ 2560d; _ _2560d1 _320@0Ii+ 320K 6400k | 1280k + 1280k 320 + 320 640a0 +
3 (@-2° 3(@-2° 3(@-2°% (@-2)7 " (z— )4 (@-2p% " (@-2)° ! (z=2)% 3 (@=2)7 ' 3(-2)T 3 (z-2)°
320000 d? 3202 64000 d? 1280d 1280d
1280 + 3(1280 H(2 9 O'a;) o [e73} 1 1 640a0kdy +

3(z—2)5 z—2)8 3(96—2)4 3 (z— 2)4 + 3(z— 2) 3 (z—2)5 = 3(z—2)6 3 (z—2)%
640rds 128000k di | 2560kdy | 2560k di _ 640cgdy | 640ds _ 1280and: +3 2560d; 4 2560d1 | 32000%
3(z—2)4 3(z—2)° 3(x—2)° ' 3(z—2)6 3(x—2)* ' 3 (z—2)% 3(z—2)°> ' 3 (z—2)° ' 3(z—2)% (z—2)%
320 640 1280 1280 320 320 640 1280 1280 .
25+ TR~ B S e e gy sty ) (2.2, ex(a0)0)+
(160d1ﬁa0 _ 160k + 320d1kag 320Kk + 160diag 160 + 320d1ag 320 160d1k

3 @—22%  (@-2)' T 3 @25 (2-2)° ' 3 @-2)%  3@-27T " 3 (2—2)° 3-2)7 3(:(;—2)4

160 640d 640 640d 640 160d 160 640d 640d
N o e il e e Loy e Bl o R 3 e il
640 . 1
m) H(2, (), c1(ao); ) + <(x—1)4 - (:(:—1)5 +3 (x31)4 - 3(xa—()1)5 - (xf1)4 - (xfl)s T 3-1)7

80 160 80 160
W) H(Cl(Oéo%Cl(ao)ycl(ao);l’H(( B R e L o By
17 101 80

3(968_02)4 - 3(5’302)5 —3 (?;202) )H(C2(ao) c1(ao), c1(ao); z) + H(0,0; 96)(— S Tt w oy
R N T
S W T W U T T T T
92%;6_05(;5 o 6(1m7ixi))5 + 32(2;;?22)4010 + 64?;_12)25010 + 323(231211_22)210 + 64? In 2)010 + 14 ao 4 17z 17:(: + 1011§:n — 3 ?5?52) +
43k + 80k 8k 160k K __64dik 3584k 155& _ 256di1k 8576k
2z—-1) " 3 (z—2)2 3(z—-1)2 3 (z—2)3 6(z—1)3 3 (z—2)2 9(z—2)* 18 (z—1)* 3(z—2)5> 9 (z—2)°
101r __ 256dis _ 2816k 3. 64 ., 43 ., 80 8 160 1 G
18(z—1)° 3 (2—2)° 9(z—2)0 9@—2) " 6(z—1) " 9(@—2)%2 9 (z—1)2  9@-2)3 18(x—1)3 3 (z—2)°
2048 23 256dy 6272 17 _256d; 4352 _ 320kIn2 _ 1280kIn2 _ 1280kIn2
9(z—2)t  6(z—1)* 3 (z—2)° 9(z—2)° 6(z—1)° 3 (z—2)6 9(z—2)8 (z—2)% (z—2)° (z—2)8
3201n2 12801n2 12801n 2 . 32000 In2d?  320In2 d? | 6400gIn2d? 1280 In2d?
55T 3 (e—9p — ses T 1) TH(2,2) ( 3@—2)"  ~ 3@—2)F =25 3E=2)

1280In2d3  640aqgkIn2d; 4 640 kln2d; _ 1280agrin2 dy | 2560kIn2d; | 2560kIn2d; _ 640ag In2dy |
3 (z—2)0 3(z—2)4 3(z—2)4 3(z—2)° 3 (z—2)° 3(z—2)0 3(z—2)4
640In2d;  1280aqIn2d; +25601n2 dy +25601n2d1 4 (32 aods 32043 | 64000 dj di  1280d7  1280d3
3 (z—2)% 3(z—2)5 3(z—2)° 3(z—2)0 3@—2)1  3(z— 2)4 3@—2)5  3(x—2)° 3 (2—2)°
640agnd) | 640k dy _ 1280agndy 4 2560 rdy | 2560kd) _ 640 agdy | 640dy _ 1280aqd) +3 2560d, 2560dy |
3(z—2)% " 3@—2%  3(z-2)° | 3@x—2) ' 3(x—2)% 3@-2)2 ' 3@@-2)7% 3 (2—2)° ' 3(x—2)% ' 3 (2—2)°
32000k _ 320k 640agk _ 1280k _ 1280k | _320ag _ _ 320 64000 1280 1280 )
G2 D7 T @2 D7 @20 327 327 1527 a2y a-op ) H(0ic0)+

3200k In2 ~ 320kx1n2 + 640cgrIn2 1280k In2  1280xIn2 + 320 apIn2 ~ 320In2 640 In2  12801n2

(z—2)4 (z—2)% (w—2)5 (w 2)° (z—2)8 3(z—2)4 3(z—2)4 3(z—2)° 3(z—2)°
12801n 2 ) 64 d] 64d3 128a0d;  256d3 256d;  128agkd; | 128k di _ 256aqkd;
Sa—zo ) TH(2,0 $)<3 =27 32T T3 =25 " 3@=2F 3 @=2°  3(z=27 T 3@=2)T  3(s-2p T
512 wdy | 512xdi | 896 aody _ 896 | 1792a0dy _ 3584ds 3584d1 | 320c0kIn2dy 320 kln2dy |

4 6

3(z—2)°> " 3(z—2) 9(z—2)% 9(z—2) 9 (z—2)° 9(x—2)° 9 (z—2) 3(z—2)% 3(z—2)%
640apkIn2 di  1280kIn2d;  1280k1In2d; + 320ap In2d;  320In2d; + 640 apIln2d;  1280In2d;  12801In2d;
3(z—2)° 3 (z—2)° 3(z—2)6 3(z—2)4 3(z—2)4 3(z—2)° 3 (z—2)° 3(z—2)0
7049k + 704K 1408ag Kk + 2816k + 2816k 1088aqg + 1088 2176 ag + 4352 + 4352
9 (z—2)4 9(z—2) 9 (2—2)° 9(z—2)5 9 (z—2)8 9(z—2)% 9(z—2)%  9(z—2)5 9(z—2)° 9 (z—2)6
3209k In 2 + 320k In2  640cgkIn2 + 1280k In 2 + 1280k In2  320aqIn2 + 320ln2 ~ 640ag1n2 + 12801In 2 +
(z—2)4 (z—2)4 (z—2)5 (z—2)5 (z—2)8 3(z—2)% 3(z—2)% 3(xz—2)° 3(xz—2)°
12801In 2 . 320d1k1In20ag 320k In2ayg 640d1n1n20¢0 640kIn2ag | 320d11n2 ag  320In2 g
3(@—2)0 ) +H(0,2;2) ( 3(@—2)1 @=27 T 3 (a=2)° @27 T 327 321 T
640d; In2ag  640In2aq + (320d1mx0 320Kk o + 640d1 kg 640K o + 320d1ag _ _ 320cq + 640d1 ag
30-2)° 3 @-2 T \3@-2* (@2 T 3@-2°  (@-2° ' 3@-2)* 3 (227 | 3a—2)
640c0 __ 320dis | 320k 1280dis | 1280k 1280dirk | 1280k _ 320di | 320 1280 di y 1280
3 (z—2)° 3(z—2)1 " (z—2)* 3(z—2)°> ' (z-2)° 3(xz—2)¢ ' (z—2)¢ 3(@—2)* " 3(z—2)* 3(z—2)> ' 3(z—2)"
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3 (z—2) 3(z—2)0 3(z—2)4 (@z—2)F " 3(x—2)° (z—2)° 3(z—2)0 (z—2)8

1280d16 + 1280 >H(0 ao)_320d1n In2 +320H1n2 1280 dixk1In2 + 1280xkIn2 ~ 1280di1k1n2 + 1280 kIn2

3 (z—2)4 3(z—2)4 3 (z—2)5 3(z—2)° 3 (m 2)6 3(z—2)6 216

1.2 955z 31d1/4 ag 205 1255zkag _ 392d1k g 1136ka0
BT T+ 55+ 216d1x"€a0+ e Koo+ 2(x-2) | 27@-2) T 72(@—1)

3613k + 392 dikag 1136/@040 181d1 kg 280k g 251ldi1kag 1751 kag + 256d1/€0{0 407r2/£a0

320d1 1In2 320In2 ~ 1280d; In2 + 1280In2 _ 1280d; In2 + 12801n2> + H(O l‘) 31 diog _ 205d1zag +
27

1129d; kag

+

+

+

72(z—1) 27(z—2)2 27 (z—2)2 ~ 108(z—1)2 " 27(z—1)2 " 216(z—1)3  216(x—1)3 " 3 (x—2)% ~ 3(z—2)%
3328k ag | 43dikag 7% koo  32kag 80 m2kag 4+ Bl2kaq_ _ 205dikaq 2k aq 4 _1255kag
9(zx—2)4 216(x—1)F ~ 3(@—1)% ~ 27(xz—1)% 3(x—2)5 9 (x—2)°  216(xz—1)5 " 3(@—1)° T 216(z—1)°
27_‘_ 2/436! _ 1511kag  392d1 g + 592a¢ + 1129d1a0 2099 + 392d1ag 59200  18ldioyg + 1550
3 0 216 27 (x—2) " 27(z—2) " 72 (z—1)  8(z—1) ' 27 (@—2)2  27(x—2)Z 108 (z—1)2 ' 27(x—1)2
251ldiag  _ 907ag + 512dy g 9536&0 + 43diog 2o __115ag  512d1ag 6784
216 (z—1)3  216(z—1)3 T 9 (z—2)F ~ 27(xz—2)% " 216 (z—1)F ~ 18(x—1)* ~ 54 (x—1)F  9(@—2)° 27 (z—2)°
205d10g_ | m2ag 4 _955a0 __ _ 160k In?2 ap _ 320s1n%20ap 160 In>20p _ 320In%2a¢ _ 64dikIn2ag
216(z—1)®> ' 18 (z—1)> ' 216(z—1)° (z—2)% (z—2)° 3(z—2)4 3 (z—2)° 3(z—2)4
704 kIn20g _ 128d1kIn2 ag  1408kIn2cag ~ 64 diln2ag  1088In2cg _ 128d1In2ap — 2176In2 ap m2ag
9(z—2)4 3(z—2)° 9(z—2)° 3(z—2)4 9 (z—2)4 3(z—2)° 9(x—2)° 9
1415a0 3 dy 205dix  wiz 955 x 3d1li 205d1 zk 1_2 1255k 346d1 K 952k 947d1 k
316 T +56 T@® 2 T +756 3T R T TR T 3—2) T e T T2a—1)
26215 | 3921k 1136k 23dm 492 T8ddik 2272k _T3dik 4 247k
72 (x—1) " 27(x—2)2 ~ 27 (z—2)2 27(z—1)2 " 27 (a—1)2  27(@—2)3 ' 27 (z—2)3  216(z—1)3 ' 216 (z—1)3
256d1 K 4073k 43328k 36Tdik 2K 4127k 512dik 16072k 4+ 2048k _205d;k
3(w—2)T "3 (x—2) " 9(z—2)% ~ 216 (z—1)* " 3(@—1)F T 108 (z—1)F 3(x—2)° ' 3(x—2)° ' 3(z—2)° 216(z—1)°
2k 4+ 12556 _ 16072k 1024k 37k __ _ 346d; 4488 | 047d) _ _ 443 _392d
3(x—1)5 " 216(x—1)> 3(:(; 2) 9(x—2)8 8 27 (z—2) " 27(z—2) " T2(@—1) 24 (z—1) " 27(z—2)?
592 23 T84dy 1184 73y 83 _ _512dy_ 9536
27(z—2)2 ~ 27(z—1)2 27(90 N2~ 27 @—2)% " 27(x—2)3 ~ 216 (z—1)3 ' 216(xz—1)3 9 (z—2)% " 27(z—2)%
367dy 72 725 512 dy 25856 205d; 72 955 1024dy
36 (@—17 T B@=17 T 108(a— 7 9a—2)] + (w27 ~ 206(a-1° T B@—=1p | 26(a—=1)7 T 9 (a—2)°

13568 160k 1n? 2 640k 1n%2 | 640k In®2 160In®2 | 640In 22 | 640In®2 | 64d; kIn2 704k 1n2
Ta—28 T (a2 T =25 T @=2% T 3@=27 T 3@=2p T 3@-2° T 3@=2F T3 @21
256d1k In 2 + 2816k In2 + 256d1n1n2 + 2816k 1n2 + 64d1 In 2 10881n2 + 256d1 In 2 + 43521n 2 + 256d7 In 2

3(z—2)5 9(z—2)5 3 (z—2)8 9(zx—2)6 3(z—2)4 9(z— 2)4 3(x—2)5 9(z— 2) 3(z—2)6
4352In2 55 64dapIn2 d? | 64In2d? 128ag In2d? | 256In2d? | 256In2d? 400072 kdr
9 (w—2) ) +H(2 .Z')( —

— 1
3@—2f T 3@t 325 T3 @=2p T 3@—2)p 9a—2)"
40m%kdy 80a07r rdy 1607? kdy + 160m%kd;  40agm2dy + 40m%dy 80agm3dy + g 16072 dy + 16072 dy
9 (z—2)4 9(z—2)5 9(z—2)5 9 (z—2)8 9(z—2)4 9 (z—2)% 9(z—2)5 9 (z—2)5 9(z—2)6
160agkIn_22d; + 160k 1n?2d;  320apkIn®2d;y 4 640 k1n% 2dy + 640k1n%2 di _ 160agIn®2d; 4 160 In? 2d;

3(z— 2) 3 (z—2)% 3(z—2)5 3(z—2)5 3(z—2)6 3(z—2)4 3(z—2)4
320 In? 2d; + 6401n22d; + 6401n22 d; + 128a0n1n2d1 128k In2 dy + 256 kIn2d; 512& In2d;  512kIn2d;
3 (z—2)° 3(z—2)° 3(z—2)0 3 (z—2)4 3(z—2)4 (m 2)5 3 (z—2)° 3(z—2)8
896apIn 2dy + 8961In2d; 1792 agIn2d; + 3584 In2d; + 35841n2d; + 400072 K 4072k + 80ag 7r2n 16072k

9(z—2)* 9(z— 2) 9(x—2)° 9 (z—2)° 9(@-2)% " 3@-2)T  3(-2)T " 3@@-2)° 3 (2-2)°
160m%k | ( 64ao d} Iy 64d? 128a0d} +5 256d3 4 256d3 4 128agrdy 128k di | 256agnd) _ 512 rdy
3(z—2)6 3(x—2)2 " 3(z— 2) T3 (x—2)5 " 3(z— ) 3 (z— 2)6 3(z—2)4  3(z—2)* " 3(z—2)% 3(z—2)°
512kd1 896 adi + 896d;  1792aqd; 3584d; 3584d; + 704a0k 704k + 1408capk 2816k
3(z—2)  9(x—-2)F " 9(z-2)2 9 (z—2)° " 9(z—2)> " 9 (z—2)6 " 9(z—2)2 9 (z-2)T " 9(xz—2)5 9 (z—2)5
2816k 1088« 1088 21760 4352 4352 . 320d; Koy 320Kk « 640d; ko
5(2—2)5 T 0 (@=27 ~ 8@=2)T T 9 (5=25 ~ S(@=2)F _ 9(x—2)6>H(0 ap)+ ( 3=t~ (2=2)1 T 3(m=2p

640% ao | 320d1aq _ _320aq +640d1a0_ 640ag _ _ 320dik 4 3205 _ 1280dir 4 1280k __ 1280dir | 1280r
(z—2)> ' 3(z—2)* 3 (z—2)* ' 3(z—2)®> 3 (z—2)° 3(x—2)% ' (z—2)* 3(z—2)° (w—2)5 3(z—2)8 ' (z—2)8
320d; 320 1280 d; 1280 1280d; 1280 ) 3200 dj  320d7 | 640c0d}
-0 T 3597 ~ 32 T 3w—97 — 3 o-2) T 325 ) H (0,05 0) ( =2 3@=2)7 T3 (m=2)
1280d7  1280d;  320ankdy + 320k di _ 640c0kdy + 1280 wdy + 1280kd; 320 apdi + 320d; 640a0d
32-2° 3 (@-2° 3@-27T "3@-27 3@-2° " 3@-27° "3@-2° 3@-2)T "3@-2T 3 (@-2)°
1280d; 1280d; . 400972 40x? 80ap7m? 16072 160x2 160agk In? 2
3(@—2)5 3(:2—2)6) H(0,1;00) + 55257 — 5o T 902 — 9 (0=3F ~ 920 T = (rea)
160k1n22 | 320a0 ~In’2  640k1n®2 640k In? 2 4 16009 In 22 160In%2 | 320ap1n 22  640In®>2  6401n°2
(z—2)% (z—2)° (z—2)° (z—2)8 3(z—2)2 ~ 3(z—2)% 3(z—2)° 3(x—2)5  3(z—2)6
T04agrln2 704 sln2  1408agkIn2 _ 2816kIn2 _ 2816r In2 | 1088agIn2 _ 1088 In2 , 2176aqln2 _ 4352 In2

9(z—2)2 = 9(z—2)% 9 (x—2)5 ~ 9(x—2)°  9(z—2)8 9(z—2)2  9(z—2)% 9(x—2)5  9(xz—2)5

_|_
_|_

+

+

+

435212 ) | 25 w3z 42420 253n 2rk 1127%k + 30172k + 1407%k o 147 2k o

9(x—2)6 216(k+1) " 8I(k+1) " 216(k+1) 27(x—2) (k+1) ' 72(z—1)(k +1) ' 27(x—2)2(k+1) 27(xz—1)2(k+1)
280m% K . T2k _ 8dim?k 664w %2k 37972k _ 32di7?k

27 (z—2)3(k+1) 216(z—1)3(k +1) 3(z—2)4(k+1) 9(z—2)4(k+1) 216 (z—1)%(k+1) 3(z—2)5(k +1)
51272k 2537 %k _ 32dim?k 41672k + Tk 1672 + 4372

3(x—2)°(k+1) 216(z—1)°(k+1) 3 (z—2)%(k+1) 9(z—2)%(k +1) ' 12(k+1) 27 (z—2)(k+1) ' 72(z—1)(k+1)
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20 72 . 272 . 4072 . w2 . 8dym? . 37672 .
27(z—2)%(k+1) 27(z—1)%2(k +1) 27(z—2)3 (k+1) 216 (z—1)3(k+1) 9(z—2)4(k +1) 27(z—2)4(k+1)
2372 32d; 72 102472 1772 32d; 72 54472

72 (z—DA(k+1)  9(@—2)%(k +1) 27(@—2)3(k+1) 72 (z—1)3(k+1) 9@x—2)8(k +1) 27(z—2)8(x+1) +
o xG TeAG Tr(3 4o TRG (3 + G _ 1120k In®*2
12 (k+1) wk+1 3 (k+1) " 3(x—1*(k+1) ' 3(z—1)°(k+1) ' 3(x—1)* (k+1) ' 3(z—-1)5(k+1) 9(z—2)4(k+1)
4480k1n®2  4480kIn®2  160In®2  640In*2  640In32  32d1kIn?2 416 kIn?2
9 (z—2)5(k+1) 9(x—2)%(k +1) 9(z—2)*(k+1) 9(@—2)°(k+1) 9(z—2)%(k +1) (z—2)*(k+1) 3(z—2)*(k+1)
128d1k1n 22 1664x In? 2 128d; 1102 2 1664+ In? 2 32 dpIn%2 544 1n% 2 128d; 1n? 2
(@—2)3(k+1) 3(@—2)% (k1) (@—2)%(k +1) 3(x—2)5(k+1) 3@@—2)4(k+l) 9 (z—2)%(s+1) 3(x—2)5(k +1)
21761022  128d;Iln 22 2176In?2 256d1xIn2 _  80n2kIn2 _  1856xIn2
9(z—2)°(k+1) 3(z—2)8(k+1) 9(z—2)6 (k+1) 9(z—2)4(k +1) 3(x—2)4(k +1) 27(z—2)4(k+1)
1024 dixkln2 _ 3207%k In2 _ _ 7424k1n2 _ _1024dikIn2 _ _320m%kIn2 _ _ 7424kIln2
9(z—2)°(k+1) 3(z—2)5(k+1) 27 (z—2)5(k+1) 9(z—2)8 (k+1) 3(z—2)8(k +1) 27(z—2)%(k+1)
256 djln2 33921n2 __1024d1ln2 _ _ 13568ln2  _ _1024diln 2 _ _ 13568In2 }
9(z—2)4(k+1) 27(z—2)* (k+1) 9(z—2)5(k +1) 27(z—2)%(k+1)  9(z—2)8(k+1) 27(z—2)%(k +1)

D.4 The A integral for k= —1 and k=0

The ¢ expansion for this integral reads

I(x,e;00,3 + di€;0,2,0,94) = 2 A(e, 233 + d1€;0,2)

_ 1 o-n 1 o

20 +€ )+a( )+Ea( Dy e? a(o )(’)(63),

(0,-1) al ad a? 5a2 7ol
ay’ = e _3 T e T WE 01)2 + 24( 1y — 3o T o ~ 3o T

13a 23 a 25 1 25 2 3
12(:(;—01)4 — Tt (12 + 4(x 1)~ 6 (x—1)2 6(x 1)3 + 4(x 1)4 +13 (xz—1)5 >H(0’ ap)+ (‘ 1_2 B 4 (x— 1) +
s +6(231)3 i — ) HO0)+ (g — 1) H(0: 00) H(l;x)—ir( T+ %+

13 O‘o

: : 3 2 2
ag g dag 3a OCO

=1 3@=07 3 2 (a-1) +(;p 02~ 217 T3 ap+ 20— To? T o~ G _4O‘0+4( 0~
6(x£1)2 6 (xl 1)3 +4(x 1)4+12(:c E +%g> H(Cl(a(])a )+2H(0707$)+<ﬁ_1> H(Ovcl(QO);x)—i_
1 ) 1 ) H(ca(ao),c1(0)5w) ? w2
(1- 2) HOL0:2) + (G — 1) H(Ler(ag) o) — Hatokafeon) _ ooa? o,
(0,-1) _ 7dia}  Tdiod 703 7o) 109d1 o 13d103 50 29d; o
ay -T2 2(x— 1)2 + 72(z— 1) T2 T T 144 T44(x—1)  144(z—1) + 144(x— 1)
47032 67d1a2 85a2 12702 305d 19d 2 dy 13
T o VRl v Ty N B ' e N v e e 18($ e T e TGz T 18(90 s~
8 an  217d1ag 14900 101a0+( +__ o 4 503 7ad _13a%+ 2 a0
9(:v 1) 72(z—1)% " 36 (z—1)% ( )2 6  12(x—1) " 12 (z— 1) 2(z-1% 12 ' 3(z—1)
2 13 23 205d 15d 5d 5d 13
3(x 1)2 +3( ao) 6(z a34 + ao ) - T8 (x 11) +4(m—1) + 18(:(:—11)2 36 (x 1)2 + 18(z— - )3 36(x—1)3
15 d 205d 155 ) 15d 5d 5d 15d
S@-1)T T (;p_1)4 73 @y T 9(:E 1) + 36) H(0; a0) + (8(:{:—11) ~ -T2 18(m “1s T gotyE T
205d 205d 1 13 3 2 65 155 .
a1 T T2 T =1 T 36 (1_1)2 T BEoTF et T3 oTF  aE—1r T« - W) H(0;2) +
(dmg o d1a3 _ 13 dm% _ dm% + 5dla(2) _ 7d1a(2) + 23d1ag + 2 diag  _diag + 2diog
6 6(z—1)2 12 12(z—1) 12 (z—1)2 12(z—1)3 3(z—1) 3(z—1)2 3 (z—1)3
13d 35d 7d d d 13 d ) dig di o of af
S~ 1o 12(x 11) T e T BEa1E T 6(w—11)4>H(1’ ap) + (‘ 8 T8e-1) S T8 T
13d; of  diod 2 dio 1703 29 o 23d1a3 | 3diad 19a2 2d1a3 4702
8 @0 6( T oE=T? T 36E=DZ 86 12 TI@=1) 8@ 3 @=1? T 2E=0z T

— 066 —



dlo‘g 1l 2 590‘0 25d1 ag diag 2d1 ag 239 di ag 2d1 ag
2@ se—p Tt ~ 2o 1>+2<w 1>+ - S+ Gyt
3 ao 202

3(z— 1) o 6(gc )2 (x-1)3 (
21 73 205 d 4 o 8a a2 9
o-1F — 12— 72t (2@ T ity ( eaEta t et et e 68— 2%+

20 2 « 3 3 2 2 .
oty ~ i+ o 1>4+8a0 P 1>+3( 77 + 3 ForEy —6(x51) —35) H(0; ao)+(—

dyad drad 8 d 2d 2d 3dia?  2d 2d 2d
e 3(5?) —0 dlao T — G+ e + S — e 4 2 10C)O -
2d 2d 25d 3d 3d 25 d 15

GoF Tt~ 6 T e T3 (m—1)2 + 3(m %~ 2(90 0T T @1 )H(l a0) — 5= + 1 ( Tyt

5dy 7 5dy 13 15dy

Bz-17 3612 18 @ 1° 36@-10° 8@ DT @ 1) 722(25di)5 3 (:v 1)5 + 13565) H(er(ao); )+
(‘ - 2(13—1) +3 (m—1)2 + 3(;1)3 - 2(;pi1)4 - 6(m2—51)5 )H(O, 0; a0)+ (F"" -1 3 (ml 02~ 3(;1)3 +
s+ s ) H0,0:0)+ ( — 2y + iy + ey — iy 6(2m5 Dy — BBV H(0, 15 00) +
H(1;2) <_ 3(7r d1)5 T <M T @ il1)2 + 3(:3?1)3 ) (ji1)4 + 6(156?)5 + 4(:2 G (;)_1)2 + G(mil)?’
4(x51)4 T 1 (?(;5 N ﬁ)H((); ag) + (2 - ﬁ) H(0,0; ) + <2d1 %)H(O, 1;a0) +

2 2

T s o 203 8a
STy +F>+<%_2d1> (0§040)H(071§33)+< T T + “ 3=z T 3

3a3 2 af 2 a 2a 2c 2 o 2 .
e R s A ey Gl dhl s A s vl o 1> 80‘0+<2 W)H(Q%H

(2 dl %)H(l;ao) + 4( ) ~ % (:(:1—1)2 - 6(95—1)3 + I(z— )4 + 12 (?f D + %)H(Oacl(QO);Jj) +

2 d 2d 25d
( =1t (x 2~ 3G-17 T 2 (:c 1) ~ o T I T eI s )3 + 1o~ T t
4d . . 2d 2d d
)H(l 05)+ (s —2 dh — s — 1) H(0;a0) H (1, 1) + (24 — 2 & s + 57y — i+
26d, (2 —f> H(0; 00) + (2d1 2d, ,)H(l;a0)+

5 5 5
oo~ s T eEsE — Tt

6(z—1)° (z—1)° (z—1)°
3q 3 ad 303 ol 9 a? 302 302
ey — ) A0 oot (—4@ I A A R A
3a 3a H(O;a0) | 2d1H(1;00) 9 1 1
90f— 2% + 2% — oSt oot + 120 + 2 i vy (m 0t o T 217 —

. (w9_1)4_4(x2_51)5—%5> H(c1(ao), e1(ao); ) —4H (0,0, 0; 5’3)+<2d1 (;p 1) >H(0’1’0 )+ (( 2—di)5_
2d1) H(0,1, e1(a0); @) + (3~ 5tys ) H (0, e (a), 61(ao);w)+(ﬁ—2> H(1,0,0:2) + (¢ 2—di)5 -

W 1) H(l 0 Cl(a(]) )+< (4d1)5 +2 d1+( )5 +1)H(1,1,0 ZL') <ﬁ 2d1 (:E 1)

. 2d . 2 H(Cl(ao)v(]’Cl(aO) )
1>H(171761(a0)ax)+ <_ (x_ll) (z— 1)5 +3) H(l Cl(a0)7 (Oé(]),l’) - (z—1)5 +
3 H(ci(ao),c1(ao),c1(ao)iz) — x2 + 2 + 2 w257 3¢ 5¢ 2572
(z—1)° 8 (z—1) 36(m—1)2 36(z—1)3 8(z—1)4 2(z—1)5  (z— 1 3T T2
(0,-1) _ 203 37dy o 37d? of 37d o 72 o 370 w2 ag 37ad
ay = —gpdiad + Tt + 432(m )2~ 36@@—12 =12 T 15201 + — I3 T
715d3ad 52 diaj I 115d3a2 1 diaf 7%} 11903  107d3a} I 14d1a0 I 5m2a3
864 27 864(x—1) ' 216 (z—1)  144(z—1) 864 (z—1)  864(x— 1)2 27 (z—1)2 T 144(z—1)2
341a? n 493d%a3 305d; a? 7rlal n 72703 13n2%ad i 949af 3515 diag n 8965d1 00
864 (m 1)2 864(x— 1) T 216 (z—1)3  Tdd(a— 1)3 864 (x— 1) 144 864 432 432
265d3 o + 263d1 ag + m2ag + 6500  _ dico  113djan m2ag + 11500 + 113d3 o +
108 (z—1) 108(m 1) " 18 (z—1) " 108(z—1) 108 (z—1)2  216(z—1)2 36 (z— 1)2 216(z— 1)2 108 (:(: 1)3
41d; g + m2ag 2179 2911[1%010 _ 7523d1ap  _13m%ag + 2369a0 + 237r ao _ 697 +
108(z—1) " 18 (z—1)3 108(m—1) 432 (z—1DT — 432@—1)T ~ T2 (z—1)7 216(m 1)7 5
7diod | Tdy o 7o 7 ao 109d1a0 13d; 0 5a3 29d1 a2 47a0 67d1a2
(‘ 3% T 36(x—1)2  36(z—1)2 + + +7 (z—1) + 72(x—1) 72 (z—1)2 + 72(x—1)2 + 72(x—1)3
8503 1270  305d; o 19d1a0 4 L2 ag _13ag _ _diag 4 l6ag +5 217d1a0 _
72(z—1)3 72 36 9(z—1) ( ) 9(z—1)2  18@E—-1)2 9 (z—1)3 " 9(z—1)3 6 (z—1)7
1490 _|_101a0 _|_2035 d?  5615d; + 63d3 209d; w2 2 19 d3 4 34Td 72 -
18(z—1)4 432 432 16(z— 1) T 48(x—1) 8(x—1) z—1 Bd(z— 1)2 216(xz—1)%2 ' 36 (m—l)2
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19 1942 173 dy 2 205 63d3 197dy 2 163
M6@=1)2 ~ 5A@=1% T 216(z=1)° T 36(z=1)° ~ 216 (=1 T T6@=177 ~ 16 (z=117 ~ 8(a= 0! + - oE +

2035 d3 8705d, 2572 3965 257r 235 ) 7d1°‘0 Tdag
32@=1p  132@-17 72 (217 | 26(a—1p H(0; 00) + ( — ggdiag + + a1y

7di o} +109d2a0 127d1a0 4 13 d2a 4 5diad 29d§ ol 47d103 4 67d§ ad 85d1a0 _305d3 ag 4
36 (z—1)2 726=1) " 2(-D) 2@—1)2 " 72(a—1)2 ' 72(z— 1) 72(x—1)3 36
101diag _ 19d}ag 44 d1a0 n 2dfa0  13diag o +3 16d100 | 217d3 g 149d1ag 4 515d7

9 9@—1) " 9z—1) " 9@—1)2 ~ 18 @—1)2  9@—1)3 " 9 (a—1)3 | 36(z—1* 18 (z—1)3 72
695d1 139d3 374, 4} 19d, 5942 434, 217d3 149d; .

+7 o 9~ T~ e T ) a1 72 (1P~ 3oa-1r T @17 ) H (o) +

a3 a3 a? 5a2 702 13 ol 4 2 4 13 23 205 d
(3(95—01)2 3 5 "=z T 6(90—01)3 + . 3(ma01) 3012 ~ 30 ao)s LTy R s t+

15d 1 5d; 7 15d 205d 130
4(x—11) T 2(@-1) 9 (z—1)? + 18(z—1)2 9( )3 + 13 ( 1)3 + 4(x 1) (z— )4 + 3 ( 1) T 9(z—1)°
155 15d 5d, 5d, 15d 205 d 205d 7
18 > H (0,0; aO) (_ 4(x—11) +3 (z— ) 9(x 1)3 4(x—i)4 - 36(90—11)5 - t+ 2(90 1) 18 (z—1)2
22 130 155 . diad d1a 13d1a2 dio?
18(:(: 7 + &= 1) BERC I e i =+ 4 ) H(0,0;2) + (_ 5 T3 ozt Sy i
5d1 of 7diad  23diog  Adiog I 2d1a0 _ Ady ag | 13diag , 205 a 155d1 i 15d2 di
6(x— 1)2 6(96 1)3 3 3(z—1) " 3(z—1)2 3(z—1)3 ' 3(z— )4 36 A(z— 1) 2 (:c 1)
5d3 5 d? 13d 15d2 6d 205d2 130 d . 24
5= T 18(90 1y 9(90 15+ 18@—17 T 1 ( 07~ =) T 36=1)5 9(m—1)15>H(0’ 15 a0)+ <3 ?x T+

n2d 5d 5d 25d 25d 5 5
5+ <2(m—11) 3(90 1)2 T 3a-1p7 2 ( 7 a1y 6 T 2(1_1) 312 T3a—107F 32 (m—1)4 +

4 d2 2
ﬁ—%)H(o.ao) <4 - >H(0 0; )+ <4d%—w)H(o,1;040)_73(5_1)5) HO,1:2)+
2d1 ap 4d1 o 13d1 a0

dla diad 13d1a dia? 5d; o? 7d1 a2 23d 4d
( . +3 3 (z 0)2 + o 6(90—01) o 6(m—1)02 6(90—1(;3 o §a0 B 3(z1af) + 3(z—1)2  3(z—1)3 T 3(x—1)7
35d 7d 13 d . 4 d? d2 4d? d3 205d2
—1+6(w—11) _6(:(:—11)2 "’6(:(;—11)3 _3(:(;—11)4>H(1’07 0‘0)"'(:(:——:1[ (x— 1)2 +3 (z—1)3  4(z—1)2 +35 (x— 1)
9O7dy _ | _157dy 137y 4 19d1_ 272dy  835d1 _ 205dy 97 4119 179
24(z—1) ' 36(z—1)2  36(z—1)3 S(x 1)4 3 (z—1)°> 72(z—-1)° 72 12 (z—1) ' 36(z—1)2  36(z—1)3
97 2 155 155 ) 172 .3 diag 13d2 ag diag
12 (a—D7 6(:(;7r 05 36-17 o+ )H(l 0;z) + (‘ 3dy op + 312 T +se=D —
5d? a2 7d2 o2 23d2 a9  4d?ap 2d o 4d2 o 13d200 , 35d3 7d? d2 d?
§ 1P T6@o1® — 3 3(m1—1) T3 o7 3 7 T3t 6 Tee-1 6 (xl 07t 5a=1°

13d2

dicg | d a 13d1 o} d o 4dy of
73@_{)4) H(1,1;0)+H(O, Cl(ao);gj)<_ 1o _|_4(; af)_4(:? 1)—|—a0-|- 1 op 1a0 —1—3(96 1)—1— 1o

9(z—1)?

Tag 16 a2  23d 3d 14 o? 4d d 13 2
ST = 2(;:1{)) =D 3 1032 T3 (:v et (in%s ~ Sy T6 o+ P —
25 4d 22 2.d 22 4d 25 205 d af 4 4a
N O 1la>g el g o 1600 — 250 4 (2 —af - 3 4
4 « 16« 6 4 a? 4 4 4 4 3
Tt et — G e~ 1208 SR ? 1 T e HGO‘O_WJFW*
1 3 25 25 . diod | 16d1 of  4diod | 4diod 2
3@-13 2@-DF 615 F) H(0; a0) + (—dmzo =0 3@_1‘;2 —12 diag+

6d105(2) 4d105(2) 2 dla 4d1 o 4d1 ag 4di o 4d1 aQ 25d1 3d1 dy di
=1 @0 Tt 16— T e T et T 6 3= T3 @2 T 3E-1)

3d 25 d . . 4d . 4d
— G(x_lgs)ml ao) + (—(x_l)s —4) H(0,0;00) + ((x_;y, - 4d1) H(0,1500) + (( _;)5 -

4d 2 . 15d 13
7 15d 205 d 2 155 d1a
36 (a—1)3 (e— 1)4 + 4(x 0%~ 22— 11)’ - 6(x7r % 736 (w15 T % +_> +H(Cl(a0) x) ( o g
d2ad d a 2 4 od m2ad  ad 43 d2ad | 193di0d d ol 8di m2ad 2303
16 (1:(:0 B 1)+24(x )RR T ) B W TSt T s Tt oy 9(x1—f) 6 @=1) T 361

4d3ad 127d1 o ol 95% 2r2 o 10703 i 95d2a0 163 dio}  3diod n 47d1 o n
27 (x— )2 216(z—1)%2 ' 18 (z—1)2  216(z—1)2 9 216 48 8(z—1) ' 16 (z—1)
7r2a(2) 4701(2) 4 d%ag 125d1a(2) w2 ao 40101(2) d%ao 115d1010 7r20c2 350%

4(w 1) - 16(m 1) + 9(z—1)2  48(x—1)2 6( 1)2 + 144(z—1)2 = 2 (z—1)3 + 48(z— 1)3 +13 (z— 1) T 16(z—1)3

w2 ao + 305 C‘f() 205d%a0 + 125d1 ag + dlao _ B3diag 2ag + 479 4 d2 190 + Tdiog 2ag

144 36 4(z—1) 6 (@—1) 6(z—1) " 4(@=-1) 9@-12 " (z—1)2 " 6 (z— 1)
389a0 + d? a0 49diog  mag 4+ _3dag 4d3 ag 4+ A09d; ag mag  47ag +27r ag 187 ao +
36(z—1)2 " (@—1)3 " 6(z—1)3 6 (@—1)3 " 3(@—1)3 " (@-1)T " 24(@—-1)2 " 6 (z—1)7 3(z—1)2
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2035d% 5615d; + <d1 aO dloc a4 aé 13d1a8 + di ag 5018 4d1a 17a 29a

4327 432 4 4z 1)+4(x ) 4 z—1 ~ 3(x—1) 9 (a— )2+18( )2+ 18 *+

23d; a3 3diad 4 1903 4 4diod 4703 dia? 1 1lad 593 25d1a0 +d1 ao_gao _ Adiag |
6  2(—1) "4 (@1 "3@-1)2 12 (z—1)2 (2—1)3 "4 (z—1)3 12 z—1 3(w 1)2
23 ap + 2diog 8 ag  Adiowg 21lag + 7301() + 205d1 + 15d; 1 5d +
3(x-1)2 ' (z—-1)3 (z—-1)3 (z—1)* ' 2 (z—1)% 4 (z—1) 2(z-1) 9(w 12 ' 18 (w 1)2
5d; 13 5d 6 205d; 130 155 . d3ad  diad  d} of
9@-07 T Be-17 T -1 1! T %6 -7  9@-1F 18 ) H(0; o) + ( 1 T a1 T
diad 13d2 o} 4 29d1a0 + d2 ao _ bdi of  4diad 4 17dy of | 23diaf  59d1 of  3diod i 19d1 02 4
4(z—1) 3(z—1) 9(z— )2 18(z— 1)2 6 12 2(xz—1) " 4 (z—1)
4d3ad 47d1a0 d I 11d1ag _ 25d3ap +73dlao _|_d @0 9djag __Adiao 4 23diag , 243 a0
3(xz-1)2 12 (z—1)2 (w 1)3 4 (w 1)3 3 z—1 3 (z—1)2 3(w 12 " (z—1)3
8dian 4d @ 21dy ag 205 d 155d1 + 15d d1 _ 5 7dy 5 d 13dy +

-1~ @=DT T 2@-n1 T 36 -1 (-1 9e-T¢ T B2 5G-1F T B@-1F
15d2 6d 205d2 130 d . a 4

=17 ~ o1 T 36@=1)° 9(:v—1)15>H(1’ ap)+ < I T T o T 3o T s =t T e
203 2, 4 4 4 4 3 2 2 3 25

aop P20+ 22— af)? o G (110) —16a0+ 753 — 55y 3o T et Taea T

z—1

d 16d 4d 4d 6dio? | 4dia? 2 dio?
23—5) H(0707 040) (dlao ICVO ;CMO_’_ xlollo 3(z 1a)2 +12 dlao ml_oio"i_(x_l?)oz = 1S 16d1a0+

4diag _ 4d1 g + 4diag  4Ady a(i 253d1 + jdl o 2d; 3(95 1)3 + ( 3d1)4 + 25 dls)H(O, 1;@0) +

x—1 (z— 1) (z—1)3  (z-1) -1 3 (z—1)2 3(z—1)
d 16d10d | 4diad 4di o 6dia2 | 4d 2d
(dlao lao lao + 145 104 . +12d1ag_ 1&g 4 1 ao 10‘0 16d1a0+ 4d1 a9 4diawg

z—1 3 (x—1) z—1 " (@=1)2  (@—1)° -1~ (@—-1)?
Gt~ (et %dl 20— e — e+ G + st ) (L 0500) + (dlao =
16d§a8 1 465_?0 _ 3z(1d agQ I 12d1a0 Gwdltivo I (zid%ll)o ?;zl 1)2 16d1a0 I 4d? ao _ ?dl o 4 (4d a)o
?ﬁsg + % + EL—% 3 (idi) 3(5d1)3 + (xgdiyl + (25 d) )H(l 15 ag) + 166(?;0(1 iy 428(22_% - 8(;i1) -
Ll B 541(?(; d1)2 + 21221ﬁ11)2 + 35 (x2—1)2 B 216(?(:9 1)2 54(13d21)3 + 21167(2—Cli)3 + 36(:(:1)3 © 216 2(05 1)3 +
Eﬁ?)ﬁl)4 - 161?95@11)4 T 8(z 21)4 + 24(:(: 1)4 + 43?3?; Cf) 435327((;5di)’ T2 2(§cﬂ21)5 + 2163226—51)5 o 2% +37 235 > +
(_ 3?;2%)5 + 32(7;;2fl1l)s +h ( 7 (j d12)2 +3 (idzn (;pd21)4 + (isdn + 2&2) (8d1 nz T 3(;?1)3 -

3d 25d 25d 1 1 7 11 2 2 . 8d
@17 T3l 6 T " 3E=1? T eE=1F Tt 12(mi1)5 - IS) H(0; o)+ ( @iy T
2
4dy+ 2 )5+2> H(0,0; a0)+(—%+4d2 %Hdl)f[(o,1;a0)—ﬁ—”—2)ﬂ(1,1;x)+

(_ 4 d? d? 4d? d2 205d7 97dy 157d; 137 dy  19dy 835d;

=1 T o2 T 9 et T AEaT T 36 o1 T H@=1) ~ 36(—1)% T 36(=1)F ~ 8@—117 T m(a=1p T
205d 4d, | 24 4d 25 d; 5 5 5 5 25
ot ( o1 T Go1)? ~ 31 T (= ) T3a-15  3@-D T 3@-12 3 @-17 2@-1F  6@-1p

25 ) 4d? 2d? 4 d? d? 25d? 5d 5d 5d 5d
F) H(0; 040)+< o A s y A i B s i R ey B ey e i o e

6&5%5 + 2 d1>H(1;ao) + <W - 4) H(0,0;a9) + <($ 1) 4d1> H(0,1;000) + ((mﬁt_db5 _
2

. 4di . 97 179 97 -
4d1) H(1,0 0‘0)+ (W _4‘1%) H(1,1;a0) + 12(z—1) 36(m 1)2 T % @17  e-1f  6@-15

155 155 . 3diaf  3diog 3af 3o} 13di o | 3diof  5af
36 (a—1)° T 36) H(1, c1(ag); ) "’( 8 SE-n T S(x Sy 5 T2@=1)  3@-1)
2 diod 5% 4 31 ao 4 23d1a0 9d1 03 n 16902 n 2di 03 13laf  3diad 4 8503 2030}
3(e—1)2 T 4(x—1)2 T I (z—1) T 2@-1) " @12 2a@-1)2 2 (@—1)73 ' 24(x—1)3 24
25 dlao 3diag 77a0 2 dlao 679 3diog  _34ag 6diag 163aq 265040 205d1
+3 2e—1) 1)~ (#-1)? + 60— 1)2+(x ? 3(90 P @i T @d 12 T +<

3 3 603 2 o 9 6 6 6 6
Ty + 5+ 32 - i —sad - 4 g a(i = Gty 1808+ 2 — i + g —
1 1 . 3 diat  3diad 6d1 a3
240[0"1’ 2 (Z‘—l) - (:E—l)2 - (:E—l)g + 2 (w 1)4 + (m_1)5 +_> H(O, Oé())+ < 5 0 2( O) 8d1 0+ O
2d1a0 9d1 a% 6d1a(2) 3d1 a

6d 6d 6d 6d 25d; | 9d
G H18d10f — 30+ g — o — 24diao + 5 — Lt G — et T S Gy —
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d 9d 25d . 4 H(0,0;a0) 4diH(0,1;a0)  4dy H(1,0;a0) 4d2H(1,1;00)
o G 7o 1 >4+ o 1) )H (1:00) 2 I N R o I =+
45 d 7 5d 45 d 25 205d T

Sa=1) ~ 2@-1) 6(:(:—1)2 + 7 (:(:—1)2 ~w-1F T 12( )3 + (:c Ta — 4(90 07+ 51 -1 T -1
5

)3
7 . .
ﬁ_%}) H(c1(ao), Cl(ao) 33)“‘(%“‘%_3 (w2_1) 3(a— 1)3“‘( )4“‘ ( ) >H(07070a o)+
25 25 3d 2d 2d
( ?_—4‘3@ 0z T3 (m 7~ - 1) 3(x_1)5)H(000$) < 11_3(1211) ~3a-1F T
3d1)4 + 5B+ B0 H(0,0, 1;ao) + (G —4) H(0:a0)H(0,0, i) + (= % +af+ 4&01 -

( 3(z—1)
— 5 = oyt + 1203 + 400 _ oo 4 oo, 100 160+
3 (z—1)2 3 z—1 T (z—1)2 (x 1)3 0 1 (z—1)2 T (=13  (a— 1) 0 2(w )

o~ e T e t s + %) H(0,0,c1(a); ) + (% -3 (id_ll) - 3(90 s + (x—1)4 +

3(25—%1)5 + 25d1>H(0 1,0;a0) + ( 2(5:cill) + 3(5?1)2 - 3(5?1)2 + 2(2%1)4 - 6(?55?) + B — ﬁzl) +

3(%1)2 — e T Dl ey +2_5) H(0,1,0;2)+ (3%1_ 3(ji11) (2 “ 3+ (x 1)4 + (25d s+

BEYH(©,1,1; 00)+ ity —4 d - 25 2d1+($ 55 ) H (0 0) H(0,1,150)+ (522 3(5d1 ot
i

oty 2<5d1 i+ et — B+ (4 - Gty ) H(O00)+ (4 - 2

3ad 3« 6a3 2a3
3(9031)2 +3 (:v 1) - 2(9051)4 + 6(90 1) _26?5) H(0,1,¢1(a0);2) + (_2(1‘ O1) . To_x——OfH 0)2 +8aj +

9 ao Gao

6a 6o 6y . 2d1
T—1 (:E 1)2 +( ) 180(0 a0 +( O) _( 0)3 +(:E 1)4 +24a0+<(w 1) 6) H(O, Oé())"‘ (—((E—l)5 —
6d1) (1;(10)—4 (5 ) +6(:v )2 + (mll) 37 (xg 01~ 12@25 DE _?_g> H(0, e1(a), e1(ao); z)+ (%_

3(z—1 5) H(1a0) + 5507 —

2 d 4d 25 di .

R e 11) oyt 3 1>5+2<x VR Ve oy >4+6<w =) H(1,0,0:)+
4d? . 2 d; 2d d

<—(m_1)5 - (m 1) —2 dl + (@—1)% 1) 2)H(070‘0)H(1 07 1a33) + < 1 (w 1)2 + 3(x 1)3 -3 (mil)‘l +

25d 44 . 4 d7 . 1 1
et (o o +2) HO00) + (- i + 1>5+2d1) (170‘0)‘24 RV
7 11 25 25 ) 4dy dy
6(z—1° 1 (a—1F  12@@—1)p T) H(1,0,¢1(a0); ) + <_ r_ll * (93—11)2 - 3 (- )3 G
25d3 94d 8d 7d 3d 25d 25d
a1 2D T 3E-DF  3G-17 T el 3G 1>5 +56 (

D 2(;1)2 - 6(90—1)3 +1 (m—1)4 +

25 25 i 1242 .
12(1,2_1)5 + 2?) H(1,1,0;z) + i ((x 1)5 4d2 (—) 4dy + @1y ) + 1>H(O ap) H(1,1,1;2) +
4d 2d7 4 d? dy 25d3 9d; 8d 7d 3d 25d 25 d
(w—ll G- 17 T 318 ~ @0t T 315 T 5 D sy Rl oyl o ey

. 2 2d . 1
(= Gy + 4+ 2y +2) HO00) + (= gl + 488 + s + 20 H (1 00) — 55

1 7 11 25 2 . 6d 3d 2d
T @12 T 6@-17  A@—17F 12 (a—1p _ T>H(1’ 1, ei(ag); ) + <_ ey ey Al 2 1)3 +

3d 25d 4d 2 . 443 2d )
i — = s+ ((x b + oy — 6)H(0, ao) + ((x_ﬁs + 2 — §d1>H(1 a0) — 1 (x o+
« 4 a3
6(x1—31)2 - 6( )3 +1 (x 1) 12(9525 05 + %) H(1,c1(ao), c1(ao); ) + (m—o —ag - =1t ( )2 +
ad o? o? @ « « el @
1630 +i_f T +( N7 —1203— dog 4 Moo, ag i dog +16ao+4f(° )0) +4d1(mH(11)’ o) _
7 od Tad

34 3@ 7 +3 (m e 31) - 3(m251) —%) H(C1(a0),0,61(a0);x)+< 4@ o R et s

Tad 28 B 2102 Ta? 7 o? 7 7 7 6H(0,o¢ )
SE=DZ 3 2= T @=1)z ( 0)3+21O‘0Jr ooy el oy e (x “hr —28 a0 — = —

6d1(;i(11);5a0) + 4(x2£1) - 6(9011)2 — 3 ( 1)3 + ( )4 + 13 (175 1)5 + %)H(Cl(a0)7Cl(a0)7cl(a0)§w) +
8 H(0,0,0,0:2) + (s —4) H(0,0,0,c1(a0);@) + (4= e ) H(0,0,1,0:0) + (s —

1) H(0,0,1, 1 (ap); ) — HHOalogpertonka) 4 (A g )F(0,1,0,0:0) + (— 2 —2 di +
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4 d2
ke JH (01,0, cl(ag);x)+<—ﬁ+4d%+%+2dl—ﬁ )H(o,1,1,0 2)+ (ot —4d3 -
Elhs = 2+ s JH 0.1, 11 (o)) + (= 2 +6d = s ) H(0,1,e1(a0), ex(ao)i @) +
4 H(0,¢1(g),0,c1(ap); ) + <(w s 7) H(0, c1 (), c1(a0),cl(a0)- x) + (4 _
k) H(1,0,0,0;2) + (ﬁ— 2)H(1,0,0,c1(c0);2) + (— s + 24 +2 i — 2 +
2) H(1,0,1,0;2) + (s — 25 — 201 + 2 — 2) H(L,0, 1 ex(ao)i) + (— 2% d11)5+(w o+
1) (1,0, 1 (a0), 1 (a); )+((8;) —4d - 2 —2) H(1,1,0, o-x)+((j A — s —2d; +
12d
T +1> H(1,1,0,c1(ag); ( 5+ 4d3 + (20 +ddy — s — 1) H(1,1,1,0;2) +
% —4d} — Ay —ddy + i + 1) H(1,1,1,¢1 (ap); ) + (— s — s+ 6dy +
e H L) H(L Lea(oo). eafoo):a) + (4= 245 ) H(Len (o). 0.ea(o0):2) + (e + e —
7) H(l C1(Oéo),C ( ),Cl( ) ) 4 H(c1(ao),0,0,¢1(ap);x) + 6 H(ci1(ap),0,c1(a0),c1(a0);z) n

(z—1)5 (x—1)8
oot oot - Hololofplgloiotoll o) (- iy s o2 2
16?jd%1)4 o 4350?:?d%1) o 20535;1 + 4§?§d11) o 2136%; di) o 21%(79?6[11)3 + 161?”1 1)% + 43%7(25[1;) + 5641352d1 + 8(90 1) +
=TT (7;2 e +216(;9 212 (7;2 N +216(29(c)51)3 5@ 21) 24(;631)4 51 2(?(;” E 216?85651) + (xﬁci) +
10 G+ %55 257r 235) +H(1; ) (‘ 3?xd11) *+3 ?;pillnz I dl)S 1 (icilm - 33%2%5 (6C3 5+ ( ;di +
(mﬁ) o g(i di)S + 4(:vd21) 362?5d2)5 + 249(ch—11) B 361(59’07611)2 + 3%?; Cil) o 8(19d1)4 + 7;(?;5%)5 + 20752d1 +
12(37—1) 36 (x 1)2 +36(;791) 12(:?31)4 6 (;ril)5 +36(; 51) +%2_ 155) H(0; a0)+ 4d1 +( 2dl)
3 (id—ll)3+( e _3(i5di)5 — o T 3ET T 3T T T seTs o ) H(0,0;00)+ (_%JF
o e T e~ Ty A~ T ey~ s+ 2 dl)H (0,1;00)+

(ﬁ )H(OOOaO) ((4d1) 4d1>H(001a0) (( ) 4d1>H(010-a0)+<%—

2 . 72 2 T2 11 72 2572 257r
4d1)H(O= La0) + 57 (:v 0 T =17~ Fo0= I + 24(x ik T T e 2k (x T T TG > +

5dim? w2 5d, 72 + 1372 5dy 72 + 4+ _5d1 w2 7r2 __ 23x% +
16(z—1)  2(z—1) 108(xz—1)2 " 216(z—1)2  108(z—1)3 216(x )3 T 16 (z—DF  24(z— 1) 180 (z—1)5

205d; w2 15572 21¢3 + 7¢s + 7¢s 21¢3 175¢3 175 {3 17x% + 205dy % 6572
432(z—1)5 = 216 (z—1)5  4(z—1) ' 6 (z—1)2 " 6(xz—1)3 4 (z—1)T~ 12(z—1)5 12 144 432 54 °

D.5 The A integral for k= -1 and x =1

The € expansion for this integral reads

I(x,e;00,3 +d1e;1,2,0,94) = ¢ A(e, ;3 + dyg;1,2)

1 _ 1
o 1)+E(1 )+a(() )+€a( )—i-&?a(l )+O(53)=

(D.5)

_52 5
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(1,-1) af al ol 503 7a3 13 O‘O ag

Ay’ = ez T 12 T Mol e 1)2 + 24(m ‘s ~ 3o T e T 3 aTE T
Ty — e + (%+4(;p3_1) T s Tt i (?cS E >H(05 ap)+ (‘%_ﬁJF
6(;1)2 + 6(x£1)3 1 (:(:3 0T~ 12(935 1)’) H(0;2)+ (ﬁ - 1)H(0; ap) H(1;2)+ (— (a—é) + a—é +
xa—_81_ %_@_2 ?; 1)+(x 21) PIES 21)3+3 s el iy o ey Bl e 1—4ag+ 50y —
ST~ 6 TP T e T T )5+f§) H(ci (o) 2)+5H(0,052)+ (ﬁ—1> H (0, c1(a0); )+
(1 — ﬁ) H(1,0;2) + <ﬁ — 1) H(,c1(a);z) — H(cl(?;)) %(ao) 2) _ 6(;121)5 + g—;,

(1,-1) _ 7diod 7di o} 7 o} 7af  109dy o2 13diod ol 29d; 0 1102

1 72 T2(z—1)2 +36(x 12~ 36 144 = 144(z—1) 36 (z—1) + 144(z—1)2 18 (z—1)2
1z1647(cglclaf)3 36 4(1% 1)3 + 31% + 305d1a0 + ig% Of; o 362(5;05)1) ) ?éi”‘bz + 36?9%&01)2 + 18d( = n3 36?5301)3 o
e+ ey — 775 P2 (st 53 o+ 6(5681)2 - G(Zigl)f’ = % + 30ty — gy +
3& af) o 3(13&0)4 + 23&0 o 20?2d1 o 8(15d1) + S(x 1) + 1 ?ﬁim o 18(m7—1)2 + 18(gcd )3 18 (5’ 1)3
8(;5d1)4 + 8(x 91) 73?:?—%1) + 72(935 1)5 + %)H(O’ ap) + (8(15i11) o 18(2[1—11)2 18 Er)d 1)3 + 8(15d1)4 +
722?5d1) + 205d1 8(905—1) + 13 (x—1)2 + 18(;31)3 B 8(:(:4—91)4 +3 (iﬂzl)’ B 72(?(;351)’ B %2 o %) H(0; )+
(dlao _ dl_ao _ 13diod dloﬁ% I 5d1i§ __Tdiad 4 23d1a0 4 2diag _ _diag + 3 2diog

6 Ba—1)2 2 2@-1) T 12 @12  12@-1)3 3-1) ~ 3—1F T 3 (- )3

fsl(?;d—l?)o4 - % - 127(acd—11) + 12(9?11) 12(;: 1)3 + 6(19? dl) >H(1' ap) + <_ dlé?% + 862:5) ( ) + ;o
13d118 o 2[(2a81) + 2(?81) + 92(;_1%32 - 36?91?01)2 - 553(? - 23?12&0 + 3?;%1) 2zf(5gca—g1) ~3 2(? Cy10)2 + (27%)2 +
) ?;11:81) 24?301)3 + 35% + 800 2?;04%) + 6?30601) + :),Q(C;llc1 ?)O - e(imf) - (C;lpl ?)3 + 3(2xoa1)3 + ?gl_f;g -
121(23af) - 4150 -2 dl + (:c 41 ap— j;aol + ( )2 + 16% 3z 6% - (4 a)2 + (x 1) — 1205 — 2% +
(x4ff) (x 1)3+(x 57 +16a0— 2= 1+3(x 3 (x ¥ @ 31) _3(90251) _%) H(0; 0‘0)+<_d12aé+
2?;;201) +° d§a0 —Mhei 3?;[16;) —6 dyog+ 3;[1_010 (2;11 f;o + (x 1)3 +8diap— 2490 + (2d1a)02 - (id—l?)% +
?zdlf)fo B e 2(id11) +3 (f_1)2 T3m 11) - 2(§d11)4 - 6(25_%1)5>H(1 ap) — (15d1) +3 ( 0T 18(5xd—11)2 -

5d 15d 205d 935 515 . 25
18( 1)2 + 18 (z— - )3 18(531)3 T 8(x— i)4 + (m T 72(z— i)5 + 72 (x—1)5 +57 > H(Cl(ao)a 33)+ (‘?_
2 3 25 2% , 3 2 2 3
=1 +3 (m—1)2 t 317 T e 3 @1 )H(O 0; a0) + < 3t 1 T3 -7 3@ T @t
. 3d d 3d 95 d,  25d . .
3 (551) )H(O 0 5’3)+<_2( 1y t3 (m11)2+3(:v ST 11) =15 61>H(0’170‘0)+H(1ﬂ$) (‘

z—1

w2d 2d 2d 25d1 5 5 5 25

3 11)5+< =1 (m—11)2+3(:v—11)3_2( 7 T 6z )5+4( NG (m—1)2+6(x % " d@—17 T 12 (a—15
. 2d

B)H(©; a0)+(4—(x_41)5) H(0,05 00)+ <2d1 —( 1y )H(O,Lao)—l—( s )+<(x fr—2di-

2a0

o 3 2
(m—1)5+2>H(0'O‘0)H(071;$)+< 2 (a— )+ + —m— T__l—i_(x 1)z W—HSO‘%""
=90 @ & ) d .
2 0_(2 0)2—1—(20) _(2 ' 8a0—|—<4 ( 4)5>H(0,a0)+<2d1_(x2i) >H(1a0)+4(3 5 -

z—1 r—1 r—1

, 2.d 2d
6(901—1)2_6(:0 1)3+4(:c 7+ 12 (x—1)5+ﬁ>H(0’Cl(o‘0)ﬂ$)+< 1+( 2 " 3% 1)3+2(:c 1) -

25d 5 5 25 25 .
T 1P AT T Dil =R = L o 1)’+_)H(1’0’$)+<W’ R

d . 25 . 5ad
@2——;)5>H(1’ ap) + 1 (5—1) - 6(9051)2 + 6(:21)3 T (:(:5—1)4 + 12(x—1)5 - ﬁ) H(1,e1(a0); z) + <4(:v——01) -

- 72 —



5 a a3 150% 5a

BT 5a0+3(;p 172 +2 ao+2(x—1) = 1)2+2(x 1) 5 — 1508~ 5a0+(;p 12 (Sféf)SJr(xs_afyl +20 ap+
45(_01?3)"‘%(;{(11)50) _4(15 )+6(x 1)2 3 (:c 1)3 4(x1—51)4 T 12 (1:?51)5 _12_5>H(Cl(040)701(a0);$)—
%H(o,o,o;xw(z—ﬁ) H(0,0,¢1(a0); )+ (— 245+2 di+ 25 —2) H (0, 1,032)+ (25—
2dy— @ 1) +2) H(O,l,cl(ao);x)+<5—ﬁ> H(O,cl(ao),cl(ao);x)—i—(m—él) H(1,0,0;x)+
(%—ﬁ—l) H(1,0,c1(00); @) + ( — iy +2 dy + 2 +1) B (1 1,032) + ( iy —2 d -

— 1>H(1 1,1 (a): )+<—A1,___1)5+5) H(L 1 (00). o2 () ) — 2 (e1(20) 0 (0o)a) |

1 (z—1)° (= (z—1)°
5 H(ci(ao),c1(ao),c1(ao)iz) — x2 + 2 + w2 w257 3¢ 63 — 2572
(z—1)° 8 (z—1) 36(z—1)2 36(z—1)3 8(z—1)4 72(z—1)5 = (z— 1 37 72
(1,-1) _ 37d1a3 37d? of 37d1o 72 o 37c w2 ag 37ad
a,” ) = —hdia 08 | Be@—1)? 18-  72@-12 T05(a— 1)2 + ~ +
715d3 of  1625d103 + 115d§a0 _ 35died  wed 100} 107d2 0 4 409d1a0 i 5mla,
864 432 864 (z—1)  432(z—1)  144(z—1) 27(z—1) 864 (x 1)2 432(z—1)2 " 144 (2— 1)
15102 I 493d30d  1181di1ad Tr2al 4 86af 1372 of n 4550%  3515d2 ao 4 17285d1ag
108(z— 1)2 864 (x— )3 432(:2—1) T 144 (2— 1)3 27(z— 1) 144 108 432 432
265d3 g | 1205d1ag | _m?ag | 13ap diag  187diag 4 19lag 113d3ag I
108 (z—1) 216(90 1) 718 (z—1) 54(x—1) 108 (z—1)2 = 216(x—1)2 36( )2 108(z—1)2 " 108 (:(: 1)3
Udiag w20 317ap + 2911d300  14479d100 __ 1372aq 4 22070y +237r ag _ 5213a9 4 (_
216(z—1)3 " 18 (z—1)3 54(;p 1)3 432 (x—1)* ~ 432(z—1)* ~ 72 (a—1)% " Ba(z—1)% 108
7d1a0 7 dio 7o 7 ad 109d1a0 13d1a? ol 29d; o2 22 o 67d1 o 41ad
T 18E=1)2 ~ 9= )2+ + + 35 o) T 9GoT) 361 TG T R T T
620{0 _ 305d1ag _ 38d1 ag 259 4d105() __23ag  _2diayg 55aq0 217d1ag 569 77505()
9 8 9z—1) Jr9(95—1)+9 @12 9@-12 9 (@-1P T9a-1P T18 (@-1)F a-F T 18 T
2035 d?  9685d, I 63d7  407dy 7> 37 19 d 80y w101
432 432 16(:v—1) 48(x—1) 8(xz—1) 8(=z—1) b5d(z— 1)2 27(z— )2 36 (z—1)2  108(x—1)2
1942 73 dy 2 365 63d2 1171d; 2035 d3

239
SIa—17 T 5i(z=1)® T 6@=1)F ~ 108 (=T T BE=17 ~ B (@17 ~ 517 T s@-17F T 0= 1)

15865d; 25m2 13505 25w 2 | 5525 . 7 52 7d1ao Tdied 7 diod
1B2@—1P 72 (@—1% T 261 72 T 216>H(0’a0)+< asdi of + t 3617 T WE-12

109d3a2  31ldy o2 |, 13d2a2 dia? 29d2a2 11d; o 67d3a2 41d1a0 305d2000 | 775d1aq
[ + 72(w 1) + 18(x— 1) 72(x— 1)2 +3 (z—1)2 + 72(x— 1) T I8 (z—1)3° T 36 + 3 —
19 d2ap | 25dian 230 23diag d2 o | S5dico_ | 217d300  569dian , D15 di  665d; I
9(z—1) 8(z—1) " 9 (:v 1)2 18(90 2 9 (:v 3 T 18(x—1)% " 36 (z—1)F = 36(z—1)4 72 36
139d2 13 dq d2 59d2 7d; 217d? 569d; ) 40
72(z—1)  9(z—1) 72(z—1)2 +3 (m 1) T 2(e— 1)3 T 9 (z—1)3  36(z— 1)4 +36(93—1)4 H(l 0‘0)+ 3(z—1)2
4a} 2af 1003 1403 26% 16 8ag  _ 16ag 5200 92 20 205d1
3 T30 317 T3@=0F T ~ 3e-1) + T~ DR + 311 + +
dy 5 10, 14 10d1 4 151 4 - 205d; 935 .
2(z—1) 2 (z—1) 9(xz—1)2 9z—1)2 9 (z—1)3 (m 1)3 2z—1)% 2 ( )4 18(m—1)5 18 (z—1)®
515 15d; 10d; 10dy  _ 15d; _ _ 205d; 205d1 14
>H(O 0; ao) ( e—D T 9@—12 T 8@=17 ~ 2 @@—DF _ 18(z-1) +3 (x 1) ~ 9@-1)2

82 935 472 | 515 2d; o 2d ad 13d1 « dya?
oo t T ot~ e T B e I )H(O 0;2)+ ( T T30 T3 O+3(;—%)_

5d1a0 + 7dlao _ 46di1ag 8 diaxg + ddiag _8diow + 26d1 ag 205d1 o 515 d1 + 15d2 __bd1
3 @—1)2 T 3@=1)° 3 3@-1) T 3a—1)? T F @—1p  3a-1)1 =1 ~ 3a—1)

5 d2 7d 5d2 13d 1542 49 d 205d? 935d . 72d
5= T 8E=12 ~ 9 @=1P T 8@=17 T I@=1)7 ~ Tz=177 T 36@=1)° 36 (w—11)5>H(0’ L5 )+ <(:v—11)5 +
w2 d 5d 5d 5d 5d 25d 25d 5 5 5

31+<2(m—11>‘3( vk s v s v o o ) R 1>2+3<x 7% 2t

76(95251)5—%>H(05040)+<—( b +8 di + oy 8)1{(00@0) <_( )5+4d2+(4d1)

4dy) H(O, 15 00)— 52055~ 5 VH(0, L)+ (24284 20100, 4 18 Qab g og Fhog y Tdied

46d 8d 4d 8d 26d 35d 7d d 26d
1 e e T e T e T S T oD — ST T a3 (:(:—11)4)H(1’0; ao)+
4 &2 a2 4d3 d3 20543 193d 2654 25 d 107d 4n2d
(:c—l (z— 1)2 +3 (z—1)3 = 4(x— 1)4 + 35 (x— 1) 24(90—11) + 36(x—i)2 B 4(x—11)3 + 24(x—i)4 +3 (:(;—11)5 o

- 73 —



8(155%1)5 B 20752d1 8 (1531) + 36(2938—91)2 o 36(2938—91)3 +3 (?—31)4 o 6(21—”12)5 o 72(?;0—51)5 -~ %8 H(1,0;2)+
(= 3t o + g + 290 2 — e + i — 2 — o + e — g+
31?510{(;4 + 356d1 + G(Zdzl) 5 (j% Nz T 6(;@1) - 3&351%4) H(L, L a0)+H(0, c1(ao); ) (‘ leaé + 4d(ir: ai)) -
2(141) +% Lt =5 S dl% T3 e 1T 9%1 (f) 18?;)&(3)1)2 - 61158 23d1% + 23?;a1) 4:(2?81) - 34(dla nz
12?:1(301)”(? - 12>3+131 a°+25d1a° T aO*?ﬁ“ﬁ Ny _(Qxdl?fﬁ(lmo)”?gl—f;g_
oy — 1696% - 250+ (ﬂ 20§ 1%+ 2 %)2 + 58 2 s 2~ 2a - Lo+

8a 3 25 25 .
12 (m 1)3+(;p P +3200— 3= 1+3(x 213 (m %~ @=1)" _3(m_1)5_?> H(07a0)+<—d10¢3+

dlao 16d1 ag 4d1a0 4d1a0 6d1a0 4d1a0 2 d1a Adiag | 4d1 ag 4d1 o
+ 1 3oty 12 diag+ 5= — ez T =t T16dico— T —pans T
4d1 o 25d1 3d1

3d 25 d . .
@11 6 221D 13 (xil)z + (:(:—11)3 ~ 5GoTY ~ Ba=1) >H(1 o)+ (@—1)5 - 16) H(0,0; a0) +
8d . 8d . . 15d
(s 8d1> H(0,1 a0)+((x =8y ) H(1,0;00)+ ( ity —4d? ) H(1, 15 00)— g2+ TLs T+

5dy _ + 2 _ 15dy 17  206di _ _ =3 4+ 305 + +
18 (z—1)2  9(=— )2 18(:(; 1) 79 (- 1) 8z—1)T ~ 8x—1)T ~ T2(z—1)°  6(z—1)5 " T2 (x 1)5
1145 dlao _dlao d a d1a4 7r2044 aé 7r2a0 aé 43 d? ao 365d1a0
+H (c1(a); )< 16 T 716 (=) T3@=1) T 2@=1) ~ I@=1) +7 "1 tToe T
d%ao _ 19died 7o n 1303 4diod n 233d103 i m2ad 169a0 n 2m? ag 19303 n
4 (z—1) 12(—1) 6 (z—1) " 6(z— ) 27 (z—1)2 " 216(z—1)2 " 18 (z—1)2  108(z—1)2 108
95d303 869 dia}  3diod I 695d; o2 i m2af  319a} I 4diod  641diod 7r2a0 +3 2602
72 144 8(xz—1) 144(z—1) " 4(z—1) 36 (z— 1) 9(z—1)2 144 (z—1)2 = 6(z—1)2 3 (z—1)2
d2a n 623d1 a2 i n2ad 67a2 7r2a0 n 27% _205d3 ao i 1945d1a0 i diao 505 diag
2(z—1)3 144 (z— 1)3 2(z—1)3 9 (z—1)3 36 4( 1) 36(z—1)
m2ag + 29909 4diag + 11d1 oo + m2ag 541a0 + diap 239d1a0 _ mlap + 2960
6(x2—1) 9 (z—1)  9(z—1)2 (z—1)2 T 6(z— 1) T 18 (z—1)2 ( 3~ 18 (x—l)34 6(x— 4)3 4(:(;—1)3
ddiao | 2237d;1ag m2ag 3835a0 27 2 ao 739a0 2035d7 9685 dy diog diog ag 4
-7 T 72—t T 6@-F  72(a— 1)4+ t 3 T Tz Teen T %
26d1ad | 2d1 o 60 8d1ad od 55% 23d1 ol 3d1a0 9502 8 diod 2703 2d; o
9 T 2T 71 9 (am 1)2+9(x 1)2Jr + T 6G-1 T 3E=1)2 " 3@=17 " @=15 T

5902 35 02 50diag |, 2dicx 86 8d1 T4o 4 dio 80a 8d1 o 113a
0 0 _ E%O_’_ 140 0 1)2+ 0)2+ 140 0 140 04+

6(z—1)3 2 z—1 = 3 (z—1) 3(z 3(z ( 13~ 3(z-1)3 (:c 12T 3(z—1)
205d1 15d; 5 10d; 14  10d; 15 dy 205d;
4lag+ T2 -0 T 2@-0  9@=12 79 1P e ° T o= )3Jr 2a=1) " 2(90 1)4+18 =17
935 515 . d%aé . dlaé . d 0‘0 dlao . 13d2 0‘0 55d1a0 d2 0‘0 3d1 0‘0 . 4d%a
B(a—1)° 18) H(0;00)+( 75 7 Ao )+2( ) + +3 z—1 9@-12
31d; o +23d1a0 35diad 3 diad i 95d; a? n 4d? o 27d1a0 _d? o 59d1a0 _25d3 ap +41d1a0 n
18 (z—1)2 1 2(x—1) 12(:(: 1) " 3@@-1)2 4@—1)2 (@—1)3 " 12(z—1)3 3

diao _ 43d) ag _ _A4diao 4 3Tdiag 2dfao _ 40diag _ Adiao | 113djaq +205d 515d1 +4 15d}
e—1 "~ 3@-1)  3@-12 T3 @12 " @17 3 (@13 @D "6 (0T 36 1 (z-1)

5d 5d3 7d 5d3 13d 15 d3 49d 205d3 935d .
Iz 11) - 9(m—11)2 T 5ot " 9E=1F T 8a-1) T a@=17 ~ I@-1)F T 36 @=1)° 36(m_i)5)H(1v ap)+ (_

4 of 16a3 1603 64a3 2402 16 o2 8a2 16 16 16 16
¢ +Hdag+ o1 — 3 (;p_(i)2 —T3 x_f + o — oty 48 + m—af) @ a(32 T T oDt
8 100 100 2d1aj 32d B
8dyod 8d 12d 8d 4d
Z‘1_(3‘110 3 10(32 +24 dlao x_ltllo (xl_SO = 1?) 32d1 Of0+ 8d1 ao (8d1a)0 + (8xd1(1:v)0 (8 d10)£0 + 50d1 +

4d
o1 3 (e-12  3@-17 T T 3@-1) o T 3@-1)?

2 12d1a3 8 dia}  4diad 8 d1a0 8diog | 8d1 oo 8diog 50d1 6 d1 _4dy
24d10 M N e e LS R A L el ts

3(z—1)2
4d 50d . 2 d2a4 16d203 | 4d? of 4d3al 6 d2a2
3(x—11)3+( )4+3(x g >H(1 0; a0)+<d R o 10 ~ 3G=1) =

2d; of 32d1 0 8dyaf 8 diaf
6d1 4dy 6d1)4_|_ 50 d15>H(0,1;a0)+<2d1C¥0— 1% 1 ()_|_ 1 0 1&g

220 4 r+12d50f — 10 +

4d3 o 2d? o2 4d?00  4d? ao 4d3 o 4d? op |, 25d? 2d? 2d? 3d?
ety — 2058 —16d700+ 50 — L 4 Aoy e B e — s+ Tt +

25 df 63d3 407 d 72 37 19 d3 80d 72 101
3(90_—1)5)H(1 L500) + 6020 — ) ~ 560~ Se=0  BiG=1? T T T % Go0? — 1081

— T4 —



1943 73 dy 2 365 63d3 1171dy 2 239 2035 d3
Sie=1)7 T 5a(a— 17 + =17 — 108 [k T et ~ I8 @17 ~ 8= T SG-1)" + =1

15865d 25 13505 25 5525 2n2d? 272d 2d 2d3 4d3
132017 72 (gc7r % T 376(a—1)5 N )+< 3= T o5 T 5 +( =1 (x P T3 a1

d3 25d3 9d, __ 8dy 7di 3ds 25d; _ 25dy 13 11
-7 T 3G-17 T 26-D  3@-17 T 3@-1F  G-17F T Ha-lF 8 A + 5 0 MG

4(902_31)4 - 12&2_51)5 - 11_725)H(0§Oéo) + <— (16 d)ls +8d1+ = )5 +4> H(0,0; ap) + (‘ =1y +4d2 +

6 d . 2 5n? 4d 4d? d2 205d3
@1 +2d1>H(0’ L a0) =3 (-1 )H(l’ 17517)4‘( +(:v 02~ 0 =1 T AE=1)T 36 @=1 T

193d 265d 25 d 107d 185d 205d 8d 4 4d 8d 2d 50 d
Ma—T) ~ Fo(e—1)2 T =17 ~ H(o— 1)44‘ ( s+ 7 1+< z=1 T o1y _3(;p S E RO e s R o 11) -

5 10 10 5 25 . 4d? 4 d2 &2
z—1 _i_ 3(xz—1)2 -3 (z—1)3 + (z—1)% - 3(m—1)5 + —) H(O Oéo) + (— o 1 + (gc 1) 3(90 1)3 + = 1)
25d 5d 5d 5d 5d 25d 25 d .
=05 =T T3@-1% "3 (=1 T2@-117 ~ 6a=1)5 T 1)H(l ap)+ <(x Iy 16) H(0,0; )+
8d ] ' s .
(@ — 8d1) HOLiao) + (4 D& ~8d) H(1,0 0‘0) + (G —4d) H(1, 15 00) + gy —

289 289 133 305 305 . 5diag 5dy o
B2 T 36 o=TF ~ S@=DF ~ 6 1)5 T oo T - W) H(1,c1(a0);2) + <—8 C - seen T

5y  bag  65di af i 5dy o 1503  10diad 1370 I 293&0 I 115d1a0 _ 15d1 of i 46902 I
z-1) 14 18 2(z— )~ 2(@-1 9@-10)2 ' 36 (a—1)2 I(z—1) " 2A(z-1)
10diad 12503  5diod 4 25303 2010 125 djag 4 5d1ao _ 203a0 _ 10d; a0 1790
3 (z—1)2 8(z—1)2 2 (z—1)3 24(z—1)3 8 6 2(z—1) 6 (z—1) 3(z—1)2 6(xz— )2
5 diao _ _Y%%a0 10d1 ao 487 2510{0 1025 di 50‘0 4 20 058 _ 20058 _ 80060 _
(=1 7 317 ~ (1)t + -7 T + +< +90) + T ~ 3=z ~ "3
30 of | 2003 1003 2 | 20ag _ _20aqg 20 ag _ _20aq  _ _ 10 _ _ 10
21 Tz o 000+ ot =17 -1’ 80 o + 72 — 5~ T e D +
15 125 125 . 5diaf  5diog 40d1a0 10dicd  10d1 o 15d1a0
o= 1)4+3(;p 7T 3 > H(O’O‘O)JF( PN ey + 2 — 3 +30diag — +
10d1 OCO 5d1060 10d1 g _ 10d1ag 10d1 ag 10dla() 125d1 15 dy 5dy 5d1
E Ve sy L = w1 L s
15d; 125d, ) _ 16H(0,0;00) _ 8d1 H(0,;a0) 8d1H(1,0,ao) _ 4d? H(1,L;00) T5dy
-1 T 6a-1) )H(l o) @17 @=1)p° @1 @=1)p +8(m—1)

91 25d; 22 25 d 28 75d 179 1025d 4045
S (o1 18@-17 T 9@-17 ~ T8-1° T 9@-17 T 8 (a— 11) ~ 8- )4+72(;p )5 + 5= 1) T a-1p5

8
%) H(c1(eo), Cl(ao)'xH(%JF%—:a T AN ST e )H(O 0 O'a°)+<_

100 12 12 100 6d Ad 6d
R R g )2Jr (:c 0%~ @=17  3@=17 )H(O 0,0;z)+ <_11_3 @-172 _3( )3+( 1)4Jr

s+ S H(0,0,1;.00) + ( — ity + 4y + 22 — 12) H(000) H(0,0,150) + (- o255 +
@Q

4, 4o 4 o 1603  6a2 4 ol 4 4 4 4
040+m—_01_m_70_x—_01+ﬁ_( )3+12a0 1_(xaf)2+( = _(:c s _160‘0+

((m_sl_)5 _8> H(0§040) + <(w 1)5 4d1) (1;(10) +3 (x D 3(m£1) 3(90 )3 +3 ( )7 + ( )5 +
%5) H(0,0,c1(ap); ) + <6d1 Tl — e T T s + 5°d1>H(0,1,0; ap) + (—

r—1
5 di 5d1 5d1 s + 5 di 25d; + 25d1 5 5 5 5 25

2(w—l)+3(x—1)2_3(x—1 2(z—1)2 ~ 6(z—1)5 T2 (z— 1)+3(x 1) _3(x—1)3+2 (z—1)% _G(x 1)5 +
2GT5) H(071,0§$)+<3L_%1_3(j§%1) 3(1 di)3+(z3d:)4+ (fd:) 22 )H(071,17C¥0)+<( E —4di—

%Hdﬁﬁﬂ)ﬂo;ao)H(0,1,1;x)+(2(id_11) 2l + gty — g Bl - B
(—%+8dl+ﬁ—8)H(o;ao)+< o )5+4d2+(4d1) 4d1> (Lieo)+ oy — s +

5 5 25 25 . 508 5af 1003 1003 40 of | 15a2
3(@—1)3 _2(m 07 T 6a-1p _F) H (0,1, ¢1(0); "E)""(m_TO_ = 13 3@ O)2+ Eia

10a a o o o
(m 1)2 + (gc 1) 300[0 10 O + (10 )O - (10 (33 + (10 I +40 0404‘ (( > (0; ao) + <—(gc—d11)5 —
10d1> (1§OZO)+4(96—1)_6 (x1_1)2_6(m—1)3 +4( )4‘|‘12 —g> 0 C1 Oé(] CI(OZO)QJJ)—F(%—

— 75—



4d 8d 2 d 50d 10 5 25 25 .
12+ 3T~ G e Sty + 51~ 3G e T @t Tt ) H(0,0.0:0)+

4d7 10 d . 2d 2d d
(m - W - 2d1 + W - >H(07O[0) H(l 07 17:17) + ( _11 (w 1)2 + 3 (x_ll)S - 2(m_11)4 +

25d 8 d 12 . 4 d3 . 13 1
a1y T <_ wo1)F T o1 +4> H(0;0) + (‘ @i T (:v 1)5 +2d1) (Lao) -1y teee +

11 23 125 175 ) 2 d; 4d3 3 25d3
§@—17 I@-DF  12a-1° _ﬁ) H(1,0,c1(ap); x)+ <_ﬂ+ EE 3 (:v Ty T (:v T~ 3=

9d 8d 7d d 95d, | 25d 13 1 125
31 T 3e-12  3@-17 T @o)T ~3a-1F T 6 TI(a=1)  6@-17 6(90 1)3 + (:c 1)4 + G- T

2
) 0.0 (g s e i (1

4d? 25d2 9d 7d 3d 25d 25 d 16d
3 (gc—ll) (:v 1)4 30 1)5 + 2(1‘ 11) - 3( )2 + 3@_11)3 o 11)4 +35 1) L+ < ( 1)5 +8dq1 +

. 6 d .
—(mi21>5+4> H{(0; )+ < Gy A + 1)5+2d1) (1 00) ~ 521y + 512 T -1 4<w231> -
. d d d d d d
[PRCE (1351%‘%)1{(1’1’61(0‘0) 2)+ (— L+ 2y — ‘6(15513”((8 i+ o~
. . 19
QO)H(O,QO)+<( )5+( ) 10d1) (1;040)_34(90 0t 6@-12 6(90 1)3+ ( )4+12(m 5 T
304 3« 6 203 9 a2 62
%) H(lacl(ao) CI(QO)' )+<2(w 01)_70_95—01‘1’( 0)2 + 8 0+ O_( 0)2“‘(90 1)3 18040

P o~ e+ e + 2400 + 8{“0 ?O) + 4d1(;p_(11)5a()) e T T e T T
2(90251) - 275> H(c1(a0), 0, c1(an); ) + (‘ 43?%1) += aé + lngi% - 3(29:1{%)2 - 763a8 - 2?331) + (;Eﬁg)z -
232 (110)3 +57af+ 290 — 25 + 255 — roigr — 7600 — 20(5_((1)3(510) - 106&13(11);5(10) + oo T
6(gc191)3 1 (:v71)4 + 12(;10751)5 + 41_725) H(c1(a), e1(a), cr(ao);z) + % H(0,0,0,0;z) + (ﬁ -

) H(0,0,0, 1 (ap): ( b 4d1 s —|—12>H(0,0,1,0;x)+< e ady 2 -
12) H(0,0,1,e1(c0);@) + ( — 10 55 ) H(0,0,e1(a0), e1(a0)i 2) + (% 8 dy — iy +

8>H(0,170 0;z) + <—%—2d1+w+2) H(0,1,0,¢1(); ) + (—( by +4di + o d)l
2dy — (x 1) 2) H(0,1,1,0;z) + (@ 17 —4d? - (;0 %15 +2d1+( )5 +2) H(0,1,1,¢1(w); ) +
(— 5 +10 i — 555~ 10) H(0,1,¢1(a0), ex(a0); )+ (6+ 235 ) H(0,e1(a0), 0,1 (o) ) +
(—19- G ) H(0,e1(a0), e1(a0), 61(a0)'$)+<16—%) H(1,0,0,050) + (25 + 295
2) H(1,0,0,c1(00);2) + ( — ooy + A8 + 21 — 25 +2) H(1,0,1,0,0) + (ks — 225 —
2d1+%f— >H(1,0,1,cl(a0);az)+<—%+m—l) H(l,O,cl(ao),cl(ao);x)—i—<%d11)5—

4.d?
8 di — 2 —4) H(L, 100-x)+(—1,—%—2d1+—f(x71) +5) H(, 1Ocl(a0)’x)+(—

(z-1)>  (z—1)°
12d? 24 18d 12d7 2 18 d
ooty 4B+ (2 ady - o - 5) H(1L,1,1,050) + (—(I) 4d3 — A2y —ddy + T +
4d2
5) H(1,1,1,¢c1(w);z) + (— L (;1 dll) +10d1 + =gy ) 1) H(1,1,¢1(ap), e1(ao); ) + (_
(4 dl) —|-( B +6> H(l 61(040) 0 cl(ao)- )4_((}00 tli)l _( ) _19) H(l cl(Oé()),Cl(ao),Cl(aO);l')_
4 H(cl(a(o)O())cl(ao) x) + 10 H(cl(ao)(O clgao) ,c1(ap);) + 6 H(cl(ao)(cl(a()))Ocl(ao) x)
r—1)° x—1)5 x—1)5
19 H(c1(ag),c1(ag),c1(an),c1(ap);x ) 63d? 1942 19 d? 63d? 2035d?
L 1((m—oi)51( bt It +H(0 x) <_ 16(:(:—11) + 54(x— 1)2 + 54(x— 1) 16(90—11)4 T432 (z 1)5 o

2035d3 407d 80 d 73d 1171d 15865d 9685d 37 52

B2 T IRE-1)  Te-1? 5 11)3 T ot T s T asz T 8(:(:—1) T80 T % s 2 +

101 572 365 w2 239 12572 13505 12¢ 1257r
T08(z—1)2 _ 36 (2=1)7 | 108(z—1)% | B (:v 07 ~ 8=t T 72 (a—1F ~ 316—17 T @i T24 G+
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5525 2d 2d 2d 2d 257%d 6¢s d 4d3 3
216 > +H(L;2) <_ 3&: 11) T35 Zrm—11)2 o 9(7;—11)3 T 12 7E:v 11) o 36(;—11)5 o (:v31)15 + (‘ =11 (@—1)2

9(?2 di)s + 4(;pd21) 362(05di)5 + 2i?3§11) - 362((;5di)2 + (2 : dl)s - 241((;7di)4 + (185d1)5 + X 8(133 T~
36 (2:(2}2)91)2 + 36(2891) 8(:231)4 6 (;ril)5 + 72(2051) + 6 %) H(0; ag) + ( 8d1 Tt ( 4d1)2 e (x—1)3 +
(:(:2di) -3 (552511)5 — 521 T 3 T TR T T s 2_5> H(0,0;00) + <_ 9%11 * % B
3(;15 di)? + (xd21) 3 (ifﬁ%l)s - 2(2[1—11) + 3(:?511)2 —3 (id T 2(90 T 6(i5di)5 +2 dl)H(O L5 a0) +

(25— 16) H(0,0,0; ) + (%—Sdl)ﬂ(o 0,13 00) + (%—Sdl)fl(o 1,0; a0)+ (%_

2 . 1372 2 11 23 125 175
4 dl)H(07 L1 a0) + 53,0 R (7; e 36(:?1)3 + 31 (xﬂ 1)4 + e ﬂ1) - (x s 13 G+ ) +

5dim?  7lm? 5dy 72 + 72 5dy 72 + 4+ _5d1 72 + 1772 617r +
16 (z—1)  48(xz—1) 108 (z—1)2 27(:(: N2~ 108 (z—1)3 27(:(: 03 T 16 (z—1)2 48(90 1T~ 180 (z—1)5
205dy 72 305m2 39Cs | 13¢s 133 _ 39C3 325¢3 325 ¢3 497 4 205dy 2 114572
432(z—1)5 432 (z—1)° 4(z—1) ' 6 (z—1)2 " 6(z—1)3 4 (z—1)T 12(z—1)5 = 12 432 432 432 -

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,—1,9p5) = x B(e,x;3 + d1g; —1,0)

_ %b(—_llp) n bé—l,o) n Ebg—m) n Eng_l’O) o) (53) 7 (E.1)
where
b = -1,
bé‘l’°’=%+%3—m+%—4§+z?a°> o+ i +3 0f — 2+

o~ Gt i~ o+ (14 i) H(0a0) + (1- i) HO2) + % -1

bg_w) = _dléxé o 8?9201) 1 ?% 1) + 3% + 13dlag + 2@06—81) o ii—gl o Q?dla(;? + 182(?; a?) o 7?;8 o
23d112a8 - j(dl%) + 1 ?;(2)1) + 3?;?16;3 1 4(Z;CE)2 - 2(d1%)3 T 13 3(1% EIRE 131% + Bhoo 26@%1) -
3(1a01) 3?d1a)2 + (m Tz + (:v 355 3 %;Za(i)s - (idl?)(i 6&%{))4 — e+ (‘ xoﬁ)l ag + 4L01 -
sy + 50— 2%+ S — 2 1205+ 429 -l 4 (4a0>3 — i + 1600 — 5y +

5 5 37 13 . 5 5 5
3(z—1)2 ~ 3 (x—1)3 + 2(z—1)% + 6(z—1)5 F) H(0; o) + (? + 2(x—1) T3 (x—1)2 + 3(z—1)3 = 2(x—1)%

diod diod 8dio3 2dy 03 2d1 of 3dio? 2d; o? da
37 H(O7f1:)+<—10— 10)+ 130+ 1&gy 1 0_6d1a(2)_ 1Q%h 1 0_ 1)3_’_

6(x—1)° 2 2 (z—1 3(z—1) z—1 (z-1)2  (z
2d1 o 2d1 o 2d1 o 2 dio 25d d 2d 2d .
BUOOH L TG YR TGt s e T T G )2 Hitaot
« 2 ad 203 8ad 3 « 2a
(R — o +2) HO 00) H(Lio) + (= iy — P+ 2% — o200, + 50 - 200 2o,
Qg 2a 2a 2c 4H(0,a ) 2d1 H(1;00) 5
a1y 6 0‘0 71 g 0+ G — ety 800 — o — TG T WD) T s

N ( L = 2) Hier(ao)o) + (—4— o ) HO0,0;00) + (s —

. ) 2 ) _2d 2
4>H(0,07:13)+< = 2d1> (0,1; a0) + <2 —f(x_l)d> H(07cl(a0)7;p)+< : 2y :r =2
2H(c1(ap),c1(ap); T
2) H(L,0:2) + (s — 5 +2) H(Lea( ag)iw) — 2llalpadlaok) oot 22y
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B0

d%ag lecO d%ag dlag 7r2a4 Ta, 4 w2 aO 7 O‘O 43d%o¢8 349d1 ag d%ag 2d1 O‘O
% 2 T16 (@1 20 2 (@ 1)+4(:c 0~ + 8 t 108 d@=D T +
mad 7 3 4 4 d2od 133d1 0 7 2ad I 191a +27r af 569% +95d2a0 85d1 o3 I 3d§ao _
6(z—1)  z— a1 27(x— 1) T 108(x— 1) T - 1)2 54(z— 1)2 8(x—1)
203diaf  w2of 4 35303  4d3aj i 31d1 o 4 n2ad 4070 i d3af  283d10d n2ad 4
72 (2—1)  Az— ) 36 (x 1) 9( )2 8 (z—1)2 " 6(z— 1) ~ 36(x— 1)2 2(z— 1) 72(x—1) T 12(2— 1)3
331ad 7 of | 1091af  205d3ao 4475 dlao 1209 dBag I 720 13 ag 4 4d2a
36(z—1)3 2 36 36 3(x—2) 4 (z—1) 9( ) 6( 1)~ 36(x—1) " 9(z—1)2
73diog m2ag + 35a d2 100 + 173d10c0 + m2ag __ 8Tbm + 4d? 100 937dicg m2ag +
18 (@—1)2  6(z—1)2 " 3 (2—1)2 (x 3 T 18 (a— )3 6(x—1)3 36 (z—1)° " (z—1)T 36 (z— 1) 6(z— 1)4
413aq 27r2a0 o 7370!0 dy O‘O dlao - 3a0 4 26d1a(3) 2d1a0 12 O‘O 8d1a0 46a0
T @17 + + 2= " a=1 3 X 9 T2 Top—1? "oz T
1540c0 23d1a0 3d1 aO 5302 8d1a? 4702 | 2d1 o} 31ad 131 al 50d1a0 2d1a0 280
+ 2T T3E-) 3= 1)2+3(x 02 T =~ 3E=1)% K E— T t3@-1nt
8d1ao _ 16a0 _4d1 g 68 +8d1 ag  98aqg +242a0 +205 di + 17d, 53 + 8 _
3(z—1)%2 (z— 1) (z—1)3 " 3(z—1)% ' (z—1* 3(z—1)* 4(z— ) 4 (z—1) " 3(z—2)2
13d; 4o A3 371 17d 193 205d1 . 4 266 _ T2
9(z—1)Z " 36 (w D2 T 9@@—1)3 ~ 36(@—1)°  4(x—1)2 " 12(z—1)2 36 (z—1)° 6( 1)5 ( 15 6

194 . 17d 13d 13d 17.d 205dy 205 d 8
T)H(Ov ap)+ (‘ -1 T 0a-17  9-1% * =17 T 3617~ 36 T z-2 Lt iy 3 @27

317 193 7n2 266 3m 2 | 266 . d3ad 3 diog 3o
36(z—1)2 36(:(: 1) TP DT -1 -1 73 5 ) H(0;2) + ( 1 + G-
3diaf  13diod I TTdiad d2 ao I 6d1a0 +3 4d?af  23diod | 23d3 o  131d1od i 3d3af  53diod
2 (z— 1) 9 9 9 (z— ) 9(z— 1) 6 6 2 (z—1) 6(z—1)

4d20? 47dy o d? o 31d1a0 25d1 ag | 121djag  drao | 14dy ag , 4dioao 8d, ag  2d3ag
T2 T 6= T Z=1)F ~ 6= 0’ 5 T3 213D T3a-17 @17 @17

Bidiap 4d3a0  49diap Jr205d 230d1 | A 4d3 L 49y @ 37
3(z-1)3 T (z—1)* 3 (z—1)% 36 4 (z—1)  3(@—1) 9(z— 1)2 18 (z—1)2 " (z—1)3  6(z—1)3

4 d? 49d . T 2 2 ) 4« 160y 1603 64a3 | 2402
(= )4+ ( 1) >H(17a0)+<m_7>H(2’x)+(x—i)+4a0_x—f+3(x—(i)2_ s
16 of 16 16 16 10 20 20 10

(z— )OE ( )3 48@0 :v—alo (= a% (z a33 ( ) 6dag z—1 3(50—1)2 3 (=13  (z-D1)1

74 . 74 10 20 .
3(x—1)° +§) H(O 0 040)4‘(_?_— 3 (z— 1) T 30— )3+(x )4+3( 1)5 )H(0,0, x)+(2d1a3+
CV4 CVB a (e} a CV a QU Q o
Hhoh B0l _Shed 24 diaf+ S0l MLy 20 394 00— St0y Sy, S
8 di« 13d 5d 10d 10d 5d 37 d . . 2m2d 4d
(xz—;l)?1 N + o1 3 (x—11)2 T 3a-1) _(:c fye _3(9: 11)58>H(0 L ?O)JFH(; x)(s (o 11)5+< E 1T
-1 "3 (:v 35 + (:v T T 3 a5 T 72 Lo+ 2(90 D 3@2? (- 1)2 3= 2)3 +3 (m %~ 3@-1)7
ﬁ_‘_T) H(0§a0)+< ( 8d1)5+(x 1)5 8) H(0,0; a0)+< (a— 1)5+( ) 4d1) (0,1;00) —

%Wﬁ) + <—(m4_—1)5+4d1‘|‘m_8>H(0§a0) H(0,1;z) + ((ﬁ—@H(O%%H

((:c 1)5 4d1) (L;0) + 525 + 3 (5—1) - 3(:(:82) - (:c 31)2 +3 (x8—2)3 + 3(:(31)3 - 2(:(;1—31)4 -3 (531)5 +

2 diod  32diad  8dy af 8dyal 12d; o2  8dio? | 4dy o
3%)H(O,cl(ozo);:ztﬂ—<2d10z61+ 120 §0 L —2+3 L 02+24d10z0 DT ] Lo

z—1 (z—1) z—1 (z—1)2 " (z—1)3
32100~ P+ G — G Gy 5Odl+%‘3( >2+(4d1> ~ ) 1L G0+ (ﬁ_

2d 4d d 37d
@17 T3 1%~ @-Df  3a-1p _ﬁ_uf 1>+3(m DL oy Rt s ey T 3 = 1>4+

3 (331)5_—7>H(1, 0;z)+ <d Oéé—l-d i 16d§ 4d2 ao +3?d a(;g +12d Oé(2)—|-6 i ao - (id_%(lx)% + (29?2 Ty~
164300 — 2419 + ?ﬁf;g - (id_l?)oa + ?d oyt + R (4d2 nz o i) - (x4_d§) ) H(1 1‘Oé0) +
PTG RSP R i AT e
3(;@2) t g?:i_oﬁ - 15?&%) - 34211:)61(%)2 + 12?56(1)2 + a)% - G(ilffﬁ - 1316% - 25d1a0 + 2% dlao +

10ag ag ddiag _1bag  2dioyg 71 ag ddiag 49 12105() 205d1 2 ao
Sa-1) ~ 3= T3 @12 " 3@ ~ (a=1)F T 617 T o)t ~ 3 (a=17F T + + ( +
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4 Q 8a3 32a3 1202 8 a 8 8 Sa
2a0_:(:—01+3 @ 3 Tt @t (m 1)3 +240f - T+ ao) T - 1)3 + 1) — 3200+

10 20 10 74 50 d1a 16d1 03 4dy o 4dy o}
T~ 3 I~ e~ ST +?) H(05a0) + (dlo‘o 1==3 — %1 T3t

120y af+ 52— g F — 1600 — S+ g — ﬁ%+@$ 2 gy
16H (0,0 8 d1H(0,1 8d1H(1,0; 4 d{H(1,1;

sy — odyr — 3?;_%1)5>H(1' ap) + (x(_l)?()) + 1(x_(1’)5’a0) + 1(x(_i)%a0) + (m—(1)5aO) —t

58y 8T B T A8 ST 193 205

4 (z—1) 4(=z—1) " 3(z—2)2 9 (x 1)2 36( 1)2 (:c )3 36(z—1)3 4 (z—1)* " 12(z—1)* 36(z—1)°

4 d2
6(:v 1)5+ (5661) %)Jr((x 5~ o 1)5+4d1+( 75 2) H(0; aO)H(l,l;:E)—|—< 4d1_|_(2 dl) _

4d 37.d 8d . 4d3 .
oot + oy + - < @ 1)5 + @ 8) H(0; 00) + < (:v ooty + oy —4 dl) (1;0) +
4 5 8 13 37 .
T3 T30 3 @2° (- )2 + (m 77 T3 (:v DR 3( )5 + _) H(1, CI(O‘O) )+ <2_
o 2 7 )H(o- ao)H(2,1;2) + ( 4 don Ao b — 8af + + S _ T ﬁ)g + = 1)3 +18a2 —
4a 4o 4 ag 8H(0;a0) | 4dy H(1;00) 7 13 4 11
O) — oty t it — 2o+ s j e T T e 0P T 2G-DT

8o 302 2 o

a 3
s T 5 >H(Cl(a0) 01(0‘0)' ) + (2 @) "2 E t3emz T 3t 1P + (x—01)3 -
2 [e} 2 2a 4 8 2

6% T T o)~ ot T (x Gir H8a0 — 55 + 2(90 0t 322 T 36 1) -3 (x—2)3 + (:(:—1)3 +

- %)H@(ao), e1(a0); ) + (16+m) H(0,0,0;a0) + (16 — 2% ) H(0,0,0;2) +

(& +8d1) (0,0, 1;00) + (5255 = 8) H(0,0,c1(c0);2) + (%5 —|—8d1) (0,1,0; 00) +

Ad . .

( {E i)5 1_W+8>H(0,1,0,x)+ <(:E 1)5 +4d2> (0,1,17C¥0)+< (:E 1)5 +4d1+( )

8) H(0,1,¢1(ap);x) + <ﬁ—6> H(0, c1 (), Cl(ao)';p)+ <2—ﬁ) H(0,c2(ap), c1(ag); ) +
2

(Edts — 2 +8) H(1L,0,0,0) + ( — s + i ) ~2) H(1,0,e1(a0)i) + ( — Gy +

8d .

m—4dl—ﬁ+2)H(l,l,0,x)+<W (Z‘ 1) +4d1+( ) 2) H(1,17C1(Oéo) )+

(— %ﬁ ﬁf — 6) H(1,c1(), c1(ag); ) + <2 — ﬁ) H(2,0,c1(ap);x) + (ﬁ _

2) H(2,1,0;2) + (2 ﬁf) H(2,1,c1(a0): ))+ (ﬁf —2) H(2, cz(ozo) cl(ozo)' ) +

4 H(c1(ao),cr(ao).er(ao)iw) | 2 Hicr(ao)ca(ag).cr(ao); 2 3 4 _om? 272
(z— 1)° (@—1)° z— z—2 S(x 1) 3(95 2)2 9 (x 02 ~ 3—2)
T2 372 21 17 2In2 1737r
36 (z— 1)3 + 4(:(: 1)4 + 18 (z— 1) 4(96_%)5 + CS + 20— ) — 571' 1H2 — — 4.

E.2 The B integral for k=1 and 6 = —1

The ¢ expansion for this integral reads

I(z,e500,3 +die; 1,1, —1,9p) = x B(e,z;3 + d1g;—1,1)

_ éb(_—ll,l) n b((]—1,1) +ep("D £ 2 4 o (%), (E.2)
where
oM = -1,
b(()_Ll) = 8(;—§1) + %3 ) (38—1) + 6(:(:03%1)2 B @ + 1 ?ﬁl) o 2(;32)1)2 + 4(;32)1)3 + % B ﬁ +

Q Q QU . . H c1(og);x
@7 3 @17 T 2T 200+ (% T3 (x1—1)5)H(07 ao) + (% - 72(;1)5) H(0;2)+ 75&(_5))5 -4,
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(-1,1) _  dix diog ad 13d1 dyad 1303 di o
by = - 1160 e T ey T2 i+ %+ sy T I (i) - 12(1—01) ey 07 +
1703 53 af  23d1a? 503 3 dio? 23a 202 dio? 1903 dio
36(:(:—1)2 T 736 224 6(z-2 S(x 1) + 12(z— 1) +3 (z— 2)2 + 3(z— 1) 12 (:(;—1)2 T Az 1)3 +
2503 95a 25d 7 9 10 d 13 4 d
DNy Tl D) (= B = Rk o Rk - 27 ~ 817 T -1 G2 T ;a1
31 43 7 al ab  2ad 203 8ad 3 a? 202 a?
2 (xa01)' - (xlf“% TGt et (‘ 2(101) st oy - i el ey Al e 3
42 2 2 16 1 8 5
6 040 ey Rl ey Jr( 15 — ( Sy +8a0— o= =3 +3 (x 1) 3(90 7 T @12 (@-27 12 @-1PF
5 1 31
(x— )4 + (z— 1)4 +13 (:v 1) 12) (05 o) < 12(90—1)2 + 13 (z—1)3  (x—DT 12 (z—1)° +

16 16 dloc diak 4 dyad diad diad 2
Btis T e T G ) H(0;2) + ( S I T3 et oz 3 ag -

3d10¢g dlag _ dl 06)3 +4d1a0 + dlao _ d1 aQ dlao d1 a0 25d1 dl + 3 d1

by e R ey R ¢ 1 @02 T @17 Df 12  Iw1

d ) d 16 1 . . g o
2(@—1)3 + (x_11)4) H(17 o) + (l(x—11)5 + z—2)5  (@a—1p + 1)H(07 ao)H(1;z)+ (_ 1z—2) 1 (xo_l) -

aé ag ag 2 ag ag 4a8 3 a% 3a 2 2 a%

2
1ttt He2f -1 T3 %) 5D T (:v S ey R e Ll At KR

o o 2 o 4« 8 2 H(0;« di H(1;0 4

A ) R e ) T R +4O‘0 - (m£ - SE e
5 16 1 8 5 16 25 .

5@ T3 @-27  Ta-1° @27 1217 T @2 T - 1)4 + e ﬁ) H(er(ao); ) +

(_2_ﬁ> H(O,O;a0)+(ﬁ_2) H(0,0;az)+( = 1)5 d1> H(071;a0)+(—ﬁ+
Lt e ) HO.er(ao)i) + (— i — ol + e — 1) HL0:2) + (s + i -

(z—1)° (z—2) (z—1) z—2)
1 . H(ei(ao),er(ao);z) 16 H(ca(aw),c1(ao)sr) — 4n2 T2 a2 1
@ T 1> H(1, e1(a0); @) -1y (@—2) @27 e 6 D
b(_Ll) _ 2o 3d1a0 + diag . 3dy o . 2o + 3o 7r2a0 + aé . 43d3a3 + 271d; o .
2 32 32 (z—1) 16(z—1) 48 (z—1) ' 8(z—1) 216 216
7dy o i 50 d% % 61d1 o i maf 160} 4 2 djaf 109d1a0 w28 i 2603 4
36(z—2) ' 9 (m 2 8e=D T2 =D T 2= 5= 27(90—1)2 216(z—1)2  36(z— 1)2 27(z— )2
n? of 133% +95d§ag 209 diad I 41d1 o 2802 I 3d2a3 61d1 02 n2a2 4 25302 10d; o I
9 a4 I3 36(z—2) 9 @@= 2) 16(x ) 36 (x—1) 8(z— 1) 72 (w— 1) T 9= 2)2
260 2d2a0 4 43d103 4 n2ad 281a i d2ad 247d; o n2al i 5507  w2ad 4
9 (@—2)2  9@—1)2 ' 24 (@—1)2 T 12(z—1)2 72 (a— 1)2 4(90 1) T 144 (z—1)3  24(z— 1)3 18(z— 1) 1
29503 205d3 o | 425d100 _ 97diap | 22lag d2ag | 9ldico y wPap _ 17ap T4 diog 17800
36 72 24 18(w—2) ' 18 (z— 2) T Bw—1) " 24 (a— D TR0 36D 9(;p—2)2 9(z—2)2
2d3a0  29dy 0 m2ag + 14500 _ 12d1 oo + 28ag _ dix + 355d1 ag + m2ag 409ayg +
9 (z—1)2  9(@—1)% 12 ( 02 T 18(z—1)2 ( 23 T (@—2)3 2 (o= 1)3 72(:(;—1)3 12 (z—1)3  36(z—1)3
2d? a0 865diaq 2ag 66lag , m> L 1039 ag dloco diod ap 4 13died 2 a3
@-17  T2@-D7 12 @—DF T 36z—1T + tI ey =1 Y 93—
dlao 1303 4d10f 1703 5303 23d1a0 1003 3d1a3 2302 8 a? 4d103
+3 (z—1) + 9(xz—1)2 9 (z—1)2 + +3 (x— 2) + 2(x— 1) T 3(@-1)  3(x—-2)2 3(x-1) +
19040 + dlao _ 250‘(2) o 950‘(2) _ 2bd1ag  _28an _ diayg + 90{0 + 40a¢g 4 4diag  26ag
3 (=12 " (z—1)3 6 (z—1)3 6 3 3 (z—2) x—1 3 (z—2)2 " 3(@-1)2 3 (z—1)2
16ag 2diag + 31 ag + 4diog 43 + 97a0 + 205d1 + 34d1 8  109dy .
@—2)3 ~ (@—1)3 " 3@—-1)3 T @—1)T 3 (@—1)* 3 (@—2) -2 12(z—-1) 3 (z—1)
116d, 112 37 dy 2 16d 2941 31 324 80
Sz-2)7 T ( 57t e T o T e~ aoe + 2 @17  Be-17 (@2 | @27
2 dy 205d; w2 403 w2 @ ) _ 34dy 109d; 116d;
= )4+(m 7~ @1  12(=17 | 36@-17 12 H(0; O‘O)+ 3 (x DT RE—D T 92-2)2
37d _ _16d1 _ _ 29d; 32dy 2dy 205 d1 205d1 12 2
=12 @—2 72 (@17 T ( 2 T =17 T (1) +aitg (m 0 " 9@-22 9 @12
24 31 80 1602 7n2 403 403 ) di of
2P T Be—17 @2 - )4 @27 ~ TP 51 + 32 4 4 )H(Ovl’) ( 8
diog | dad di of 13d2a0 53d1 af  dio d2od 13d10g 2d of 17d10 23d2 ao
T T 8a=0  2a—1) + “ 3= " (-1 T ea=1 T =2 T8(z—1)” + -
95d1a0+ 5d1 ol i 3d3ad 23d1a0 _ 4d1a3 2d2a? 4 19d1 02 2o g, _ 25 diod _25d1a0+97d1 ao
( 2) 4(:2 1) 6 (a—1) 3@@—2)2 3(a— 1)2 6(z—1)2 " 2(w—1)3  12(z—1)3 6 6
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2 2 2 2
(1600 ag | 3200 ag 1600 6400 6400 ) H(0,1; ap) 407 7 8807 7

(x—2)2 (=2~ (@—2)%  (@—25 (z—2)8 T 9@—2% 6 z—1DF  9(—2)5 6 (z—1)°

160072 16001n*2  64001n®2  6400In22  1600In2  6400In2  64001n2 1672 46172 2272
— — — — — — — + +
9 9

9(xz—2)6 3 (z—2)  3(z—2)5 3 (@-2)¢ 9(@-2)% 9 (z—2)5 9(z—2)8 (z—2) " 216(z—1) (x—2)2
2372 4w 2 2972 65672 28x2 176072 2972 3202 17 C3— 224(3 +

Fi(z—1)2  (@—2)3  108(z—1)3 27 (2—2)7  27(a—1)7  27(z—2)° _ Ba(a—1)5 27 (z—2)8 12463~ 3 (z—2)7
¢z 728(3 + 7¢3 560¢3 _ 6401n®2  2560In%2 _ 25601n32 _ 320In%2 _ 1280In%2 _ 12801n%2

4z—1)% 3 (x—2)5 "4(z—1)5 3 (-2 9(z—2)7 9 (z—2)° 9(z—2)8 9 (z—2)*  9(z—2)° 9 (x— 2)6
7T2$1n2_|_327r21n2 320ln2 _ 72In2 _ 16m2In2 _ 1280In2 _ #2In2 _ 1607%2In2 _ 1280In2 117r

6 3 (z—2)2 27(xz—2)* 6 (z—1)* 3(@—2)°> 27 (z—2)°> 6(z—1)° 3(z—2)0 27(z—2)
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E.4 The B integral for kK = —1 and § = —1

The ¢ expansion for this integral reads

I(x,e;00,3 +dre;1,—1,—1,9p) = x B(e,x; 3 + d1g; —1,—1)

11—y 11— 1 1 1 (E.4)
= 5 T+ G T T e e T 10 (),
where
=1
—1,-1
b(—l ) = _%H(Ov‘r)v
(-1,-1) ol ad o? 5a2 a 13 a a a a
by - 12(:(:01) 1t (a?—l) T 24(z— 1)2 + 24(:(: 1)3 + 1 3(9031) + 6(90—01)2 3 (x31)3 +
13a 23 o 25 1 1 25 ) 25 3
(aet) 12 +( Jr4(gc 06 @102 6@-17 +4(;p 7 T 10 )H(O, ap)+ (‘ﬁ_ T

a4 CY4
6(;1)2 + G(mil)?’ —1 (m3—1)4 - 12(93251)5) H(0;z) + <ﬁ - )H((); o) H(1;z)+ <— e T2+
2

: : 3 2 2
oy ag _40c0 . 3ag ag

T 1 3@-07 3 21 @17 - 1)3+3 ag+ ooy Rl s oy ¥ e 40‘0+4( T~

G(xil)z_ﬁ (xl_l)B +4(xil)4+12(:?il)5 +ﬁ> H(Cl(ao)a )+2H(0707x)+<ﬁ_ > (0,61(040);1')+
c1(ao),c1(ap);z T2 2

(1 T 1 5) H(l,O;x) + ((x_ll)s - 1) H(lacl(a0)§x) S AGIC) 15 0)iz) _ ) + <

z—1) (z—1)° 6(x—1

bg_L_l) = 7d7120l8 727(Cglclaf)2 +36(7 olg)2 _%_ 10916141406g o 1ii?£%) 7 7(% 1) + 1fzf(ila§)2 P) 3(Eg’cagl) o
1542611&1)3 + 7 S(ia 1)3 + 127% + 3057dzlao 3 %ao 2) + 1189(Cglclff) B 9%2201) o 92 01(32 + 18%;)’&1)2 + 18?100) -
9(9201)3 o 7221(1d1?)04 + 1;)?3 OS o 101a0 + (‘ 3 (z— )2 + ?O B 6(:?§1) +3 (i;oﬁz)l)2 B 6(::%01) o 13% +3 ?:?El) o
3(;3%1)2 + (4%) - 3(13 iy + 23% — Bty - 8(1:?d11) —3 (:3 D 3(;p82)2 + 18(5xd 0?7 18 (5’_1)2 +
18(2d EIN 18(m5 g 8(19? %1)4 T &= 1) 722?5d1)5 + 9(;3301)5 +45 ) H(05a0) + 8(1;?511) - 18(2[1_11)2
18{2@1)3 + (15d1)4 + 722((;5di)5 + X504+ 2(:(;—1) +3 (m )L 18(;33 07 18 (5_1)3 - (;p_91)4 + 3(;3321)5 -
9 (5?1)5 B %2 o 11585>H(0 ) + (dlﬁag o G(Cil—ai%)? o 13d112a0 o 12%03)1) + 125(11:)?)2 o 127(11:)6{2))3 + 23dﬁla0 +

2d d 2d 13d 35d 7d d d 13 d . w2
3(92—01(3 B 3(xlff)2 +3 (xlaf) "6z 1?)0 B Tl B 12(90 11) + 12(9:1 02 12(:(;1 1)3 + 6(z— 11)4>H(1’ )+ <7 o

T . dyad d1a 13d10c diad 403 2d; a3 17a3
2(x—1)5)H(2’x)+< 0+8(:v 1) 4(90 1)"’ F+ - 2(z 0)4‘3( 0) 9(z— 1)0 T 18(z 01) o
29 a3 23dio? o? 3dy o? 4102 2d; o2 13a dia? 11a3 59a 25d

T DR Ty B Rl 7 ey § Bl s B T 1)2 RN oy Ty i By
2 d 20 4 2d 17 d 2.d 21 73 205 d
225~ 2($a(i) + 3 (;paon + e ao)z + 3(x10f3 G S GmiEt (x Nt et et e T

5 16 6 4 o 4 4 4
100 1+3<x U+ 1542~ e b 1208 £ 4 <t G 1>4+160‘0

3 3 25 25 . diad diod 8 diod 2d1a 2dq a3
71T 3= 1)2Jr (m 7 (:v 1) _3(m_1)’_?) H(0; ag)+ ( > tae—nt T3 T %-1 13 (m )7~
3d1a(2) 2dq ao

2 2d 2d 2d 2d 95d; _ 3d
6 diag+ 7" — =12 +(;p T +8d10p — 250 + 219 — 1?)03 ot~ 6 T 2@ T3 ( 7t

d 3d 25 d . 4 15d 1 5d; 13
3(x—11)3 _2(:(:—11)4 _6(:(:—11)5)H(17 a0)+x—2_8 (z 11) T 2(z—-1) 3(x 2)2 +15 (z—1)2  18(x— 1)2 +18(:c 1)3 +
5 15d 9 205d 130 155 . 25
8 =1 ~ 8@—17 T @=17 ~ 72 (@=1% T 917 T 18) H(ci(ao); ) + (‘ R R

3(9031)3 - (:(:—31)4_3 (551) )H(O 0; o)+ <235+%_3 (x2—1)2 _3(x31)3+(x—31)4+3 (:(:—1)5)H(0’0; z)+
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3d 3d 25 d 25d . . n2d 2
(; (a-T) ‘;3 ( )2 + (m SHE 25d2(;p_11)1_ 8a=17 612H(0’ 1’01‘0)+H(1;$) <_ 3(—;’3_11)5 + <Ti -
5
@-12 T3a—15 2 ( 7+ Bl i)’ 73t 3D T3e—27 3e-1° 3 @27 3@-17 3@
25 25 . 2d . T 2 w2
e — )H(o o) + (4 . ) H(0,0; a0) + §2d1 —4@_—;)2)1{(0,317@0) +3@ ¥ ?2
(-2 dl—m—ﬂ)H(O'ao)H(O,1;x)+<—%+%+%—3(3%01)2— e
2
( 2ao)2+( 2ao)3 (w 1) 8a0+<4—ﬁ>H(0, Oéo)—l—<2 dl—%> H(l;ao)_
+ 2

(ﬂﬂzl)4 + 6(902—51)5>H(0701(C¥0); x)+ <_ 2dp

v
ettt 3(;p§2)2 +3 (1_1)2 - 3(m—2)3 + 3(;p_1)3
(:cill)Q - 3(:??11)3 +3 (:2111)4 - 6(25—di)5 +35 3 (905 oy~ 3(9082)2 + 3(901 2t s GEap 3(x51) - 2(131)4
%—I—%)H(l,o;x)—l— (%—ml e 2)H(0 ao)H(1,1;2)+ (%—( 7+ g2 —
P (?1)4 + (25d1)5 + (4 - ﬁ) H(0;00) + <2d1 (xQdi ) H(1300) = 355 + 2(x—1) +3 (18_2)2
Tt o) A o Bl e Ve _26_5) H(1, c1(ao); x)—l_((x E )H(O' ap)H (2, 1;2)+
2
0~

3ad 3ad 6a3 2 ad 902 6 o? 2 6 6 6
(—2(:(;“1)—70— a1+ ot 800+ — o 32+<w b — 1803 — S + 2 — it i T

Q d e
240‘04'4{](0 )O)+2 o= (11)5 2l D T 1)2+(m 73 GO~ 2T _%) H(c1(aw), e1(ao); z)+
<_ g _|_ +2ao_%_ @_30‘0_1_ ap 1602+ 20«) 2a0 + 200 2 ap _
2 (z—1) 3(x—1)2 3 (x—1)2 1) T (a— 1)3 0t Tt T @12 T =13 (z—1)2

800 + 755 ~ 9T ~ 3P T I T I~ Ip E>H(C2( @), c1(ag); ) —
8H(0,0,0;) + (2 - 255 ) H(0,0,1(a0)i2) + (= 2 +2 di + 25 — 2) H(0,1,0:2) +
(W 2d; — = _21)5 + 2) H(0,1,c1(ap);x) + (6 - W) H(0,¢1 (), c1(ap); z) + <ﬁ -
2) H(0, c3(0), 1 (a0);i @) + (s —4) H(1,0,0:2) + (2 — ﬁ ~2) H(1,0,c1(a0)i7) +
(— G4y +2 di+ G2y +2) HOL1,0,0) + (G2 — 2 di — 2 — 2) H(1 Lea(ao)2) + ( —
Elhs — s+ 6) H(1er(a0), (o) @) + (s — 2) H(2,0,e1(a0)a) + (2 -

) HE21,0:0) + (25 —2) HELealao)i) + (2 - 25 ) B2 exla0),er(ao)i) -

(z—1
2 H(ci(a0),0,c1(a0);7) + 6 H(ci(ao),c1(ao)cr(an)iz) _ 2 Hci(ao),ca(ao),c1(ao)sz) + 72 372 __ 2x?
(z—1)° (z—1)5 (z—1)5 x—2 S(ZB 1) 3(z— 2)
w2 272 2 3w 25¢% 3<3 _ 7r 1n2 2 2572
SE—12 T 3G=2P T WE—1F M=~ B—1F ~ T(-1p 4G 5+ gm 2In2 + B
(-1,-1) 2,3 37d1a 37d2 o 37d1a 72 o 37a3 72 ag . 37a3
b = —ipdiad + Tggt + 432(:(; )2 ~ T08G=1)7 ~ 72E=1)2 T 108@=17 T 108 +
715d3af 104 dlao i 115d3a3  19d1 0  w2ad i 37af  107d3ad i 73d1 03 i 5m2al
864 864(z—1)  54(z—1) 144(:(;—1) 216 (z—1)  864(z—1)% ' 108 (z— )2 T44(z—1)2
18502 I 493d2a0’ __305d10d 7ol i 727af  137%a3 1 94903 3515 diag | 8965diag |
216 (z—1)2 ' 864(z—1)3 108 (z—1)3 144(90 1)3 216 (z—1)3 144 216 432 216
25diag _ 50ap __265d3ap | 3ldiog 4 wPan  107ap dag  185diag 4 _187ag_
9 (z—2) 9(z— 2) 108 (z—1) " 54(z—1) " 18 (z—1) B54(z—1) 108 (z—1)2 108(z—1)2 36 ( )2 54(x—1)2
113d3 ag Tdiag 4 g 2500 4 2911d3o0  7523diag 1372 4 236900 | 237r o _
108 (w—1)3  27(w— 1)3 B@—1)3 T Bd(z—1)3 52 (e—DZ ~ 216(z—1)% ~ 72 (w—1)2 | Bd(w— 1)4
1394aq 7d1a0 7d; of 7ad 7 ao 109d1ag 1B3diod  Tod  29di0d 35%
7 T ( T 8GE=1E T 9=z T + T35 @o1) ~ 8E=T) ~ 3 @-12 T BE=02 T
67d1af 85a _127a0_305d1 ag 4 _8ag 38d1ao 440 aq | Adjaq _ _ 26ag 2d1c +3 28ag__
36(z—1)3 18(m—1)3 18 3(z—2)  9(@—1) ' 9(x—1) " 9(z—1)2 9 (z—1)2 9(z—1)3 ' 9 (z—1)3
217d1ag  _ 298cn +404010 +2035d _5615d)  38d 68 63d7  85dy a2 37 +
18(z—1)2 9 (z—1)% 432 216 3(xz—2) " 3(z—2) " 16(z—1) 24(z—1) 8 (z—1) 4(z—1)
76dy 152 1943 317dy w2 49 19 d} 313d;

=27 ~ 9 (=27 ~ FAE=12 T 108 w-1)7 T 36E=12 T T08@=T ~ FA@=1)F ~ T05(e—1)F T 36 (z=1F T
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949 4 63d7 257dy +1 213 - 2035d7  8705d;  25m2 43965 __ 257 2 +
T08(z—1)7 T 16 (z=1)" 8(m—1) = 1)4 -T2 @-D° 261 72 (o1 | 5i@-1F 12
940 . ) 7d1a0 7d3ad T diad 109d2a0 _ 127d1 af | 13d3ed  7Tdiaf

7 ) H(0; ) + ( d + 3BEo1)? T BE=1)Z T BE-) T3 @D
29d2a2 35d1a0 67d§a3 85d1a0 305d2c0 |, 202d1aq 4d1 ao 19d 2ag 20d; ap 2d2 o
T2a—1)2 T 36 @=17 T 7217 36 @=1) 36 T 32 9@ T -1 T 9a—07
13d1 00 d Tao +3 ldiao 217d7a0  149d1 a0 _|_515d T 695dy  ddy 13943 73d;  di I
5 (e=1)2  9@=1)7 T8 (z=1)5 T 36@=1)7 9§ (z=1)T T 72 36 3 (@-2) " 2(z— 1) 3 (@-1) 721

31d; 59 d2 29d, 21743 149d; . 4ol  dg 203 10 a?
BC—1P ~ a 17 T 3607 ~ 36 @—nF T o071 ) H(L o) + 3(:(;—1)2 3"t 302 1) 3( )2 +

140{0 26 C‘fo 16ag 8ag 16 ag 52aq 92&0 205 d1 . _15d;
517 T 3 3D TP Fe1) NEc= b + st Tt T s

10d; _lody 15d; 205 d1 520 310 B
T @12 +9(gg-1)2 9@—1)7 9 ( )3 t 3T T e )4 + 18(m 5~ 9@—19 )H(O 0; O‘O) (

15d; 10dy 10d; _ _15d1 _ _ 205d 205d1 16 2 32
So—1) T 9(a— 1)2 +3 (:c D37 2@@—1)% " 18 (z—1)° +z )2 T3 ( )3 T
2d10¢0 leéO 5d1050

x—1_3(:c 2)2 _9(
T~ Sy gy + 2 +31°)H(070;x)+( 2d1%+< >2+13d1%+3<x—1>—3< e

7d1ad 46d 8 d 4d 8d 26d 205d3 155 d 8d 15d3 16d
3(32—1(;3 - ?}ao - 3(m1—08 + 3(:2101{(32 T3 1010)3 + 3(32—1(11)04 + 36 9 1% + 4 (z—1) + + 3(z 1) -

5d3 13d 5d3 5d 15d3 18 d 205d3 260d . 2n2d
5= T 917 ~ 0@=17 ~ 9=17 T I@=117 ~ (e=1)T T 36(a=1)° 9 (x—i)5>H(0= L; O‘O)JF (3(90—11)5 +

2 x2d Sdy | 5dy | 6 2d 16d 10d 3d 2 dy 25 16
BN A= R T i L AT 1>3 +3<x—i>3 +< 1>4 N +—2_W_

8 16 8 . 8 d .

s —ddy ) H(0, 15 0) — (25— %)H(o, 1; x)+ (- (;T_Cgs + 2y + gy — )H(o, 2;g;)+
241% + 2(md1?)02 Bty 3d(;a—81) - 3?;?1_01(232 + 37(11_(118)3 — o0 38(i1af) + :),Ll(czllc1 7~ 3?;?10{(33 + 2?d1a())4 +
35d1 +3(7d1 073 (fl 2 +:),(gcd_lns - 3(i6_di)4> H(1,0;a0)+ <§d1 (;pd21)2 +s;(i di) 4(;pd21)4 +362(05d21)
3?9%2) - 4(?—11) +3 Eml )L 181(35_di)2 - g(ig_di)S - 182(9x—di)3 + 4(27_6%)4 +3 4(7;2}11)5 - 368(?;5_le) ~ g (x 3~
3(;91) B 9(:(;5—62)2 B 18( )2 + (:c 2) 18(?(:5—51)3 3 (;91)4 B ﬁ(gi)s B 9(:2551)5 B 375 : @ H(L,0;z)+
—3di af + 3([faf)2 + lgd %4 6?:11:%) B 65(?—(1{%)2 * 63;1%—(118)3 - 23d§ - ?jl(fff) 32(§af) - 3?d a§3 *
31?;l ?(;4 + 356d + 6(x 21) 6 (ﬁ 1)2 + G(xd_%l)3 - 3(i?f§)4) H(1,1;00)+H(0, 01(040)' 33)( dlao + d(; af) -
2(x41) +3 + 13d1 o dlao + 3(x 1) + 94([;;1 (f)i o 9(i4a§)2 329010 o 23d1a0 + 3(:(: 2) + :2))?;—&1% a 3?2%)1) o

4d; o 17a, di o 130 25d 4 d 12 8 4d 32
3 (:v—lo)2+ 3= 1)2+(;p 5~ (= )3+12a0+ B B R s a0+3(;pa02)2+ (mlaf) _3(;p —)e

2 8 8 32 12 8 o
R TR ra L s L (ﬂ_w P S 2 G S+
240d = 329 + 5w — oliy + ot +320‘0+__%_3(5’22> 3<w41>2+ oo ~ T TP
14 50 . dia? 16d1 as 4d1a 4d1a 6d; a2 4dya?
W‘m) H(0; ) + (-dl% — + C— P gt —12diof+ T - o
2 diod 4d 4d 4d 4d 8d 4d 16d 2d 16d 4d
G T16dioo— P+ T — it ot Tt T T3 o2 T 3G-T2 T 397 31 —

7d 25d . 16 . 8d
ol — 3@_;)5) H(1;a0) + <—(x_1)s - 16)H(0 0; ag) + (—( b 8d1)H(0,1,a0) n <(x_i>s _

, , 32d 70 20d; 28d 32
8 dl)H(lvaao)Jr((x N 4d2> H(1, 1 00) + 355555 _3(90—2) 3 (- 1)+6(:c )~ 5—22 T 9 (2-2)2

23d; 28 di 56 40d; 31d; _205dy w2
912 T 18( 7t 0te=95 ~ g ~ o =17 + 1850 1) BEAGRL + G2~ Sy~ seTr T
155 35 d% aé . dlao . d2 di a 7r2a4 aé 7r2a4 4 .
9(z—1)° 1) + % ~+ 2 > + H (c1(a); )( 16 1 T6=1) T 4(:(: ) T 2ME-) " T T ™ o
43d? o | 193d10g d2od 25d1 03 m2ad 160 4d3ad 127d1 0} n2ad 95%

08 108 11 (z—1)  18(z—1) 6 (x 1) + 9(:(:—1) 27 (x—1)2 + 108(x—1)2 + 13 (x— )2 T BA(z—1)2 +
2n? af 107a0 +95d2a0 163 diaf  13d1aj I 1303 3diod i 311dy 0 n m2af  28laj I 4d3 o
9 24 18(z—2) ' 9 (z—2) 8(z—1) ' 72 (z—1) " 4(=z—1) 36 (z—1) ' 9(z—1)2
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295d; o n2al 89a2 d2a? 115d; 02 n2ad 3502 7r2 305% 205d2 g

2 @12 6= T 12 (om 1? “aa—1p tm (o 15 T =1 ~ T@=17 ¢+ ——3 T
125diag 4 L7diag _ 10 ag 4 ag 251d1 ag ©2ag + Llibag _ 38 djag 0 45 76ao . 4d 100 + 32d1ag
4 3x—2)  z—2 4(9: ) 18 (z—1)  6(z—1) " 36(z—1) 9( 2)2 7 9(x—2)2 " 9 ( 02 " 3(z—1)2
m2ag _ 5llag + 2 a0 3ldiay 720 4+ _9%aq 4d3 ao 4 A09d10g w2ag  188ag +
6 (z—1)2 18(z—1)2 ( D3 3@-1)3 6 (xz—1)3 " 4@x—1)3 (z-1)7 12(m—1)4 6 (z—1)*  3(z— )4
220 374 ag | 2035d2 56154, di ag _ dia af 4 26 diod | 2dia}  16a)  8diod
3 + I 216 -1 T z-1 % 9 7—1 3 (@=1) 90— )2 +
340 58a0 23d1a0 4af 3d1a0 410 8d1 of 1303  2di of | 11of 5902 50 dlol()
szt T T3 @2 21 3@ 307 @17 @10° @17 3 +
8a0 + 2d1ag 80a0 __16ap 8diwg + 68 ag + 4diog 24 o 8dian 42 oo 146a0 + 205 d1 .
z—1 3 (w 1) 3(:(: 2)2  3(z—1)2 " 3(z— 1)2

15d 10d (x_u%; eIy @D e 205 4,
ettt ts 3o ) G 1)2+9(x 79— 5 - 1)3+2(x i) = 1)4+18(:c—11)5_

520 310 . diaf  dio}  di of diod 13d o 29d1a0 dlao 8d1 of  4diad
9@-05 9 ) H(0;00)+ (*——5— 1 tap-0 — + 21 T30 e
17diod | 23d2a2  59dia}  2di o2  3d2a3 | 4ldiad 4d203 13d1a0 d2a0 11dia?  25d2ag
9 @—1)2 6 6 3@=2 2a-1) % 6 - DT 3a-12 2 @-1? (- )3+2(w 3 T

73d 4d dioao  40d 8d 4d3 ao 34d 2d3a0  12d 4d}a0 | 21d
R 3<w16§(§ T3G-27 B T3 (17 T GadP 1P Genf Gt
205d 155d 8d 15 d? 16d 5 d? 13d 5d3 5d 15d3 18 d
e =R = R R Aa-27 91 TOG-1F  90-DF ~ 9G-DP T qa—1)7  Ga-D1
205d? 260d . 408 16 a3 1603 6402 24 o? 1602 8a2
36(x—i)5_9 (x—ll)S)H(lva0)+( — +4 0+ 0 3(x—f)2_ 30 0+( (; @ O) +48 040

16 16 16 16 8 100
3 3 2
(2d1043 _ 26561_?0 _ 32d§a0 + 85;1—?0 _ 38( d1a)2 + 24d1040 12xd1ao + (xd 10){0 (idl?) — 32dyap + 8 d1a0 _

Siay 4 Sioy  Shay | S0 4 Odt A dd 6 )4+3(2%;)5)H<0,1;ao>+(2d1 ah -

2d1ad  32d1a3 | 8dy of 8dial 2 12d; o2 | 8d102  4dy o ’d ]d ]d

w—lo ! . w—lo - 3(:1,‘—1(;2 +24d1a0_ z—1 ‘ (:(:—1)0 (z— 1) —32d1a0+ ml—oio (xl 1O)éO + (z 1(1)l)() -

8d 50d; , 6d 4d 4d 6d 50 d d? of  16diefd | 4d7

= 10)“3 5 121 517 3-18 T 177t 3-17 )H(l 0 a0)+<d1a0 e B %
4d2 o 6 d2a2 = 4d?a?  2d? of 4d? ao 4d? g a0 4d? o 25d2 3d2

s +12dieg - =5 11O e 11)0 — iyt — 16diao+ T — gl + (:v o P @Dt T 3 tai
2d2 2d2 25 d? . 38d 68 63d2 85d 2 37

T a=T)? ~ 3=1) +(x 1)4Jr 3=1) )H(1= L; 0‘0)_3(x_12)+3 =2 T T6G@=1) ~ 2(e-1) _8(7;—1) “Ie-n T
76d 152 1943 317dy w2 49 19 d3 313d 2

=27 ~ 9 (a2 ~ FA=D2 T 108 w=1)7 T 36@=12 T T08(a= 7 ~ BIE=1P ~ T08(a—1)® T 36 (7;;_1)3 +

919 o 63d; 257d; m o213 2035d7 8705d1 _ _ __25m2 _ | 3965

108(90 03 T 16 -1  8@-1)% 3 (x 1)4 G-I 432 = 1) = 216(z— 1) 72 (z—1)° | 5d(z—1)°

25 940 2n2d3 dn?dy | 2n® d 4 d3 25d7 8d 9d
R >+(_3 @ 1P T35 T . 1+< 2+3(x—i) = 1)4Jr Ry e B
16d1 _ 8d1 _ 16d1 + 14 dl + 2d1 50d1 _ % _ i _ 3 + 8 _ 8 +

3 (z—2)2 3(x-1)2 3(@-2)3 " 3(@@-1)3 " (z—1)* ' 3 (z—1)° 3 z—2 2(z—1) ' 3 (z—2)2 3(z—2)3

11 5 25 125 16d 8d3
o~ w6 O 0‘0)+< Iy +8d1+( 1 +8) HO,0500)+ (- g2y +
2

A+ s 4y ) H(0, 15 00)— 5205 — 352 ) H(L )+ (= i+ oo + 950 ) H(1, 252)+

( 1) (w—1)5
§d21 + (mﬁ) 9(;10 di)3 + (md21) 362?§d21) + ? ot 4(id11) 9 Effgp - 181(35_di)2 + (286[1)3 + 182(2511)3 -
4(17_%)4 + 36%25—di)5 + < S+ (4 dl) - 3(8d1 Pt (mz_dfyl - 3(55_%1)5 ti g (522)2 +
e t R T~ I~ 3T +@> H(0;a0) + (‘ :f;i%l + (ﬁ?)? - 3(?2 di)S + (;pd21)
3 (2;d1)5 e (19??2)2 * 3(2d1 7+ 3(166[1)3 - 3(13—%1)3 B (acg—di)4 3 (25?1)5 +34) H(la0) +

15 —cl 4d?
(&% 16)H(0 O;0) + (( ls = 81 ) HO, 1 00) + (2 I ~8.di ) H(1,0;00) + (s
7|_2
4d%) H(L 1§OZO) - 3(m—2) + 3(90—1) 9 (5?_2)2 + 18(;31)2 - 9(:(:—2)3 + 18 (3551)3 + 3@ 1_0 7 — 5@=1) +
2

+
155 m2 155 . 2 2 . 8d 16d 16d
W_FF_T) H(l,Cl(ao),x)+<(x_1)5 —27 >H(2,07$)+ <<SU_—12_3(SC—5)2_3( )2_|_3( 1) —
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8d 5 32 5 17 25 25 .
@1 gt 2(:%—1) + 3(m 2)2 + (m 02 3 @27 T @-17 T 3@-D7F " 3@-1p 7)H(07 ap)+ (8_

i) H(0,0:00) + (4d; - ﬁ)H(o, 1 00) — 5y +%2)H(2, 150) + (&l — s — 2 +

2 . 3diaf 3d1a0 3ag  Baf  13di of | 3diad  490f 4 dia} 503 61 ag
27T ) H(27 27 :E)+ < 4 ( ) + 2(1‘—1) 2 3 + T—1 6(:0 1) 3(w 1) + ( )2 + +
23diad 502 9dy o2 | 8302 | 4diof 10903 3diof | 85 of 131a 10 o 3d1a0

T T 3= 3@=1) Tia=1) T =D~ 8@=1%  @=D)° T 6@=1)° ¢ —25dio0+ 52 + 557
22900 _ 20 ag_ _ Adiag 100a 6diag _ _103ag_ _ 12 diayg 163a0 169 ag 205[11 6a0
6(z—1) 3(:v 2?2 (a-1)* '3 (ac—l)2 T o 1) 3(x—1)3 @Dt T3@—17 + +< 1+

24 8a 36 24 12 24 24 24 24a
6o+ = %——(maf) —32ag— x”;0+( agz & Of;a+72a0 S C;(;NL( Rl e 13 —96 ap+

3d 12d 4d
%_({E—‘ll)Q_((E 1)3+(£E 1) 4+( 50)5 +50)H(0C¥0) (3(11@0 ! a0_16d1 0+ 1050_( : 0)12‘1'

9 18di0d | 12d1 o 6d1aj 12d 12d 12d 12d 9d 2d
86d; 0~ 7+ — 48d1a(2+ >1 v <(1o)m:(x_11()130 Y 13{;”351;: 1)@—
2d 9d 25d 16 H(0,0;a 8d1 H(0,1;0x 8dy H(1,0;a 4 1,100 20
-1 T G- 1>4+< the ) H (1 00) — Ho-fGg0) — S flGpan) S flgen) 2t Hlgeo) — 20, 4

5d 55 5d 45d 83 205 d
T (1) 4(90 T 322 " 30z T Beo1? ~ 3e-1F 1 ( )3 + e 1) 21" + E-1p T

2 75 725 . d1a0 diag 13d1 o dlag 3o
oo o 12 ) Hle(ao), ci(ao);x)+ 1 Ee 2(90 iy +3+ tot
4d o 2503 61 of 23d1a3 i 3diaf  3laf  4diod I 7103 I d1 od 1503 I 131 ao I
9(z—1)2 18(z—1)2 18 2 (z—1) 4(z—-1) 3 (z—1)2 " 12(z—1)2 " (z—1)3 4(z—1)3
25d1 ag dlao + 13 ao ‘|‘ 4diog 3bag  2diag 12a9 + 4dy a9 299  169aq 205 d1 + 20!() _

3 (m D2 3 (z— 1) (z— 1)3 (z—1)3 ' (z—1)* 2(z—-1)* 6

8a0

8
2@0 050 +3(Z‘ 1)2 +

dyad
it eart i s e T 1)3+(x—1)4_%0> H(0; ) + (‘Cll%Jr T+

4d10l Gdlag 4dla() 2 dla _ Adiayg 4d1 o9 4Adiowg 4d1 a9 25d1 _8di
3(90 Bz 12 diod+ 0 — i + oy T 16diao — R+ TR - I T gt - T s T

d d d d . 32d 35d 7
F2 5o ST g i T G )H(l )= 3 1)*3<§22>+12(m11>‘12<w3—1>+

28d; 56 28d 323 28d; 5.d 4d 29
9 (@—27 9@-22 T 9(;p_i)2 T3 (@12 927 T 9(90 2)3 Rl g 1) - 4( )3 T oot T e T

%) H(ea(eo), Cl(ozo)Sx)Jr <%+%— TGoIF T3P T DT T g1 )H(O 0,0;00) + <_

32 12 8
T — (ot (i — 240 — S R — o 34+32O‘0—%+

16d1 o 4d1a8+

16d1

100 12 8 12 100 6d 4d 4d 6d
Bt e T e 7T )H(OOO@ (£ — 5 — 52 S
3?% d11)5 50d1 )H((z,o, L)+ <2 = 1)5 +4d; + (x ) 12)H(0- ap) H(0,0,1;2)+ (— 20t aj+
4, 4 « 16¢ 602 4 « 202 4 4

%_ﬁ(z—?) et o e H12064H 5 a0)2+(:c DER (x S 160‘0+<( 05—

. 4d . 4
8) H(07 OZ(])‘F (W _4d1> H(L O‘O)_‘_% - ﬁ - 3(;62)2 3 ( )2 + 3 (x T - 1) ECEE +

2)3
%) H(0,0,c1(a0);z) + (% 3 (id_11)2 - 3(4d1 )3 + ( 6d1)4 + 350 I 50d1 H(0 7170 @) <% -
5d1 16dy 2d;

16d 10d 3d 25d 25 d 8 8
=1 3 )2+3(w 02+ 3G2p ~ 3E—1F ~ Go17 ~ 3 1)5+ 1_—2+ (m 2)2+3(;p 2

16 3d? 2d? 2d? 3d? 25 d2
3e-2° T @-D* ) )H(O’ L0sz)+( =1 — 3(:(:—11)2 T3 (a— 1)3 Ll o 1)4 + 3(95 1) + )H(O, L1a0)+

4dy
(o —4 & — G4y + 5l +4) H(0;00) H(O,1,150) + (— 0 2t Ty~ Sy

0
4d?
3(;6_[15)3 + 3(11(‘] %1)3 + ( 3d1)4 + 3 (25d1 ) 25d1 + (x8di) +8 dl + ( ) _8> H(O, Oé())“‘ <_ (Z‘—i)g +4 d%‘i’

4d ) 8 ) 4d
4di— +4)H(0-a0)H(O 2,1;2)+ (3% —3ad— f“f+(4‘“°) +16 a3+ 18“5—(12“)2+(x 25—
3602 ;2:;? 4 (12 a;) B (12(1(33 " (12a T +48 ag+ ( ) (0; ap) + (W - 12d1>H(1;a0)+
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20 11 40 8 10 13 13 25 25 .
73 210 3@-27 3@-12 T3 @-27 3@-1P @-17 3 (@1 +7) H(0, c1(a0), 1 (@) 2)+

X
4 3 3 3 2 2
_ %% 4, 403  dof 160§ 6af  dof  20f 2 4 4ag _ _4dag _dag _ _
( 1 T T 71 T30 T 3 pom sl e - Rl s 3 S P2 7 s Wl po ol g

(4_—0“34 — 160&0 + (8 - ﬁ)H((LOZO) (4 d1 W)H(17OZ(]) x162 + 2 (13 D + 3(%3—22)2 +
3(121)2 - 3(m322)3 + @ 31)3 + 2(;351)4 +3 (:v 1) - %)H(Ov@(%) c1(ao); ) + (8 4 — (;p4di) +

8d 2d 50d 10 4 32 6

3—1% ~ G=1F T 3(a—1% — gt gt 3 (:c 2) T3@—12 3@-27 (:c 1)3 + @mor +3(x g
Ad2

%—O)H(l,o,o;:n) <W _W 4dl + (gc 1) )H(()?O‘O) H(l 07 1,3)) <4i11 (x2di)2 (4 dl) -

wly iy (- e + & o +8) Hiao)+ (- gy + gl +4 i) H i) = =

2 d?
2(903 1)+3(:v8 % 3 2)3+ (m 7@ 51)4_3(5)1) _%) H(1,0 Cl(a0)5x)+< o 1+( Tz —

3 (id21)3 + (xd21) 3(25d st - 3&66[5)2 +3 (8d1 et 3(16d1) - 3(246[%)3 - (5—%1)4 - 3(20—6?)5 +
B Tt 3 o T 3 Ty s 1) + 125) H(1,1,0;z)+ (%—
4d? — 12 d)l —8di+ i +4)H(o ao) H(1,1,1;2) + (jﬁl L -
M+t gfié)2 - 3(:§d11) - 3&6(15)3 + 3(19;1 d11)3 +7 2d1)4 +3 (Sagﬁll)s o ks ( (iﬁdll) +8di+
W*g)H(O;%)*( Gy 4 d ey 4y H(l?O‘O)‘%_mxg DRRFCE I e
ey ey Rl el ey %) H(1,1,c1(a0);2) + ((fdi) e 6) H(0;a0)H (1,2, 1;2) +

12d 6 d 4d 3d 25 d 8d . 4d
— o T oot~ oode t et~ i (( SR )‘24) H(0; a0) + ((w 1>5+< =

12 dl)H(l ao) + ;25 — 2(:311) —3 (9?92)2 + 3(;p_1)2 + 3(;p_2)3 —3 (fins - (;p_11)4 - 3(;p_1)5 +
%) H(l,Cl(Oé(]) 61(010); l‘) + (% —4dy — ﬁ —|—4)H(0' aO)H(Z, 0, 1;:17) (m d2 o 3(1:266%) _

8d 16 d 8d . .
Tl + 5 — e + (8- i) H(0io0) + (4 — 25) H(Liao) — 25 + 5y +

32 1 32 17 . 8d, |, 16d
T T3 s T e ey T _S)H@ 0 01(040),@4'( o R P

8d 16d 8d 16 15 32 1 5 17 25
312 3 @w-27 T 1) T3-2 3 (am 1) T 3@-22  3@-12 3 (:c 2) R oy R e b p
275)H(271707$) ((w 1) 4 dl + (w 1) 2)H(0a Oéo)H(Z,l,L:E) + (8_dé - 3(1;3_6%)2 - 3(5%11)2 +

16 d 8d . 4d .

3(90 P T e 1)4 + (8 & 81) ) H(0; a0) + <4d1 - (m_i)tﬁ) H(1;00) — 7% + 2(:331) +3 (532)2 +
. 4d

( 2 T3 (w 2)3 + - 1)3 + (m 1)4 + 2(96 1) 22_5>H(2’ Lei1(ao); ) + <_ z 1)5 +4 dy + (x_81)5_ -

) (0:00)H(2,2, 132) + (3% + 5% + ey — o2 + ity + (e —8) H(0s00) +

. 16 15 32 1 32 5 17 25
(m B 4d1) H(1;00)+ 755 R G L +3 =27~ (- 1) T 1) “3eip
7)H , C2 Oéo C1 (Oéo);:E) + <% - O/Ol - % + 3(§a()1)2 + 52 aO + 120? (gc 1)2 + (gc 1) 240[0
8a 8 o e 8H(0;a0) |, 4di H(1;a0) 6
22 T oS ~ Gt + gty 732 00 T 1(m 1>5°‘w1+( 07+ TGy Gy

7 28 a3 28 112 42 o2 28a2
3(96501) B 53_0) H(Cl(ao) 0 cl(ao);x) T ( aO + 7 0 + :c—oio - 3(90:1?)2 - 3060 - x—oio + (I—O{gz -

14ag 428 28 28 28 24 H(0;ap)  12d1 H(1;00) 21
@ 8 aO oot P T o T Gyt~ 11200 = TEoget - oy g -

3ad 3af  6ad
3(90141) -3 (m 1)3 + (w 1)4 + 3(5751)5 + %) H{(c1(ao), c1(a), c1(ao); o) + (2(;?1) - % - m;:lol +

2
(2060)2 + 80[0 ai) - (60&0)2 + (:E 1) 180[0 60!() + (‘,EGféf)Q - (wﬁ_ai))g + ( )4 + 240[0 + 8?(0 ?O) +
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4d1(mH(11);a0) -3 (g? ) + (w_ll)z + (w_ll)s -3 (;)_1)4 - 2(m251) - %) H(c1(ao), c2(ao), c1(ao); ) + <_

+a0+ﬁ‘%‘%_%+% = +12O‘0+ N A ey R
16040 S e Sl X ey o 7 + 3G~ G- Sy 23_5)H(C2( 0),0,c1(ao); ) +
(zody - 58 - 25 + 3(2001?)2 2 g 200 2+ 2 — 3007 — Mg 4 0oy, loagy
(100)4 +40 ag — 25 + 2(:(:5 iy 3(90 2)2 +3 (;p01) -3 (ﬁgz)s + (m_51)3 + (;01)4 -

%) H(CQ(QO) Cl(Oé(]),Cl(Oé(]), )+32 H(07070 0; l‘) (% - > H(07070761(O‘0);$) +
(W 4di - 55 +12)H(0,0,1,0; x)+< ol adi + 12) H(0,0,1,¢1(ap); ) +
(= 12= ) H(0,0,c1(a0),ex(c0)i @) + (4= s ) H(0,0,ex(a0), e1(c0); o) + (245 —
8d1_(xf81)5+8>H(07170707$)+<_%’ 4d1+W+4) H(O,l,O,Cl(ao),x)+<—

4d3 2 8di 12 _) ) <4d 2 8dy 12
ot T4+ ooy~ 4)HO0LL052) + (G — 4d] - ot +—(:c T+

4) H(0,1,1,c1(c0); ) + <— il 412 dy — iy - 12>H(0, 1,e1 (), e1(ap): ( b
4d1—ﬁ+4) H(0,2,0, 1 (ag); ) + (— s +4d1+W 4>H (0,2,1,0;2) + ( ;
4d - 2 +4> H(0,2,1, 1 (ag); z) + ( Al b ddy + i — 4>H(O 2, ca(a), e1(ao); ) +

8 H(0,c1(ap),0,¢1(cg); ) + W‘ll)g - 28> H(0,¢1 (), c1(ap), e1(a); x) + (6 +

i) Hi0.c(00),ex(00), ae0)io) + (G 4) H(0,¢5(00),0, e1(a0); ) + (10
ﬁ) H(0, ca(ap), c1(ap), c1(); ) (16 ( ) ) H(1,0,0,0;x) + (ﬁ _
(x4di)’> H(1,0,0,c1(0); ) 4 d2

8 di 8 . _
+( o+ s + ddy — 1),)H(l 0,1,0; x)—i—((x s

s 4d1+( - >H<1’O,1’Cl(a0)’ )+<_ - +4) H(1,0,c1(a0), 1 (ao); ) +
( dy _6) H(l,O,cz(ao),cl(ao);x)+ ((16d1) —8d; _W —8)H(1 1,0,0; x)

) 1)°
e 1242
( ET-4 (Isdi 4d1+ﬁ+4) H(1,1,0, c1(0); ) + ( L2y ad 4 2 s,

z—1
1" 1 1,1,0;2) + (gt — 48 — (28 — 8d) + 45 +4) H(l,l,l,cl(ao);x)—l—(—%—
(8 B +12d1+( 5 +4) H(1,1,¢1(ap), e1(ap); ) + ((504_‘111)5 —ﬁ—G) H(1,2,0,¢1(ap);x) +
(— s+ G+ 6) H(L,2,1,0:0) + (% — 2 —6) H(L,2,Ley(ao)so) + (- s +
m +6> H(1,2,¢c5(ap), c1(ap); x) + (8 - %)H(l,cl( ap),0,c1();z) + (% + ﬁ -
28) H(1,¢1 (), c1(ap), e1(a); x) + (— % + ﬁ + 6> H(1,¢1(ap), c2(ap), e1(ao); ) +
(4= Gt ) H2.0,0,e1(00)i) + (= Gl +4 dy + s — 4) H(2,0,1,0,2) + (s -
4dy — ﬁ + 4) H(2,0,1,c1(w);z) + (10 — ﬁ) H(2,0,¢1(ap), e1(ap); x) + (ﬁ —

8) H(2,0,¢2(00), e1(c0)s2) + (i —8) H(2,1,0,0:2) + (ﬁ —2)H(2,1,0,c1(0); ) + -
Gty + 4di - 2y +2) H(2,1,1,050) + W L+ G2y —2) H21,1e(00)ie) +
(10 - 5255) H2 Ler(ao)er(a0)ia) + (= G2 +4 di + 5o — 8) H(2,2,0,c1(ap); @) +

(%—4dl—ﬁ+8> H(2,2,1,0;:17)—|—<—(4d1)5+4 d + o 8)H(2,2,1,cl(ozo);x)+

/\/‘\
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(% — 4d1 - ﬁ + 8) H(2,2,62(0z0),61(a0);x) + <4 — ﬁ) H(Z,CQ(ao),O,Cl(ao);l‘) +

r—1 r—1

Gy — 10) H(2,c2(a0), er(an), e1(ap); ) — HHHebatow) 4 2 Aol bacoali))
4H (c1(20),0,c2( ao),c1(a0);z) 4+ 8 H(c1(aw),c1(a0),0,c1(a0)i) 28 H(ei(aw),cr(eo),c1(an),c1(eo)sz) +

(z—1)° (z—1)° (z—1)°
6 H(Cl(00)761an)vsz(ao)m(ao);x) _ 4 H(cl(00)7(02(05()))70701(050);1‘) 4+ 10 H(c1(a), 02((a0))01(a0) c1(ao)iz)
x—1)° x—1)° z—1
. 63d 19d? 19 d? 63d3 2035d3 2035d7 | 384 85 d 76d

H(0; ) (‘ 16(90—11) + 54(z— 1)2 + 54(z— 1) 16(w—11)4 T 432 (w—11)5 432 -+ 3(x 1) + 24(x—11) - 9(90—5)2 -

317d 313d 257d 8705d 5615d; 4 m2 68 1372 37 ™
108 (z-1)2 T T08(z 05 T8 -17 T 26@1F T 216 o=2 ~ 3@ 7) t8e-0 T T T3e—ap T

152 49 82 2 949 25 72 213 2572 3965
a7 T 1)~ T8 1)~ 3 (oo Jr4(gc 1%~ 108(z—1)7 T 8z=DF ~ 4@@=D% T 8=1° _ 5d(@—1p T

2 2
oo 3¢3 5+16C3+27r 11312 —92721n?2 _257r 940>—|—H( )( 27; g1+ ?;r_cé1)2+32(7;_d11)2 34(17r d1)3_|_

27r2d1 + 4L_ 1572 82 w2 + 72 572  _17x?  _ 25x? + (ETN(€)
=12 =2 7 8(z-1) 3(x—2)2 =12 3(:(;—2)3 Iz—1)7 813 8 (x—1)5 | 215 2

37r In2 +37T21n2_|_257'r )+H(1IE)<— 27T2d1)_|_ 7T2 d1 27r2d13_|_ 7T2d1 _ 257r2d1 _ 3<3d1 _

@1y 31 T3@=1)2  9a=1)F T 6 @D  I8(=1)5 2 (2—1)°
m2In2d 4 d2 d2 4d3 d2 205d3 46d 3d 52d 185d
syl Gt W oo y il o o Al e Y e (:v 5 T 3= T =T T 9 -22 ~ -1 T
28d 29 d 27d 835d 2054 70 56 13 56

5—2)5 T BBe=17 ~ 1 1)4 T 56ty T 36 ey T e o @27 T Ba-12 — 9(:(; 2)3 +

355 10 155 w2 155 8 d 4d 8d
T ST ST T s 1>5+_‘T)H(0’0‘0)+< L+ oy — e+ et

50d 16 10 20 6 50 .
et + 3%~ s sy e e~ e 5) H(0,000)+ (-
4d2 2 d2 4d2 d2 25d2 3 d 5d 16d 0 L6d Lod 5
T— 1 + (z— )2 3 (z— 1)3 + (z— 1) 3(96 1)5 ‘|‘ 1 x_ll - 3(x 1)2 + 3 (o= 1 1) + 30— 21)3 - 3(x_i)3 — (x—11)4 _

25d 25d ] d . sd
S + B) H(0,1300) + (2555 16)H(0 0,0; ao) (s 1) 8d1>H(0 0.1:00) + (2 iy ~

4dy w2 2 2
8d1)H(O 1,0 00) + (griadys —463) H(0,1, 15 00) + 55 + 1y — 5t a7 + ey — T +

5 25 21¢ 33¢ In2 | 3_2 125 8d 37 65d 151
6(x7r1)4+18 (:c7r 1)5 _4(x—i)5+ 3+2(x Ii) +om In2 + 2 >_3(x1—7r2)+6 (xﬂ 2)+48(x1ﬂ1)_48 (:c7r Tt
7di w2 1072 + 37d; 72 _ 84772 . Tdq 2 + 147r + 125d 72 144172 + 13dy 72 .
9@—2)%2 9 (z— 2)2 54(x—1)2 ~ 432 (z—1)2  9(@—2)3 ' 9 (—2)3 | 108(z—1)3 432 (z—1)3 ' 8(w—1)%

10972 241mt | 205dim® 15572 7¢  85(s 14 461G 14¢3 . 25¢3
24 (z—1)%2~ 720(z—1)5 " 216 (z—1)5 54(m 5 z—2 16(z—1) ' 3(x—2)2 " 24 (z—1)2  3(z—2)3 " 8 (z—1)3

43¢ 275¢. 1175¢ 4Lis % In*2 In 42 4721n>2 4_2 672 1n 2
16(:(:—31)4 ~ 16 (:(:—31) - ~ =1y +4Ligg — 6(;1—1) T~ 37Ex nl) +37 In®2 + 07152 —
1572In2 _ 472In2 _ 372In2 | 47%In2 _ 572In2 _ 3372In2 _ 2572In2 2 205 d 305
87(Tx—nl) - (1—211) 47(Tgc n1)2+ (g ;) 47(rz—n1)3_ 8(7;—{1) 8(7; ?)5 +3 e ln2—|——— 43217r + 4372r :
E.5 The B integral for k=0 and § =1
The e expansion for this integral reads

I(x,e;00,3 + d1e;1,0,1,95) = x B(e, x;3 + di1£; 1,0)
1 (E.5)
_ Eb(_lio) + b0 + b0 1 20 L o (8,
where

1,0 1
b(—1) DR

(1,00 of as ad ad 302
by —WO_QJFTO_;p—ﬁJFw_sJFﬂx 0~ (- 1)2+( )3+3a0 a—1 T

(mgolp - (mgol)g + (9:01)4 —4ag + <1 + _(m_ll_)f)) H(07 aO) + (1 - (x_ll_)s) H(0§ 33) ((lego{g?’)’_) -1,
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ot = —dlg?o ?;an +1 (:v 1) + 3% + 13d1% + 2d(l%1) iagl 9?;[10{)2 + 182(?; a1) - 7138 -
23d112a8 - j(ilal) + 125?; Dt 3?;?10{)2 1 4(Z;Oﬁﬁ)2 - 2(d1a 7+ 1 3(1010 EIRE 131% + oo 26@0101) -
3(1%1) — ot (dla(is ~ Tty o et — et (‘ xa_é b+ 7% —
i 1 - 2 (j - % 1208+ 55 — ot + <4a0> = G 1600 — oty +

5 5 13 . 37 5 5 5 5
3(z—1)2 ~ 3 (z—1)3 + 2(x—1)4 + 6(:(:—1)5 - F) H(0; o) + (? + 2(z—1) 3 (z—1)2 + 3(z—1)3 ~ 2(z— 1)

dyad drad 8d 2d 2d; o3 3d 2d d
37r)H(O;x)+<— 19 1a0)+ 1a0+ 1a0_ 19 —6d104(2)— 1a0+ 1a0_ 1a03+

6(z—1)°5 2 2 (z—1 3(z—1)2 z—1 ( H2  (z—1)
Scag + 2030 — 20 + 2ok — ZAGe - Fh — s+ 52 - ot ey ) H(1;00) +

ad ad 2 ad 2ap 3 a? 2002
(%—ﬁ—i—@H(O;ao) H(1;$)+(—2(x—21)—70+ﬁ—m+7—ﬁ+ﬁ—
o3 2 2 20 4H (0500 2dy H(1;00 5
—(m ns — 6 O‘0 o1 ( —z T (:v 5 — Gotyr T80 — (m(—l)g) - Ew—(1)50) Ty S 3(mil)2 -
25 . 4 . 4
3(w 13 + 2(z— )4 + (:E 05 F) H(Cl(()é()%lﬂ) + <— 4— m) H(0,0, Oé()) + (m —

1V H©,052) + (- 29 —2d1>H(0,1;a0) +(2- &) HOe1(00)i2) + (— 245 + 5y —

. 2d; _ 2H(c1(ao),c1(a0);z) w2 _ _n
2) H(1,0;z) + <—(x_1) e +2)H(1 e1( ap); ) ke e S~ 2,
1,0
bg ) ) —
d%ag o dlocé + d%ag . dlag 7r2a4 + 7a4 7r2a0 7 O‘O o 43d%o¢8 349d1 ag o d%ag + 2d1 ag +
16 2 16 (z—1) 2(z—1) 24 (z—1) " 4(z— 1) 24 4 108 108 4(z—1) z—1
7r2a8 o 7a8 4 d%ag o 133d1a T 2a3 + 191010 + 272 oag o 569018 95d%o¢g . 85d1 ag 3d%o¢g o
6(z—1)  z—1 " 27(x—1)2 ~ 108(a— 1) ~ 18(z— 1)2 54(x—1)2 54 72 3 B(z—1)
203d1 03 n2a3 I 353af  4diad 1 31d103 I m2ad 407ag 1 diaf  283dio} m2a3 I
72 (x—1)  4(x— ) 36 (x 1) 9( 1)2 8 (z—1)2 6(x—1)2 36(x—1)2 2(x— 1) 72(z—1)3 12(32 1)3
33102 w2 ao 1091&0 _ 205dian | 475 dlao 200 d2ag diap 7200 13 ag 4d2 o
36(x—1)3 + 36 T + 3(x—2) 4 (z—1) 9(z—1) + 6( 1)~ 36(z—1) + 9(x 1)2
73diog m2ag + 35a d2 190 + 173d10c0 + m2ag __ 8Tbm + 4d? 100 937d1 g m2ag +
18 (z—1)2  6(x—1)2 ' 3 (a—1)2 (:v 1)3 8 (x—1)3 ' 6(x—1)3 36 (z—1)3 ' (z—1)* 36 (a— )4 T 6(z— 1)4
41300 27T2a0 _ 737a0 di of dlao 3 o 4 26dicd 2d1a0 12 ao 8diaj  46a
@1t + ( o1 T a=1 3% 9 T 2= T ooz ez T
154a0 23d1a0 3d1 ao 53af  8dioj 4702 2d1 of  3lod 131 a? _50d1a0 gdlao 28ap
+ + T3-0 3 @12 T 3@=12 T e=1°  3@=1)° 3 3 T3 —n T

8d1ao _ 16a0 _ 4d1 g 68a 8d1 ag 98y 2420 205 d1 17d; 8
3@—12  (a— 1) = 1)3+3(x Pt et 3e-1r T3 T Jr4( ) 4( )+3(:c—2)2

13dy 371 17 dy 1 93 205d1 266 w2

9(z—1)2 + 35 ( )2 + 9(x 1) T 36(z—1)3  4(xz—1)7 + 12(z—1)% = 36 (xz—1)5 6( 1)5 + 9( ns 6
%>H(O;a0)+<_ 17d, )+9(13d1 _ 13dl)3Jr 17 d14+ 205d; 205 d1+

8
2+4(x D "3 GP

T@-1) " 0@ 12  9@-1° " A@1)T T 36(@—1)5
36(2‘1—71)2 + 36(:(: 1) T 12 (1:?31) - 6(?21)’ o 9(5661)’ + 37r2 %0 H(0;z) + (dlfo -3 dl% + 4?; )
3d1od 13d1a0 77d1a3 d2 ao 6d1a0 4d3od 23diad | 23d? o2  131d103d 3d§ao 53d1 0
261 + + RISy o 1)2 6 6 TIT@eD 6@l
3 (Cf Dz T 4(7d1a)0 T a)g - g(icdl?)q - 256% =+ 12gee — 1% b =k ?dlag B ?ﬂtcil—la)g - (2ﬂcd—%?)03 +
33?g10f§3 + (id ?)04 - 34?gl_of§4 + 205d1 S @) 3(9?11) 9(;d21)2 + 13 %?-11)2 +@ 21) 6(?;27(11) -
e d>4 + 3(4%) )H(1:00) + <ﬁ - %2>H(25”") (5 a0t B g - T -
(s + Gty + 4807 — 10 4 (16a3 - (16a33 + as ) _640‘“% - 3(x—1>2 + 5T~
mjt%) H(0,0; a0) + (—7—34 2+ 52 — 5 + i+ )H(o,o; 2)+ (2d1a3+
ol a0} Shed | Shah 5y g gp hed M eh ok g shhen o s
e LI 5d1 — 3+ 3y~ oy — gf’j_ﬁl)E,)H(o 1;00)+H(1; x)( o +< o+
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2d 37d 8 13
G172 3 (x 1)3+(x T T 3 =15 +ﬁ+2(x 0 3@27 (o= 1)2Jr 3 2)3Jr ST 2T

3(55)—71)5 +T> H(07 OZ(])-F ( ( 8d1)5 + (z—1)5 1) 8) H(07 0) Oé()) < (z— 1)5 +( ) —4 dl) (0, 1, Oéo)—
3(§7r21)5 * ﬁ) + <_ @5 T Ady + (gc—1)5 - 8>H(0§040) H(0,1;z) + ((ﬁ - S)H(O;ao) +

((m % 4d1) (L;0) + 575 + 3 (925—1) - 3(m82) NS . 0z T3 (:BS 37 T 3= ° %~ 2(;_31)4 —3 (311)5 +

2 diod  32diad  8dy B 8d1af 12d; o2  8dio? | 4dy o?
%)H(o,cl(ao);:n)Jr(zdlang e = LR 1)2+24d1a0 L ) A B S

z—1 3(z z—1 (z—1)2 " (z—1)3
32dyap— 8o 4 By a9 Bdiag | 8d) ag +%+%_ 4 )2+( e 4)H(1,0; ag)+ (%_

-1 T @12 (@-1° T @@-1) =13 % " =1 z
0 2d1)2 + (4d1) - (:cdll) - 3(27(1;) ~353 (905 nt 3(:(; 37 T = ) —3 (:(:8 7~ s+ 2(90131)4 +
il - )H(l 0; :17)+<d10z0—|— op_ 16djaf _ ddj “°+3f‘d 198, +12d303+- %0 iog | 2l of

164300 — 2419 + ?5_33 - (id_l?)os ?d o+ R (id21)2 + (;p2di) - (ﬁ?y) H(1, 15 00) +
H(Cl(o‘o)' )<d153 "'4%?—31) - 2(ioi61) _&%_%T% - Calclff 6% 1T 4(d1 a)o g(igféf))? 779%?3 + 23déag -
3(90 3y g?;_oig) - 1;?3681) - 34(11—06{%)2 + 12?ia()1)2 + (d1 a)03 G(ilafﬁ - 1316CYO — Bdoe 4 2oy _diag
3%2001) 3 02)2 + Ll(cslclafﬁ - 2(2535)2 - (idl(fé)% + 68 it (4d1a)04 3 ffaolyx + 121a0 + 205d1 + (2 % +

3208 | 1203 8
=] + mfli) - (w Ci(;z + ( )3 +24040 8 O!() + ( 8&0)2 - ( 8&0)3 + (w 1) 32050 +

8a 3
2050 — +3 (:E 1)

10 10

20 74 . diat  16diad 4dy a3 4d a
ﬁ_s(x—1)2+3 @-17  @-DT  3@-1)° "'_) H(0; a0) + (dl% e B — ke

@zt

6dia2  4d 2d; o2
12d) o+ — 1“)0 + Gy — 16d1ag — 50 + 15 — éil%%ﬁjl_ﬁi 25d1+5d1 Ty +
10d 5d 37 d . 16H(0,0;00) | 8 diH(0,L;a0) |, 8d1H(L0;a0) | 4 d2H(1,1;00)
Sa—17 ~ 1) —3($_11)5>H(1 O e B i s sy oy e, s iy B i B

1Tdy 53 8 _isd 317 134y 31 ___ 174y . 193 _ _205d _
4 (z—1)  4(z—-1) " 3(z—2)2 9(90 D2 " 36(z—1)2% " 9 (:c )3 36(z—1)3 4 (z—1)* " 12(z—1)*  36(z—1)5

w2 266 230 4 d? 8d . . 4d 24d
g 1),+9(x 1)5—T)+((I s — s +4d1+( - —2) H(0; a0)H (1, 1; g;)+( Ay 2

4d 37 d 8d : 4d? 4d .
e 11)3+( )4+3(:v—11)5+<_( s + e 8> H(O,a0)+<—ﬁ+(m g 4d1)H(17a0)+

ﬁ + o Ty~ ar T3 T3 (:v 5 — 2(m131)4 ~ sy + g) H(1, 01(00)' T)+ (2—

6048 4 a

ad 3ad 3
( ) >H(0-ao)H(2 Lyx) + (w—_ol—FTO—x $+ 3 ( Ty —8af + =8 = 1)2+($ 1)3+18a0
8H (0;cx 4dy H(1;« 7 13 11
) (IE 1)3+(:B 1) —24a0+ (( )0)+ 1(w (1) 0)+m—3(m 1)2+(:B 1) _2(x 1)
37 H aé oeé 201(3) 2a0 Sao 3a0 2 a
-1y T 7) (c1(ap), e1(a); ) + <m — 7 — ﬂ + 3y + Ho 4 20— = 2%+ s 1)

2 ag

6a3 Tl 2a0) 7 2a0)3 + (x Wi +8a0 — 355 + oy oy T 3(9031)2 s oot e T
oDt 1) %S)H(Cz( ap),c1(ap);x) + (16+ %) H(0,0,0;a9) + (16— %)H(Qoao;x) +

8 di . 8d .
( e +8d1) (0,0, 1; ag) + ((x o 8) H(0,0, 1 (ao); ) + (( e +8d1)H(0 1,0; ) +

4d . .
(G — 4 — 2 +8) H(0,1,00) + (s +4d}) H(0,1, 1 00) + ( — b +4ds + s —
8) H(0,1,e1(c0)i ) + (-t —6) H(0,1(00), cl<ao>'x>+(2—ﬁ) H(0, ex(a0), €1 (a0); ) +

2

(Edhs — 2 +8) H(1L,0,0,0) + (- (s + i ) ~2) H(1,0 cl(ao);x)+ (- o +
8 d 4 . 4 dy
S — 4dy - W +2)H(1,1,0, ) + <(m_1) B+ ddy + i 2) H(1,1,¢1(a0);z) +
( (;1 dll5 + oy 1) —6) H(1,¢1(ap), c1(ap);x) + <2 - ﬁ) H(2,0,c1(ap);x) + (ﬁ _
2) H(2,1,0;x) + (2 1P 1) ) H(2,1,c1(ap);x) + <ﬁ — 2) H(2,c5(ap),c1(ag);x) +
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4 H(ea(ao).cr(ao)cr(ao)iw) | 2 Hlea(ao).co(@o)er(ao)ie) a3 | _2n° o  b5n2 __2n?
(z— 1) (z—1)5 z—2  8(z—1) 3(z—2)2 9 (w 1)2 3(z—2)3
72 2 3772 21¢ 17¢ m 2In2 1737 2
36 (x—1)° T 1 (m s VAR v s v T o 3 - i el n)5_§“ In2 —>55— -4

E.6 The B integral for k=1 and 6 =1

The ¢ expansion for this integral reads

I(z,e500,3+die;1,1,1,9) = x B(e,z;3 + dig; 1, 1)

— éb(_lil) L 4 apM 4 20 4 o (), (E.6)
where
bt = —ﬁ,
- 8(9” DR (?08—1) + 6(:va—81>2 - 23 T1 ?f D~ 20— = 7+ 1 )3 + 250 oy T

o . H(ci(ao);x
SeeT? " T TP T 2T 200+ (%%—ﬁ)H(Q o)+ (% - m) H(Ov"E)"'% -1

o = _dllgo 15(1; 03 (:(:4 53 Lt 13d1a0 ~ )Jr 4?;011) 122(?;a81) 9?; (11)2 +36?§a1)
ot - By 6(5% o) - S+ iy -5 (?22)2 + 3ty — 5y — ety + o ey T g+
Bhn _ 4 (75 3T 4(m 5w t3 (I:Saz) 3(C:lf;1af)2 + 6(2111?)2 - (;l 5+ 2(C:lc s~ 1 S(an 7
(d1a34 + 12?5(10) — L5 + (‘2(5—31) % +35 3(3 31)2 +8a0 _iTaer%_% 6 af +
26— (1_1)2 + (;p_fis ( i T8 a0+ o R 3(m1—62)2 +7 (1_1)2 + (;p_sz)s 1 (;p5_1)3 (;62)4 +
2(x31)4 + 1 (3;3—1)5 o 1_72>H(0 ap) + (il ! (:(;7—1)2 + 4(:(31)3 o 2(x31) T 12 (i?ll)5 + % o % +
T T @ 82)3 + ooy ) H(0;2) + ( dlfo - 4?;331) +1 déag + C:lcl—af 3(?01) —3d; af — 23(11—?{2)) +
sty — s + Ao+ hop — o hon  doe Bd by o

CV4 CV4 CV4 CV3
—(mﬁll)z;) H(17 040) + ((mﬁl) - (m£62)5 - (m_11)5 + 1)H(O' aO)H(l' x) (4(95—02) - Wo—l) - TO - m——o2 +

ad 2 o al 4o 3 a2 3a2 2 a 2 ad 2
1 T 392 "3z T3 T 3=y T 2D T 2)2 + (:v 1)2 + (:v 5% T 3T S as T
2 4 8 2 H(0;a0) di H(1;0) 4
oy Sl oyl o i (x—oé(33 + ooF T oo~ e 1)4 +dag — (x ) e ) il B
5 16 7 5 25 .
71 3@-22 Tie—? T (:(:—2)3 T Ie-D7 (x 2)4 + 5 )4 T 1 (:c 5~ ﬁ) H(ci(ao); ) +

( 2T G- 1)>H(O’0;O‘°)+(ﬁ_2)moo'x) ( e d1>H(071;ao)+(_ﬁ+

_ . . d 16 _
1— G55 ) HO, e1( a0)io) + (- Gl + 555 + o — 1) H(L02) + (625 — 555
1 . H(ei(ao),er(ao)sz) | 16 H(ca(ao),c1(an)sz) 472 2 g2 7
@ 1P 1> H(1, er(a0); @) @-1) + (@2 T 2P T EEoTE ~ 6 4
(1,1) d%aé 5d1a0 d2aé 5d1a0 7r2a0 11010 w2 ao 11 ao 43d%o¢8 427d4 ag
by - 32 +32 (z— 1) " 16(z—1) 48 (z—1) +8( i + — 316 26 T
Tdiad el d2a0 +- 83d1a0 1 2l 47a3 I 2 diaf 157d1a0 w28 i 1390 I
36(z—2) 9 (m 2)  8(z-1) (m 1) 12(£B 1) 9(£B 1) 27(z—1)2 216(96 12 36(z— 1)2 54(x—1)2
w2 o} 218a0 +95d2a0 301 dlao _ 41diod i 2802 n 3diad 9d1 0} n2a3 n 15103 i 10di03
9 144 48 36(z—2) " 9 (z— 2) 16(z—1) 8 (z—1) S(x 1) 24 (z— 1) 9(z— 2)
2602 2d3al 25d; o 2ol 533a 2o 319d; m2ad 221a

9 =27 - 2 T2 o2 T 2= ~ 7 @0 T Ia=1)F — T @=1F ~ 2@—1°F T 36 @=1)3
a3 | 199af  205d37 oo | 175dian | 97diag 209 ag d2ag 281d; ag w2ag 191ag 74 diag
+ + + ey +

4 9 72 18(x—2) 18(x—2) 8(z—1) 72 (z—1) 2(z—1) 6(z—1) 9(z—2)2
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17800 +5 2d3 ag 5d1 ao o | 650 4 12d1 ap _ 28ap d2ag | 337diag 2
9(z—2)2 (m 02 6(x— 1) 12 (z— 1)2 18(z— 1)2 (z—2)3 (z—2)3 2 (z— 1)3 72(z—1)3 12 (z— 1)
2330 2d? a0 1009diog  _ m3ag 991 7r2a0 . 1909 ag dlao diad 208 o 4
817 T @) ~ 2(e-1)8 ~ 12 @=D7 T 3617 T + T ae=h ~ T=1 2%

13d103 2a3 dla 23a3 4dy of 29a3 101 of 23d1a 1002 3dy o2 1002 8a2
0+3(x02) 0+3( — o2 szt o T 3oy T et T3 e
4d105 28@ dla 3705(2) _ 1670‘8 _ 25d1a0 28 d1a0 400 4diag
3(32 1)2 "3 1(6 )2 J;é ) 376 (o1 4d ° 55 —11_42 - %05d ?::dg( ) ’ (%402d)2 i (155)
QU O Q| Q Q| QU QU
T2 T a2~ =1 T 3= T o) 3 (e 0)4 + O+ IR -t sty e T
16d 88 47dy 103 16d_ + 25d1 103 4 32dy 80
9(z—2)2  9(z—2)2 24 (z—1)2 12(z—1)2 (z—2)3 (w 2)3 24 (z—1)3 ~ 12(z—1)3 (z—2)4 (z—2)4
9d 145 205d w2 661 w2 409 34d 40d 116d
1 (x 11)4 + 2(z—1)71 " 72(x—i)5 T 12(z—1)5 +36(95—1) T 12 36 H(0; ao) 3 (z 12) - 3(m—11) - 9(:(;—21)2 +
AT dy | 16dy 25dy 32 9 | 205dy__ 205d1 4155 . 88 103
24(:2 N2 T @—2)3 24 (:v 13~ @—27% T 4@@—0% " 72(@—1)° 72 z— 2 12 (z—1) ' 9(z—2)2 12 (z—1)2
103 145 167 2 7r2 661 372 | 661 ) diag
(z— 2)3+12(:(: 1)3+(x 2) T 12(@—1)% _(:c 2)5  12(z—1)° 36 (x—1)5 + 36 H(0 x)+<180_
dad drad 13d2a 101d1 ad drad d?a? 23d; a3 2d?a3 29d; a3 23d? o2
drog+ gty — o5 f - ¢t oy Sl o gy o 1(3 T 9 @17 ~ @) 13~
167dy 02 5dy 02 202 5d1a 4 d1a 2d2 a2 14dy o? d2a? 37d1 o2 25d%ag | 145d
12 b 3 (x—%) + 4( O) O + 3(:v—2)02 o 3(901 1(;2 + 3(z— 1)0 + 2(gc f) o 12(m—1)03 o 61 + 61 0+
14diag d%ao 4 dioag 20d1a0 2 d%ao 11d1 g + 8d1 ag d? 140 + 37d1ag 4 2d? 1%  5bddiag
3(x—2) 2 (z—1) " 6(z—1) 3@—2)2 " 3(z—1)2 3@—12 " (x—2)3 (x 1)3 ' 6(z—1)3 ( )% 6(z—1)*
205 df  535d 10d d? 2d 16d 2d3 11d 8 d 37d
T 36 3 1)+8( 0+ a1 TG 1) 5= T 8E—17 ~ (o= 21)3+2(;p 1) 5 T3 (ooTP
2d3 55d, . 8n2d 167 2 2 . 200 o 8 of
e T ) H(1; a0)+<— By Aot ——) H(2: a:)—i—( 29 1 94 01+_:3(x -
32a0 12oz0 8 ao 4a0 8 o 8an _  8ap 16
+ ( )2 + ( )3 +24Oﬁ0 Z—1 + ( ) ( )3 + (Z‘ 1) 32050 + + ( )2

20
@ 71)2 - (;pgz)s + (m—1)3 + (:v—2)4 - (m—61)4 - 3(m—1)5 + §> H(0,0;a0) + (‘ -1 T = 1) - 1)3 +

16 64 32 64 ) diad  16diad  4dy o
= )4+ (m % — +m_3(z 7 T m-2)7 (w—2)4)H(0’07$) <d1 R e e = s

St + 12d103 + "’il_i‘g ~ (e Gt — L6dh — Mg 1 sy — e, 4 ding 1 T .
0 s — s — (s o+ (2 — i — 5y ) H (0, L 0) +H (1;2) (ﬁ*
(2 [ B o Vi el G oy s R LVt i i o R s
N i B ey L (:? F it~ e 5 oot +%>H(0? O‘O)JF(_%JF(:U%)S +
G —4)H(0.0:00)+ (‘( g +<32d1> e _le)H(O’l;%)*s(f”zzr it E)

32d 2d . . as 4 ol 302
(_(:c 95~ 1" +2d1+(z 25 +(x NE 4)H(O,a0) H(0,1 $)+(—2(;p32) o 2+ 392 Tz

4o 4 of 2a da 8 a 16 o . 32d 2d1
[ R o) e e eyl eyl oy ((:c " —44 58 ))H(O’O‘OH(( o5+ oty

. 6 5 20 7 16 3 16
2d1) H(00)+ 325 — 550 — 5627 -2 T (:c 2)3 + BT T et ol o
2
43 ) +%)H(O,Cl(a0)7 ) (dl Ofo dlao o lﬁdslag 4d1 ao + 4d1a02 +12d1040 6d1 ao 4d1a0

6(z—1 3(z—1) (x—1)2

2d; a? ddiog | 4d1 « 4dy o 4dy o 25d 4d 2d 4d .

(m11) —16d; 09— m1_10+(x1_1)(2)_(m_11)03+($1 1)2 1_|_——3 o 1 )2—1—( 1) _(m_i)4>H(1,O,ao)+
15d 19d 28d 17d 12d 34 16d d 43 d 11 5

(_ 5w—2) T3w=1) T3 (2=92 " 6G-12 ~ @=2)° T 3a1)F T =27 ~ =17 ~ 6@a=1) 2-2) +om= D +

16 5 43 43 . ag | _diag
T2 T e T 32 T T oo T 1)4+(m St E e )5_F)H(1 0;2)+ ( BTy B

8d2a0 2 dlao 2d1a0 2 92 3d%a(2) 2d aO dlao 2d% ag 2d? 1Q0 2d o 2d1ao
3 T3z 7041 Ao+ T — it T e —8diag — =3 Tz T eF T e
25 d% d2 2d? d2 2d?2 . diag diag ag
toen 3oz T e~ aonr) H(LLao) + Hia(a); o) =52 — 559 T 5p=y +
d1a0 aé 4 13d1a0 dy ao . 5a8 . dlag + 43a8 . 4d1a8 + 14a8 + 2d1a8 .
8 (z—1) =z—1 — Q)T T3 2(z—2) 3(z—2) 2 (z—1) 12(z—1) 9 (z—2)2 " 9(z—2)2 " 9 (z—1)2

- 100 -



2903 1010 = 23 dloc 3d1a3 1103 3di a2 Ta? 4d; o? 1002 2d1a3 13a2
8- 01)2Jr g+ C I 2)+12(m 2)+ Ta—1) 2= T 3@=2)2 ~ 3@=9)2 3 (e=1)2 T 3@=1)% ~
2dy ao + + dla 370{ _ 1670‘0 _ 25 divg + diag + 37 di o9 2lag  _4diog
(xz—2)3 (x 2)3 2 (z— 1) T 12(z— 1) 12 6 2(x—2) " 6(z—2)  2(z—1) 4(z— 1) 3 (90—2)2

14 2d 17aq 4d 4 d 17 16d 40 2.d 55
T3P T3 1P Te- )2 MG N e i e L N | T L T 10)[0 ST T
145 205d 408 40P 8a 408 1603 6 03 | 6af 4 o?
6t 1+< s O g 2 — e g — T SR e Gt — (a1

8a3 4 4 8 16 4 32 16
@ °)3+( )3+12040+L02_x%01_(x 05%24'(1 17 T o2 (:v B~ oogrt ety — 16 00— 555 +
20 64 7 5 6 25 diad  diaf
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18(z—1)3 = 18(z—1)3 = 8(z—1)% + 4(z—1)F T2 (gc—11)5 + 36(x—1)5 + 36 H(0; o) + 8(:(:—11) o 18(90—11)2 -
5d 15d 205d 205d 7 8 31 13 22
18(x 11)3 +3 8(x 1)4 +72(:(;—i)5 + - +—2 T 4(z—1) 3 (x—2)? + 18(x—1)2 + 8(z—1)3 4 (z—1)% + 3(z—1)5

415 2 205 X dla dy ad 13d1a2 d1a2 5d1a2 7d1a 23d
36(z—1)° + 5 - %)H(O’ ) + ( 5 6(90—1(;2 Tz T 12(:(;—01) + 12(m i)) T2 0)3 + =3+
2d d 2d 13d 35d 7d d 13d; ,
So=1) ~ 3@=12 T 31 ~ 6 @oDT — 120 12(9:1 1) + o2 12(90 % T 617 ) H(1;a0) +

2 2 i diad diod 13d1a diod 5a3 2d; o3 Tas
(72@?_1)5 _7> H(2,x)+(— 5 T8 -1 1 ( )+ i+ L= =) T 3= T 9= " 8@=17 ~

13 o)  23d10 ol 3d; o 903 2d; o} dia? 13a2 23% 25d1 ap
9 T 12 3@ Tda=1) 3@-1 3@17 2(;p_1)2 RN sy A ey A =t
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2a0 _ _diog 23ag 4w 2d1 g 20 ag diag 229 2d1 g 2500 25 ag
o2 *3 D Sa-2¢ * 07 P ale-p t

r—2 2(x—1) (z—1 (16 ) 63(:(: 1)2 o 2( 1) 2 3 (z— (z—1)% 3(z—1)4 3

205d1 + <i _O‘é z— 1 + 3(90 1)2 + ; +3 ao T - )2 + ( ) 12O‘O 4a0 + { 400)2 (;ff)s‘ +
d Q diod 8 diad

(m_1(34—|-16040—m—|— o )2_|_3( g _(m 31) _3(902_51)5—%) H(O;Oéo)_|-< 1 0+2(1 o)+ § 0 _

2d1a0 2d1a
x—1 3(z— 1)

2(:;621) +3 (:f 02 3(xd11) 2(§d11) - 6(25 dll)’)H(l a0) =555~ g 1(icd_ln + ey + 3(x§2)2 +1 ?:gil)Q -
18(z— - )2 + 18(2[111) 18 (21—1) 8(;5d1)4 e 31) 722?;)—%1)5 + 36(?2151)5 + %) H(er(ao); ) + (_
B +3 (:c 2 T 3(x21) (:(:—31)4 —3 (551)5>H(0 0;a0) + (235 +327 3 (:(:2 0z~ 3(9031)3 +
(:(:—1)4 +3 (x—l)S)H(O= 0;2) + (_ 2(?;cd—11) +3 (:g1 1)2 + 3(xd11)3 o 2(§i11)4 - 6(25—6111) 25d1)H(0 Liag) +
H(1; ) (‘%JF (%_ (xill)Q +3(§g11) P (x g +6(i5di)5 +3t 3 (x8—2)2 . o )2 +3 (:c 27
k) H (0 0) + (4= i ) H(O, 05 00) + (201 — (255 ) H(0, T 00) + 525755 ) + (2 —

3d1 ch 2d1 Oco dy Ol

_2d1 g 2d1 2d1 o 2 diag 25d;
6 leéO 7—1 (:E 1) + ( )3 +8d10[0 +

z—1 B 6

(z—1)2  (z—1)3 ' (z—1)* 6

2 dy — 255 +2) H(0;00) H(O, 1'x)+(—%+§+§iﬁ—%— @—ji_gﬁ%—%jt
6a3 + 290 (2040)2_’_(96 — (w 1) 8a0+< ﬁ)H(O,aO) <2d1 ( ) >H(1 ao)+—_
oD ~ 3 S S — o — +2_5) H(0, ¢1(); ( 2, )2 _
Ty ST~ § e~ ez T 3 2>2+ T s ) H(L0sa) + ( i~
G ) H (0 00 H (L L)+ (25— i o+ gttty — ot 1>4+6<25d11>5+<4 W>H(O @)+
2d1 s ) H(1:00) + 725 — gigm — gt + e i) HOerfao)so) + (2=
( ) >H(0 ao)H(Q,l;x)—l— < ma—_gl—ozé— dofy '+ e é e+ 5 16a —I—xﬁi_gl— (;l 01)2 + (; 1y — 1203 —
2 — Gty + i+ 1600 + 15 ?°)+2d1<xH(11>a°) N U N
3(351) —%) He o). oo >+(%—%ﬁ—2“°1+ et 5 - g e

2 Q 2 8 2
6% Tt ( o~ s T o 80— st e 3 s 2)2 + 3o ~ s t

25>H(C2( ap),c1(ap);x) — 16H(0,0,0;x) + (2 I 1) > H(0,0,c1(ap); ) +

G+ G
G2 2 di+ Gy — 2)H(0,1,0:2) + (2 — 2 di — 2y +2) H(O, L ea(ao); @) +

(-
1 H(0,e1(a0), 1 (00)i2) + (2 = 2y ) HO,ea(0), e1(ao)so) + (s — 4) H(1,0,052) +
(7

21— 5) H(LO)CI(O[O)' )+<_%+2dl+ﬁ> 1717033‘ < 4d1 —2d1_
= 1)) <1,1,cl<ao>;x>+( = dfs) (Ler(ao), er(a0)i@) + (2= ) <,o,q o)) +
<( ) 2) H(2,1,0; :E)+<2— g 2,1,61 (v); )—|—<( 15 ) ( ca(ag), c1(ap); ) —
2 H ,0 4 H 2 H w2 ™

c1(t(10) ,c1(ao);z) + (c1(ao)(;1(10;0) 1(ao (C1(a0)(;2(1050) c1(a)sw) T 2 + 8(:v - + 3(5_2)2 +

72 214. 33( 721n2 2572
-T2 ~ 3(m 2)3 T T eoE T aeonT T 1 (m_31) aia N ey 37 2
(1,-1) 37 1 od 37d1ad | 37d% o 37dy o 72 o 370 7r2 a3 37ad | 715d2a?
by - 432d ap+ 108 ’ "’432(;; 1(;2 o 108(z—f) 72(z— 1)2 + 108(xz— 1)2 + - 1080 + 864 -
793 diod | 115d3ad 41dy o n2ad 1970 107d2 0 263d1 o 57r ol 41902

76 T 864(m 1) + 216(x—1)  144(z—1) 216 (z— 1) "~ 864(z— 1)2 + 316 (x— 1)2 + 144(z—1)2 = 216 (z— 1)2 +
493d3a3  57ldiad  Tn?ad 6490  13n%0d | 871ad 3515 diao _|_1040dlao 25d1 g 4 50a0
864(x—1)3 216 (z—1)3 144(z—1)3 ' 216 (z—1)3 144 216 432 27 9 (z—2) " 9(z—2)
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265d2 o 523d1 aq 6200 d2ag diag 2a 113d2 g
108 (@—1) 105(z—1) + 13 (:v Nt o T T8 -1 ~ BA@-TZ ~ 36 -7 T 27(90 ‘vz + 108 (a=18 T

307d;1 ag + w2 ag 3250 + 2911d3a0  1739diog  13m2aq + 4099aq + 237r ao _ 4859aq +
108(z— 1)3 18 (z— 1) 27(90 1)3 132 (@—1)% ~ Bdx—1)* 72 (x—1)%F " T08(w—1)% 108
7d1a0 7 lecO 7a 7 aO 109d1a0 13d1a0 11a 29d1a0 53Oc0 67d1a(2)
( tRE-1)? de—nzt 9 T T35 @) T Be=1 ~ 36 @=17 T BE=02 T 36@=1)
790‘0 _ 1210‘% _ 305d1 ag _ _8ag 38d1a0 + 10 g + 4d1 o _ 20aq _ 2d1 o + 82 +
18(z—1)3 18 18 3(z—2) 9(z—1) 9(z—1) 9(w—1) 9 (z—1)2 9(z—1)3 9 (z— 1)3
207d1cg  27lag +3710«) +2035d% _ 2035 dy 38, 463 3 161dy _ _x® _
18(z—1)% 9 (z—1)2 432 108 3(z—2) 3(:(: 2) T 16(z— 1) 2(w—1) 8 (z—1) 2( D
T6di | 152 1943 L3 w21 19 d} 4 _605dr , _ x
9(z—2)2 ' 9 (z—2)2  Bd(z— 1)2 108 (z—1)2 36(90—1) 108(m—1) ~ Bd(z— 1)3 108(z—1)3 " 36 (z—1)3

1643 63d2 50dy w2 + + 203543 895 di 2572 4 5665 _ 2572 +
108(z—1)3 " 16 (z—1)% 3(x—1) S(x 1)4 (:c 1)4 432(z— 1) T 27(z—1)5 ~ T2(z—1)5 " 108 (z—1)5 72

1855 ) 7 9 7d1 a?d 7d2 o Tdiof 109d2a 121d1a? |, 13 d?a? 11d; o
m) H(0;00) + <_ 2610 BT s AT e s 5t meen) T 3eE=1)
29d? o 53d; o2 67d2 o2 79d1a0 305d2 a0 |, 371djap 4d1a0 19 d?a0 |, 5diag 2d2
@12 36a—1)? + B3 ~ G- 8 +T 8 T3w—2 9D 9@ T I @-1?
10d d2ag 41d 217die0  271d 515 d3 635d 4d 139 df 31d a2
-1 T G=IP 915 36 )T AT T 72 % 1 8a-D) 1D -] 72 1P
d 59d2 85 d 217d? 271d . 403 4 a3 202 10a2
36(mi1)2 T 2(x— 1)3 o 36(w—i) 36(z— 1)4 + 15 (x 1) )H(l 0‘0) + 3(90—01)2 B TO + 3(x—01) T 3(z O)2 +
14 o2 26a 16 8 16 52 Qa0 4 2051 | 16 4 15 d 7 32
ot T3 T 3een T 3(:031))2 - 3(xff)3 b e v e s s i O AL Rl e
10d 10d 15d 205 d 415 205
Tl T O~ P TR i _(:c—1>4+18(x 135_9@ i %0 ) H(0.0; aO) (_
15d 10d 10d 15d 205d 205d 2
oy T odr T TP T T T T e 18~ ae T i~ 0T~ s )3 +
13 82 415 4m 2 | 205 2d1 af | 2diod 13d1 o | diod 5d1 o2
1% 3(:(11)5 +5m-15 — Sty )H(O 0;2)+ (_ oz T R T3 oz T
Tdicd  46d 8d 4d 8d 26d 205d3 205 d 8d 1543 7d
SEo1F 3 3 10“3 +3ae1? T 3 etE Tk 1(11)04 + 36 p e Il T y Bl o
16d 5d3 5d3 314d 15d2 13d 205d2 415d .
S@—2)? "9 @=T2 T 9(90 Y2~ 9=1) T 8(a=1p T Iz=1)7 ~ 3 ( Tyt 36( )5 - 18@_{)5) H(0,1;00)+

4n%d 8d 16d 8d 16 d 8d 2 16
(3(90_1_1)5 + <—x—§ 32 T 3a-17 T 3@o3p oI a- ottty (m % T 3@-12  3@-27 T
10 3 25 25 . 8d . 4d?

3 (@17 + @—1)7 + 3@-1° ?) H(0;0) + <_ —(x_i)s +8dy + —(:c—l)5 - 8) H(0,0; 0) + <_ (x_i)_s +

2

w2 w2
4d2—|— (4 dl) 4d1> (0,1;040)—73(3”1) ) H(0,1;2z)+ <(x_6{1)5 —F2d1—m+ﬂ2)H(0723x)+ <_

2d1a 2 dic 13d; a2 dia? 5d1a 7d1 a2 46d 8d Ad 8d 26d
. + 3(z 11)0 ¢+ 3 (;—01) 3(z— 1)2 + 3 (x1—10)3 - §a0 B 3(m1af) + 3(9:1 ?)O - 3(x1683 + 3 (z 10«))4 +
35d 7d d d 26d . 4d3 4 d2 d2 205d?
" 3aeT) T3 e T 3E-T) _3(m_i)4> H(1,0; a0)+<w—11 (:v 1)2 T 5GE=1E " A1 T 36 @1 T
46d 16d 52 d 40d 28d 98d 13d 4 72d A15d 80 13
S@-2)  3e-1) 9<x—21>2 ton 1>2 527 9177 T86-DF T 3@-1)5  Be-1F  3@-2) 8- T

2

9(;p562)2 +13 (2;?91) (m 2)3 +5 ( )3 + (203 L 2(mi1)5 +6(w—1)5 _WT_%>H(1’ 0;z)+ <—ld2 ag+
:),(C;llc2 0z T+ oo 6?2 1) 65(12 12)2 + 6?960@—083 — Bl _ 34(??5) T 32(i%ff)2 - 3?;?%633 + 1?d o7 +
5+ 5 ~ e+ s~ Ty (L ioo) + (0, ca(ao)sa) (— 5+t — i+
BIRCE I T G T T T
6(?;7 1)2 + (Cglgl (11) 6(19%)3 + = % + 2541,10 T2 4a0 dlao + 14&0 3(8(10)2 ™ 34([:11(1{)) B 3(?v8af) B (2;1(11)03

o7 + Gt~ T 73:?0 - 205d1 + (2 i 208 — 3% + 5 1)2 + 5 2 (8 a)2 T
by — 240 — 59+ i — o+ 1>4+320‘0_ 3T T T3 Gar TR 3 ap

3 2
gy ) HOoo) (—diag 2 25 4d1“°+?d”> “iz e g

2 leéO +16d1a0 _ 4dioyg + 4d1 oo 4dy g + 4d1 [a ) 25d1 8 d1 + + 3(16d1 16dy

@-1)? e 1 T @12 @0 @Dt 3 o2 7 T3 (:c T T 32p T

- 110 -



e + ) H (L oo) + (2 —16) H(0.0i00) + (ﬁ 81 ) H(0. 1) + (2% -
. 4d ) 32d 35d 28d
8d1) H(1,0; 040)+<(x_i)5_4d2) H(1, L ao) =5t 12)4‘3( RIUR ey Rl ey R e _9 (322)24‘

28d1 80 28 dy 5 di 4dy 43  _ x?
9—1? ~ 8- ~ 92 + (:c 2)3 Ry Rl po )3 G-t T3 E-DT  s@-1)p 6(90 5+ % -+
415 d2 O‘O d1OcO d%a d1a4 7r20c4 aé s 2a0 aé _43d2a0 43d1 O‘O
>+H(61(Oéo) )< DR T oD T auEe) T I +7 s T +
d%ao 16d1 o n2ad 230 4 d3q 53d1 o 72 o 37ad 22 ag 43% 95d2a0
1) 9 (- 1)~ 6= ) 5= o) ~ e 1)2 + e mjz + T8(z-17 ~ 27(a- iz + +
95d1 o2 | 13d1od 1302 3d202 | 16d10d al 5902 4 3o} 173d103 n? o 9a2
18 T18=2) " 9 (@2=2) ~8=1) T3 @=1) Jr4(gc 1~ 8=1) Jr9(gg-1)2 ~36E—1)2  B@=1) +6(gc 12—
d%ao 139d10c 7r2012 560c0 7r20c0 46 O‘O 205d%o¢0 205d; oo 17d1 o 10a0 1a0
T@17 - 05 T T2 Go1® ~9@=1F ~ 2 T 9 3% T 9  Ba—2 o2 Tiw-D
127 diag 7T 4+ 1247ag_ 38djaq _ _T6ag  _ 4 diag 4 3ddiag 7 g 565ao + d2ag
9(xz—1) 6( 1) 36 (z—1) 9(z—2)2 9(z—2)2 9( 1)2 3(z—1)2 6(z—1)2 18(z—1)2 (w 1)3
146d1 o m2ag 1495 o 4diag 505d1 ag w20 803ag 272 ao 377a0 2035 d3  2035d;
919~ Ba—1° + 3617  @=DT T8 @—DT T 6@—DT 18 (a—17 T +—3: s T
diad  di of o 4 26d1 o | 2di0d 2003 8 dia} 28a0 52 ao 23d103 403
( T el eI M T T 9 T a1 3@ 9102 @12 9 T 3 T3m3
3d1 aO 1 18a0 I 8diof 140  2di o} 2603 46 03 50dian 8a0 + 2d; oo 920 4 _l6ag
3 (z—1)2 (z—1)2 (z—1)3 " 3(z—1)3 3 3 z—1 3(z—1) ' 3(z—2)2
8d1 ag 80&0 + 4dy ag 88ag  8d1 ag 100avp + 100&0 + 205 d1 + + _15dy T 32 o
3@—1)2 " 3(z— )2 (z—1)3 3(x—1)3 (@—1)% T 3(a— )4 2 (a—1) -1  3(z—2)2
10d; 10dy 15d; 205d; 415 205 ) diag
(-2 9 (m 0%~ 9@-17 T 9 ( ) 20T~ @- 1)4+18(m I ) H(0; 040)4‘( 1
dieg  d? of diog 13d2 o} 26d1a0 d2a0 10d; of  4Ad3c 14di o 23d2a0 _ 23diof | 2d1 of
PR g 1)+2(;p 1 + +3 3@—1)  9(a— )2+9 =1z T 32—

3d?a? +9d1 a? 0y 4d?0? 7d1 od d% a2 i 13d1a3 _25d§a0+50d1a0 4d1 a0+d 100 46diag | 8 dion
2(z—1) z—1 3(z— 1) T @12 (z-1)3 T3 (z-1)3 3 3 z—1  3(z—1) ' 3(z—2)2

3?5%32 + 34?;[1?32 + (2d1a)O - 34?:?101“))3 - (idiiy)gl + 35?;[1?34 + 20355 205d1 + 5%+ 4(15d1) 2(%1) -
3(19? d21) g(gfdl)zJr 5 a2 g(gfdmJr (gldl)3Jr (15 d) 2(13dl)4Jrg(sz?:?il1)5_18%{?%)5>H(1'O‘0)Jr -
: ao +dag + fff -3 %gg(iy - 64;0 - 24% + (26 (f) (m 1) 5 +48ag + 1050 — (160(32 + (iGOﬁ - (26_?)04 -
640‘0 32— e~ a5 H(0,0500) + (2daf — gt Tk
S 424 dyod — UG s S 59d) g+ g <8d1a>° + (id“f‘f - ?xdlffo Tt
A — e — syt eyt 35’98_%1)5>H(07 Lag)+ <2d1a0 S 3%% + 3 38( dla)z +
24d, 0 — 12md_1(110 + ?mdlf)lg - (id_l?)o —32d1ap + g0 (fgdufé)02 + ?gl_f;g - (id_“fé)oél XL 48 dl - 3(§d11)

oo+ i G )H (1,0;00) + <d2 ag— Cﬁai% oot A0 ?8 - S?j%—a(ﬁ 1200~ 90 +
(et — 2058~ 16500+ 5 ?d ot — e+ S 2 — e — g+ (:c—iyl +
%)H(l Lag) + 3?8d1) —3 ( 3 T 166(id21) - 1%?:%2) - 8(7:::—1) + 2(;’—1) - 9(;6_63)2 + (i522) -
54(1;[121)2 + 10832(3d1 0z T 36(97;2 0z 108(293151)2 - 541(2—@)3 + 1086?211)3 + 35 (7;2 )3 1081((;431)3 + 1 G(?g)cdzn

3&%)4 ST T m 1)4 + 43220(305df) 2??5 Cil) 72?:?”1) + 1085?9?51) . s (‘ 32(7T Qd; +
3?521) + <i di (x2dj)2 +3 (id21) (:cd21)4 e di) +35 - 3(;63)2 - 3(5?1)2 + 3(1:?—[21)3 - (x—iyi +
i R GV Il o ( )' — I~ T 3 %) H(0;a0) + <_ (16d1) +8d1 +

2
. 8d 2 us nd
16 > H(0,0,ao)+( ( ) +4d? + ~ 1) >H(0 Liag) — (1‘2——1) 2 >H(1 L;x) + ((x—11)5 _

2 32 ) 4 d2 d? 4d? 3 205d2 46d 46d
2 (;—1)5 - 72r )H(1,2,a:) + <_ 71 (:(;—11)2 ) (:(;—11)3 + 4(x—11)4 " 36 (x—ll)s o 3(m—12) + 3(90—11) +
52 d 40d 28d 98d 13d 415 d 8d 4d 8d 2d
527 " 912 5 @-2° T 9e-1F 617 T ma-0p T (‘ o1 ¥ G2 T 3G-18 T @17
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50 d 16 32 16 32 16 ) 4d3 d3
5e-1° 7213027 T3 G-17 3@-2° - 1)4)H(0’ ag)+ (‘ 1t (m 1) BERCES R sy

25d2 8 d 16d 8d 16 d 8d . 8 dy

a1~ 2=2 T 3a-22 T 3e-127 " 3w-2F T @ 1)4> H(l O‘O)+<—(m )5 16)H(0 0; ) + <(;p % —

8d1) (0’ 1a040) + (( 8d1) -8 d1> 1 0; Oéo ( 4d2> (1, 17010) + 3(1, B) + 6(90 Ty~

56 299 56 23 203 35 .

T @27  T8@-172 T 9@-2° 6 @17 61" 6(gc 1) 6 (:v 05 + % F + F)H(l,cl(ao)w) +
8 d 164 8d 16 d 8d 16 15 32

(2”2‘@2 0y )H(2 0;)+ (( 1+3<w o2t 312 3w T a1t T a2 3o 327
7 25 . 8 . 4d

3(;p11)2 + (m322) (:v 51) - 2(11_1) 7 (:v T )H(O ap) + <—(x g _8> H(0,0;a0) + <—(m_f)5 -

4dy ) H(0, 1 00) + giys — 5 JH (2, L2) + = 2o+ m2dy + 20 — 20 ) H(2,2;2) + (45—
BT =y @-1° )
ot 2503
Qp—

dlaé aé 26d1a0 + 2d1 ag 41018 8d10c0

1070c0 23d1 0‘0 50c0 3d1a0
2 (z—1) o1 z—1 — 6(z—1) 9 (z— 1)2 + 9(z—1)2 + + + 3(z—2) +
221 o I 8diaf 27% _ 2di03 1503 1970}  50diaq 10 ao 1 2d1a0 _ 18lag | 20ap
12(z—1) " 3(z—1)2 2 (z-1)2 (z—1)8 " 2 (z—1)3 12 3 6(x— 1) 3(z—2)2
8d1 g

4 16 1603
3(x—1)2+3(8x0af)2+ édl?)og_(igoigg_?;zl 10;2+(29a(;4+223a0+205 d1+< ao ) 4o 34- ao_s(xféfp_

6403 24 16 8
;0 . ao + 0‘0 _ a03 +48 ao 16ai) _ 160402 + (16 Qg 16 —64a0+m——85—

z—1 (=12  (z-1) (z-1) 0% (= 1) 3 (z-1)
0 100 , 2d 32d 8d 8 diad
3(9081)3 + (m 1)4 +3 (io s+ —)H(O, ao) + (2d1a0 - ml_(fo - 1a0 + xlof) 3(90_1%02 +24d1 0 —
12di0Z | 8 diad  4dia? 8 d 8d 8d 8d 50d; , 6d 4d 4d
T+ G 11)0 e 11) —32d100+ 20 = O H e T e T s Tt T 3o 3o T

6 d1 504, 16 HO00:00)  8diH(0,L;a0)  8di H(1,0;00)  4d3 H(LLiao) | 20 15d,

@D T 3@-1p )H(l o) @—1)5 @13 @15 =15 121t 7@-D
49 40 10dy 5 10d; 275 154, 6 205d; 2

w10 3@-27 9 @102 3612 9a—1° | 36 @17 j -7~ G-I + I8 (a—17 R 7
725 925 diog  diag of oy 13diad | di of  3ad 4dy o

18 (z—1)° W)H(Cl(ao) c1(ao); )+< T 1D 7@ 2 9 T o1 -1 9@-12 "
2503 Glao 23d1 od  3diad 310 ddiod  Tlad  diaf 1503  131af 25d1a0

Be—12 T 18 T T3a—1) TI@-D T 3a—1)7 12 @17 @1 117 12 +

di a9 13 4d1a)2 + ?5 a)Q + 2diog 12 g 4d1a04 + 290&0)4 + 1690c0 + 205d1 +( 2 O‘O +20&0—|—

z—1 z—1  3(z—-1 (:v D3 (@—13 (z=1) 2 (z—1
8a 8a3 3202 1202 8 a? 402 8 S
1 T3 r 3 a1t = 177~ @1 +24% e el e v F Y (:v B — 3200+ 55
2 32 8 4 . diod 16d10c 4d1a
71 3 @27 3@-1° Jr3 23— e G e +_) H(0; a0) + (dlao— o=t S

4d1a 2 6dlc“(2) 4d1a0 2d; a 4d1a0 _4d1 o 4diag _ 4d1 ag 25d; 8di
3oz T12d o5 — T3+ oz — oy — 16diao + w12 T a—0? ~ G-Df +

d 16d 4d 16d 2d 4d 32d 82 35d 73
1 322 3 11)2 T 3P T o1y (1_1)4)H(1 a0)+ 355~ 3 (:c 5 " Te-T) T =1

284, 56 323 28d 56 5 d Ad 29
5 (227 T 92 9(90 1)2 T 3% o T 9-27 ~ 9= 2) o 1)3 + ( ) ~ - T I
%) H{(ez(ao), Cl(ao) $)+ <%+%_ TGP TP T D T eIy )H(O 0.0;00) + <_

100 12 12 100 6d 4d 4d 6d
B Rl Bk w ey Rk ey R ey Ak s )H(OOO@ <Tll‘3(m—11>2‘3( St et T

3?3_‘111)5+%>H(0,0,1;a0)+< . ‘111)5+4d1+($ s —12) H(0; a0) H(0,0,1;2) + (——+a0+
o — et — 1 M+ S — 21208+ 42— e 1 o (f =V 16@0*(( 5
8) H(O;Ozo)—l—((x 15 4d1> (1;@0)—m+m—|—3@ 2)24—3@ L —3(m 2)3—1- N )3—1-( )4—1-
%) H(0,0,¢1(ag); ) + (f%ll — Tl — 3k dyr + gy T 50d1>H(0, 1,0;a0) + (—
Sdi | (16d1)2+ (8d1) (16 d1)3+(8 d1)4+m -5 (;62)2_’_ (:(:21)2_%3(96162)3 - 10 _(x_?,l)4_
?,(fT)s + %) H(0,1,0;z) + <3i1 3(5%) 3(30 di)s + (:v 1)4 + 3(15d1 5+ 253d%> 0’17 L o) +
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(s —4 @3 — 2285 4 ddy + 155 ) H (0 00) H(O, 1, L) + (B0 — I8, 8y od
( 8d1)4 + (— W+8dl+ﬁ—8) H(0; ap) + (—ﬁ+4d%+%—4d1> H(ly00)— 25+
=1t 3(1162) 3 (m2_1)2 - 3(;p1_62)3 + (ml_o1)3 @ 31)4 + ( = %~ 23_5) H(0,1, c1(a0); ) + <_ (ﬁi)kﬁ

4d1+m—4)H(0'ao)H(0 2, L;x) <2ff 2005 — o= 1+3 (i e +32% +12af (5—013)2 +(x4_a§)3 B
2403 890 (f_‘)‘f)Q — ( 8%)3 +( )4 +32a — 16H (0; atg) — 8y H(1;00) — 25+ 2(11 7+ 3 (;*92)2 +
T~ Seeed T i T e 1)4 + 30 2_25) H(0,c1(a0), 1 () ) + (xa——él — o — ifi% +

a3 16a3 6 a? 4a2 2a 2 4 4 4
517 T3t T Eap T eoap 120 2Nt TG ao)s T (w 1)4 + 1600 + ((;p 07

8> H(0;0) + ((4d1) 4d1> H(1;a0) %_2(;31)_3(532) 3(x— 1)2+ (m 2)3 (w—31)3_2(x2—51)4_
2+ ) HO,ex00),e1(00) ) + (34— Gl + et — gt o + 2%~ s -
i + 5 — e JH(1L,0,0:0) + (i — A2+ 225 — 4) H(0;00) H(1,0,152) +
(e - %) H(0;.00) + (% = LIt o) ﬁ - 2<x7 n 3<m82>2 +3 <x8—2>3 -
i i UG vt
o3 T Rt T RGP T eap T Gy~ w2 T2 T aear ~ 32p T Ay T e

12d7 4dy
o+ 2) H(l 1,0;2) + (—( by — 4d} - 2+ A2 4 H(0;00) H(L 1, L) + (25 -

ety + e~ )4 3 ey + 20— i — 5O iy~ e+ (- g 8 i
ﬁ)H(O;O&o)—F( (w 1) +4 d2+(8d1) )H(l-ao)+i2—2 o~ 3o sy T e
o 5l - 2) HOL Lalaokia)+ (- s+ 2 —|—6)H(0'a0) (1,2,1;2) + < Sdl -+
i s+ e ey + (2 16) H (05 00)+ (s —8d1 ) H (1 00)— 25+

3(904 7+ 3(1161) 3 (f92)3 + 3(;1)3 + (;p211)4 + 3(;3_51)5 + %)H(l, c1(ao), e1(ao); ) + (‘ (4 1P
ddy + 2 4) H(0; 00) H(2,0,1;2) + ( L+ 3y + 5y — Sy T T + <(w 7
8>H(0' 040)+<(4 dl) 4d1) (Lao)+ 3% 35 (f)—l) _3(;)_22)2 _3(1211)2 +3(;p_22)3 - (w 51) _2(m171) -
3 (:v Ta—1p T 25)H(270,01(0é0);$) + (% - 3(;1p6_d§)2 - 3(;§d11)2 + (16 dl)s - (;pg_di) — st t+
3(;p_2)2 +3(90_1)2 - 3(5)_22)3 + @ 51)3 + 2(m1—71)4 +3 (551) —2—>H(2, 1,0;2)+ <_(4—)5+4 dl_m*‘
2) H(0;00)H(2,1,130) + (= 8% 4 00 4 80— 0dr o S (80— 8) H(0a0) +

o+

d .
<—(m4_i)5 _4d1) H(1;00) + 3% — 2(;351) —3 (532)2 - 3(;1)2 +3 (532)3 e 51) - 2(m1—71)4 - 2(;351)5 +
%)H(Q, 1, c1 ()i )+ (% —4d; — %jts)H(o; ag)H(2,2,1;x)+ (8_d§ ST [
16 d 8d 4d .
73(90—21)3_—(x—i)4+<8_—(:c—81)5> H(0; O‘O)+<4d1 =1 ) H(La0)~ 7% + 95> 1)+3 oo s 7

7 . o 4 3 16
Tear o T It I %) H(2, c2(0), c1(a); !L”)+<xa [ a°+3(xa1)2 42605 4
6a  40f 20 2_ 4 4 4 8H(0:a0)  4d1 H(Liao)
e R N +< Gt~ 1208 22+ e — S 1000+ o+ et e
12 ao 4o

3ad
3(:v21)2 +3 (:v 0 @ 31) _3(90251) _2?5> H (c1(a), 0, c1(ao); )+< g F3ag+ ~ =)z

16on 18 a0+(12a(3 _(Gao) +36 a0+12ao (12&(32+(12 a)o _(i%{){g4_48a0_16(5%2{0)_8@(;1(11);5&0)_1_
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ad a a
%_(mflﬂ_( 2)3+ @ 9)4+( 25)5 —|—25)H(61(Oé0) 61(040) C1 (040)'517)‘1‘< 2z~ 1)+320+6 0 —

i — 80 — 52+ e (m iy + 180‘0 2% e oy g 2o - SR -
4d1(xH(11);a°) +3 (f e 11) = 1)3 +3 (x 1)4 +2(x251) +7> H(c1(ap), cz(ao) ci(ag);x)+ (ma—_él—
A~ iaﬁﬁ*w%ﬁ%_(‘l ot Gt 120‘0 724 T Gty — Gt T i+ 1600 -
gt T (592)24‘3@%1) _3(m 2)3+(w 1)3+( g _%>H( 2( @0), 0, c1(ap); )+<—%+
5 ag 10% 1003 40 o 10a2 10010 10 ag 10ag _ _10ag

= Tzl 3@ 12 3 15%+( )2 (x 1)3+3OO‘0 T @1 T o7 4000t
o R e VIl o Ll o Al e Rl Al e 125) H(C2(00) c1(ao), c1(ao); ) +
64 H(0,0,0,0;2)+ ( 1255 ~12) H(0,0,0,c1(a0); @) + (s —4 i — 52255 +12) H(0,0, 1, 0;0) +
(— (;l_dll)s +4dy + ﬁ - 12) H(0,0,1,c1(cv); ) + (— 8 — ﬁ) H(0,0,¢1(ap),c1(ap); x) +
(ﬁ — 4> H(0,0,ca(ap), c1(ap); )+ ((xsdi) —8di — oy ) +8> H(0,1,0,0;z) + <(x£61)5 -
%) H(0,1,0, cl(ao)'x)+<—( 55 + 4df + %—4(11_%)}[(0 1L,1,0;2) + (%—
A8 — 22 4 4 dy + S5 ) (01,1, 1 (00); @) + (8 dy — i — 8) H(O, 1,ex (o), (ao); @) +
( (w 1)5+4d1+( 5 —4) H(0,2,0,c1(00);2)+ ( s 4d1 A A H(0,2,1,0;0) + (-
b ddy+ i —4) H(0,2,1, 1 (00); @)+ (i —4 dy — s +4) H(0,2, e3(00), 1 (00); 2)+
4+ m) H(0,c1(a),0,c1(ap); ) + (— 12 — ﬁ) H(0,¢1 (), c1(ap), c1(ag); x) + ( —6—
) H0,e1(a0), ex(e0), ealao); @) + (4= iy ) H(O, e2(a0),0,e1(a0); @) + (% -
10) H(O,cz(ozo),cl(ozo),cl(ozo)' ) (16 - 5255 ) H(1,0,0,0:2) + (= 25 + A2 —
1) H(1,0,0,c1(a0);2) + (= iy + (2% — 22 +4) H(1,0,1,0:2) + (s — (;2?)5
2 —4) H(1,0,1,e1(00)i2) + (i — 4) H(L,0, e1(0), 1 a0)i2) + (- iy + 2 7 +
6) H(1,0,c(c0), 1 (a0)i @) + (% 8 di — 255 ) H(1,1,0,0;0) + (ks — s + 2 +
4) H(1,1,0 c1(a0);z) + ( e Y f)l -k —4)H(1,1,1,0;:E) + (% Yy -
A 12 +4) H(1,1,1,¢1(ag): ) + (—( s +8 di+ s —4) H(L 1,1 (a0), 1 (0); ) +
(— At s +6> H(1,2,0,c1(a0); ) + (% - e —6>H(1,2,1,0;x) + ( e
iy +6) H(1L,2,1 1 (o)) + (s — W 6) H(1,2, c2(a0), ex(ao); @) + ( — s +

r—1
e +4> H(1, c1(a0), 0, c1(ao); +< 12) H(1,¢1 (), e1(ao), (ao),x)
(s —ﬁ—b‘) H(1, e1(a0), ea(ao), < > ) (@ o —4) H(2,0,0,c1(a0)sa) + (%
4 di — 2o —|—4>H(2 0,1,0;2) + ( i+ 4dy + s —4) H(2,0,1, ¢1(ap); <(x -

10) H(2,0,cl(ao),cl(ao);:n)+<8—%> H(2,0,CQ(QO),cl(ao);x)+<8—m) H(2,1,0,0;z)+

rz—1
. 4d . 4 d
(2- 2y) HE1,0,e1(00)i ) + (Gl — 4 di + G2 — 2) H(2.1,1,0i0) + - s +
4y — 25 +2) H(2,1,1,e1(00);2) + (2% — 10) H(2,1,e1(a0), ex(ao)ia) + (i —4 du

Gl 8) H(2,2,0,c1(a0)i@) + ( — iy +4di + i —8) H(2,2,1,050) + (2 — 4 di —
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ﬁ%—S)H(ZZ, 1,01(010)'3})—1— <_%+4d1+ﬁ—8> H(2,2,62(a0),61(a0);$)—|— <ﬁ_

4) H(2,c2(ap),0,c1(); )+ <10 (w 1) > H(2,co(ap), c1(ap), c1(ag);z) — 4 H(c1(oc(<;c),_01,?éc1(ao);x) +
8 H(ci(ao),0,c1(ap),c1(a0);z) + 4H (c1(0),0,c2( ap),c1(ao);z) + 4 H(ci(ao),c1(a0),0,c1(x0);2)
(z—1)5 (z—1)5 1)
12 H(c1(ao),cl((oeo),)cl(ao),cl(ao); x) 6 H(ci(ao), ClEaO) ;2(&0) ,c1(ag);z) + 4 H(c1(ao),(cg(a())),o,cl(ao);x) .
x—1)5 r—1)° rz—1 5
10 H(c1(ao),c2(a0),c1(a0),c1(a0);z )+H(2 .Z') (27r di  4n3dy 2 72dy 4n2d,y 272 dy  4rx? 1572

@1 2 3@=27 3@ T 3@-27 (-1 =281

8 w2 w2 872 1772 2572 7¢3 7¢s | 37%2In2 2 _
=22 T BE=TZ ~ 3 =27 + ar 1)3 T 5 e T 8o T 3 eanr T3 T oy 97 In2
257T 63d2 19d? 19d? 63d2 2035d2 2035d2 38d; 161 dy
)+H(0 33)(‘ 6 (ooT) T 5i=1)Z T 51 m=1° ~ T6(=1)7 ~ 133 (a= R T 2E—n
76d1 3934 605d; 50, 895d: | 2035di | 4m 2 68 3x2 3
=27 108 (@=17 _ To(e—1)° + 35— )4 t 57—y T T8 T2 T3 8(90 D 26D
872 152 257 2 215 72 3772 1643 1572 25w 2

3@—272  9(z—22  36(a—1)2 T 108(z—1)Z T 3 (:c 3P " 36(z—1)% T 108 @—1°  Ba—17 (- 1)4+72(x %
5665 5_1_(21 C35_|_33C3_27r In2 +27T21n2_|_3257r 1855>+H(1 :13)(— 21§3d15+ 21n2d1+ (_

108(z—1) (x—1)% 108 2(z—1) (z—1)5
4d? d? 4d? d? 205d? 46d 46d 52 d 40d 28d 98d
I T EoZ T T T A= T 36 o1 3-2) T 3@—1) T 9@=22 " 85@-1Z " 9 (22 T -1

13d 415 d 80 43 56 299 56 23 203 n?
ST T TS(e- 5+ 3w-2) T 8- ~ 9 @-27 " =17 T 52 ~ 6 @-1® ~ 8a-17 _ 8a=1)°

35 . 8d 4d 8d 2d 50d 16 32 16
S ) O 0) + (= 34+ s — i+ i — 5 — 2 i+ i -

) 4d? d? 25d2 8d 16d 8d
3(x—2)3+(x—1)4 )H(0,0, 0‘0)+(_m+(x—1)2 T3 o T oDt 3o a2 T 322 T 3m-12

16 d 8d . 16 . 8 d 8d
Ao M) H(0,1 )+ (2% —16) H(0,0,0; 00) + ( 5%y — 81 ) H (0,0, 13 00) + (245 -
2

2 . o2 T2 472 4w w2
8 dl)H(O 1,0; a0) + (( L —4d ) H(o,1,1,040)—3(9;r 55+ T + 5 — 5y + Ty
25 21¢ 63¢ m21n2 25 8dy 2 372 35dy w2
G (x 1)4 + 18(:(:7T1) T I T - mIn2 + 25 ) + 30 778 (c=2) ~ i8(e=T) T
312 7d17r)2 + (107r 2 Tdym? 10772 7d 2 1472 5dy 2 55m2 d17r24 +

B (x=1) 0 T9@-12 T I @—12 T9@-27 9 @—2°  A@—1P® T 16@=1F @0

11572 263 7 + 352 4 TG 203G 4G | 85¢ , _1AG TG 245¢s
24(z—1)% 720(90—1)5 36(x—1)° ' -2  16(x—1) 3 (@—2)2 ' 24(z—1)2 " 3 (z—2)3 | 8(@—1)3 16 (z—1)%

4Lig | &

525(: 1225 ¢ (2) -1 In*2 In 42 | 472In%2 4 _2 7.2 67r21 2 15721n2
@1 ~ S+ oy — 4l + g D St 3aens 3T T2 - S+ P
472 1n 2 37r21 2 472 1In 2 572 1n 2 33721n2 2572 1n 2 25,2 217w 4 205d w2 26572
(x—;)Z tiG nl) (:(:—2n)3 i n1)3 + 8= n)4 + 356 n) -5 In2 - S5+ S — T

F. The J%I-type integrals

F.1 The J«I integral for k=0

The ¢ expansion for this integral reads

... ... . o
TV, 30, dp,00,d0:0) = (5 )G+ S+ DG+ 2+ )G + (G+i)g” +0(), (D)

(j*i)_O%=@—3y8+6yo—%H(O;Y)—2H(0;yo)+1

. (0 2 4 4 8 3.3 10 3 15
G+ 0) = — Lot + o T - Buag + - 2yal 4 1% _ 10003 +
8 d’ 7d! 21 11d" 2
M 1y2ag + 18ygap — 24¥ 4 9y3 4 v 20 _ Hdivo 4 3 40 4 ( yo + 3y2 — 6yo +
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2 +2>H(0; ao)—g yoH(0;Y) + 3yg H(0;Y) — 6yo H(0;Y) — H(0;Y) + (—2y3+9y3—

! 03
1890 + 2H(0;Y) = 5225 = 6 JH(030) + ( — 245 4 3193 — 601 yo + S5 — 2H(0;00) ) H(130) +
(—2a0+52+ 2)H<c1<ao>;yo> + 3H(0,0:Y) +8 H(0,0:y0) + 24 H(0, Li o) -

2H (0, c1(00); yo) + 3 H(1,0;Y) + 2H(1,0590) — 2H(1, 1 (a0); o) + % + 2,
(j*i)(o) = Hdydaf+t5di el —- yoao rdiygad— dlyO ag+ +7 d1y0a0+ dyyooig —
U+ QH(0:Y) o — Sy H (0 Y)ao + 3y H(0;Y) of — Badiydold — Sdiyd of + ”‘”’yo% +
%dlyo ag+ 19dlyo Qo — 217?{% % —gdlyoag—%%yo o+305y0a0 gyOH(O Y)a0+3y0 H(O Y)og —
%—OyOH(O Yo + d1y0 of + dlyg 5 — 275§/§a0 —5dy ygap — Gdyypag + + 43d1y0a0 +
1y0 2 1003970% + 2y H (0; Y)ao 125y8H(0; Y)a% +10 yOH(O, Y)ao - —dlyoao -39 1?40 ap +
217%(10 + 12d1y0a0 + 2d1y3 ap — 50?’%0&0 — 65d1§’°a° — 29d/13y0a0 + 200 _ 3yOH(O Y)ao +
11 y2H(0; Y )ag — 18yo H(0; Y )ap + 24020 — 81w | Lug _ 17dpug +6d’ — Mg 29w _
S50 0 4 11dyy + 23 H(0;Y) — 243 H(O Y)— dlyOH(O Y) 2y2 H(0; Y) Hd yoH(0;Y) —
30y0H(0 Y)—m? H(0;Y)—2H(0;Y)+ H(0; ao)(yo 0 y0a0+y0 o — 10098 | G203 20000

31yO 11d1 Yo

23y0 ao

581y0a0

16y0060 2d1yo 1 yo

4 y3ak—15y3a2+20yoad — +22 y2 g —36yoan+ ' 1y° +220—4d +2 dj+

S04 208 1(0Y) (0 Y) - 6o H(0:Y ) ”””’ ~2 H(0;Y)— ;;d11+ 24+ o

61
Yo— 1)+ ?>+

( d1y0a0 diyy a0+d1y0a0 Ydiygag+6diyg of —Fdiyoad +4diygad —15d1yg of +20d1yoad —

—12d Z/g M>H(1'ao) 2H(;Y)+ <y06oco_y0a0+
4 4

yoz% _% B 890% +3y5 Yo ao 10yooco + 11% +2y3 Yo ao 15y0% +10y0040 9(;0 : yoao +11y0()é0+4d10z0_

2 o — 18y0a0—|—2H(07 Y) o — 2a0+% L —4d1 +2d) + 200 (4a — A —4) H(0; a0) —

2H(0;Y . . .
%—QH(O Y) <40é()d1 4d1 —4d1) (17010)— yil)dll + 1 +6(yo 1) +%) H(Cl(ao),y0)+
(4% 6y2 + 12 yo — —= — 4)H(0 0;c0) + 2yg H(0,0;Y) — 3 ng(o 0;Y) + 6yoH(0,0;Y) +

H(0,0:Y)+ (2090 30y0—|—60y0 8H(0;Y) y(}—31+28) H(0,0;90)+ <4dlyo 6d1y2+12d1yo—4 dy —
11d/ O‘O

127T

yil)d11>H(0’15@0)+H(1'yo)<— 1310%—5 11/8043 = O"‘ dﬂ/OO‘o d1y0a0+3d1y0 0+
_9d} ag 23d T ao

12
2“‘%@-2 iy — 0 7d1 i 34, Udiwo 30d1y0—|— 2dBH(0;Y) — 3di2H(0;Y) —

Ldy H(0; Y>+6d yoH (0; Y>+H<0 ao)(zd“’o : yo 342 +3y3+6dsyo—6yo— 142 H(0;Y) +

2 d s
e 2 L2010 +4H(0,050) +4dy H(0,1300) — 5 ) + (28 — 913 + 18 dyyio + 6, +

U 3
(4— 4dy)H(0; ao) — 2L H(0Y )+ by VH(0,130) + (— 248 + 893 — 6o+ 4H (0 00) +2 H(0;Y) +

3
4y H (15 00) — 3.5 ~10) H(O, e1(c0); o)+ H (0 0) (252 — g + 90 o — 4% 4 6y — 22808

Aydad— 15y0a0+20y0a3 16600 1 99 y2ay — 36yoag + 24¥0 — 13896 _ Td1v | 26 4 g g1 4

11 d,y —%ﬂ”‘% 6y0—|—12 yo— 5y —4) H(0; a0)+2y3H(0; Y)- 9y0H(0 Y)+18 YoH(0:;Y)+
2H(0;Y) . . 4d 2d; 61 a2 _ 109 3 .
20X £ 6H (0;Y)~2H(0,0;Y)~2 H(L,0;Y )+ A% — 24 61 1)—7—7)4—33/0 H(1,0;Y)—

3Y2H(1,0;Y) + 6yoH(1,0;Y) + H(1,0;Y) + <2d ve + 230 —9dyy3 — 3yd + 18d}yo + 6yo — 11 d) +

21 d’
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11d

4H(0;00) —2H(0;Y) — 2 200 4 2y 10)H(1,0;y0) 4 <2d1 W 3q2y2

(—4d; +2 d}+2)H(0; a0)>H(1, 1;0) + (— 28 4 32— 6 o+ 4H (0; ap) + 2H (0; ) +4dy H (1; a0)+

2 d 2 d}
A 242 10)H(, Cl(ao)'yo) + (4 a0 = 55ty — 4) H(er(ao), 0590) + (200d; — 2% —

201 ) H(e1 (o), 1 o) + (2 €0 — 525 — 2) H(ea (o), e1(a0); o) — 3 H(0,0,0;Y) = 32H (0,0, o0) -
8d4 H(0,0,1;y0) + 8H(0,0 cl(ozo) yo) — 1H(0,1,0;Y) + (4dy — 8d; — 4)H(0,1,0;90) —

2d’2 H(0,1,1;y0)+(— 4d1+2d’+4) (0,1, c1(a); yo)+4 H(0, 1 (), 0;y0)+2d, H (0, c1(av), 15 yo )+
2 H(0,c1(), c1(0);y0)— H(l 0,0;Y)—12H(1,0,0;y0)—2 dyH(1,0,1;y0)+6H (1,0, ¢1 (v); yo)—
TH(1,1,0;Y) + (4 dy —2d’ —2)H(1,1,0;y0) + (—4dy + 2d; + 2)H (1,1, ¢1 ()3 yo) +

4 H(l,cl(ao),07yo) + 2d/H(1 Cl(ao) 1; y()) +2 H(l Cl(ao) Cl(ao) yo) + 3(y02 ) -3 Cg —|- —|- 4.

F.2 The J%I integral for k=1

The € expansion for this integral reads

.. .. L. .
TV, 30 dp,00,do: 1) = (5 )G+ ZG )G+ ZG )N + (G #i)) +0(). (F2)

.. 3 3y2
Gei)) =% — 3 43y — L H(0;Y) — H(0;50) + 3,

NG
i) = ,
2.4 4 3,3 2.3 3
12y0a0+ y()fo _ yo4oc0 + 4y0a0 o 3y0a0 + 5y0 ay 0+ 15?/00‘0 5y00z(2)—|— 4 ygao 11y0a0 T 9ypap —
7d! 2192 11 d 3
BV yyf o T8 20 1y°+15y0+< y°+ B _ 1+1)H(0 ag) — gg’H(QY)

SYH(0;Y) = 3yoH(0;Y) — 5 H(0;Y) + (—yo+7—9yo+H(0;Y)—m —3)H(0;yo)+ <—
A S8 3ty 4+ 55— H(0300) ) H(130) + (= a0+ 5557 +1) Hlex(ao)spo) + 5 H(0,0,Y) +
H(070;y0)+d/1 H(0, 1;yo)—H(Uycl(ao);yo)Jr%H(l,O;Y)JFH(L0; Yo) —H (1, c1( ao);yo)Jr%Jrl,

_— 3.4 1Ly 3 4  Tyjag 1 4, 2ygo5 1
(] * 7 dlyoao + 36 13/0@0 — 2(21 0 _ —dlyooéo 12d1y0 OZO + O 0 + dly(] OZO +

% 1Yo — 29y0 ao + 121/0H(0 Y)ao 4y0H(0 Y) ZQOH(O Y)% d1y0 ag - 247d1y0040 +
17313188(10 + 5d1y0a0 s diyp af — 2173%)% - —dlyo % iéd1 Yoo 5+ 305y° of — Sy H(0;Y)of +
%ng(O Y) 0‘0‘ SuoH(0;Y)ad+ Bdiyd o+ 2diydad 2753;% oG §d1y0a0— Ldiydod+ 5813/0% +

d1y0a0 + 3 d1y0a0 1003%% + yS’H(O Y) ad — 145y(2]H(0; Y)ad + 5yoH(0;Y) ozo — Edlyoozo —
217‘%% +6d1y0a0+ %g d1yo - 503%)&0 65d16yoa0 294, yOaO + 23731000 H(O Y) ap+
17d1 y2 —I— 3d'y 111yO 4 49d’1 v

)(1)

d1yo Qo+
S ygH (0; Y)ao — 9y H(0;Y )ap + 22 yo L S .
65d1y° +5Ty0 + 5y H(0:Y) — g ¥ (0;Y) dlyoH (05 Y) T8 H(o,Y) %d’lyoH(o; Y) -
yoH(0;Y) — L2 H(0;Y) — H(0;Y) + H(0; 0p) (820 — Y628 | 9005 _ Bupes 4 3,2 3 10u0ay
YoH (0;Y) 247T 0;Y) (0;Y) + H( ao) 6 S0+ +32 o 0af

3
2y8a(2) 15y0 o + 10y0a(2) 8y0a0 + 11y0a0— 18y0a0+ —120 % — 7d12y0 + 31y° —2d —i—d’ Hdl Yo _

0;Y
1810 4 1, gH(o,Y) 342 H(O Y)+3yoH(0;Y) - 2 1) H(O;Y)—;OdllerO e +%)+

yo—1)
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( dryy ag—diygag+diyo af— —d1yoa0+3d1yoao Ly yood+2d1ygof— R diygag+10diyo af—
8 o 1yo 65d1yo . 2 yS ag _ M
dlyoao%—lldlyoao 18d1y0<10+- 6d1y0 }1(17a0) 24ﬂ']¥(1 }f) P +

Yo OCO _ 05_3 _ 4y%050 + 3y0 05() 5900% + 11058 + 3 .2 1‘L—’yO (2) _|_5 O‘o _ 905(2) _ 4 yOaO + 11y0a0 +2d10[0 _

1 12 Yo @ — T
(0; ) — L&)

p) 1 3
dyog —9yo o+ H(0;Y ) 0104-%—%—2‘114“1,"’49%—"(20‘0— o1 yo—1

2
H(0§Y)+<2040d1— 2 dy —2d1> (1;a0)—y20d11+y0 113 (yo 1)+%)H(61(a0);y0)+< 25 -3 y3+
10yO

6yo — o= —2)H(0 0; 0) + 5y H(0,0;Y)—3y3 H(O, 0-Y)+3y0H(0 0;Y)+35 H(0,0;Y)+ (

15y3+30yo—4 H(0;Y) L+14)H(0 05 90)+ (2 —3dyy3 +6d1yo —2dy — 22 )H(o,l; ag) +

11d ad
¢ — § oo +

H(LZ/O)(% /1118’043 dl ylag — F5 + 3diyo of — gdiyial + Sdiyd of +

ao 23 dlao

W of — Pdiyge + 5d13/0 af — zdiygao + 5 diygao + 9d1y0a0 + _193/0 —dy Y —
12 /2
Sl 21d1 vy 43 43d L DA 50y LB H(0;Y) — iy H(0;Y) — K H(0; V) +
&

3 / 2 2
3d; yoH(O Y)+H(0 o) (dl%—%o——dl %+ 3diyo — 30— g i +H(O0:Y) + 5% — 5 -

—5) F2H(0,0; a0) +2 dy H(0, 1; ao) ) + (d’lyg’— Y6+ 9 yo + 3]+ (2— 2dy ) H (0; ag) —

y()
dy H(0;Y) + % ) H(O,l;yo)+< US4 396 3019 H(0; a0)+H(0' Y) + 24 H(L ) — 2 —
5) H(0, ci(ao); yo) + H(0; y0)<y0a3 — y°2aé + yoag — Sygag +3y¢ 10y00c0 + 2ydad — 15y° of +

10y0a8—8y§ao+11y0a0—18y0a0+ 17%5—13?%8 7d1 y°+221y0 +2dy —dy+ M M—l—(%—&yo—k
)H(o; 00)+y H (0;Y) = Sy H(0;Y)+9yoH (0;Y) + 2L Y>+3 H(0;Y)—H(0,0;Y)—
H(1,0; Y) 24, & O —%2—%> LBH(1,0;Y) — 3 y2H(1,0;Y) + 3y H(1,0;Y) +

)
9dyy: 3
$H(1,0; Y)+(d1 y0+———§yO— y°+9d yo+3yo——+2H(0 ag)—H(0;Y)— jodlﬁyo T+ ost

5) H(1,0; o) + (2 - 2458 S (24, +1>H<o-ao>) H(1, Liyo)+ (% 4+ -
3yo+2 H(U;ao)+H(0;Y)+2d1H(1'ao)+2?1— i L 5) H(l,cl(ao);y0)+( 2

Yo yo—1 yo—1
2) H(ex(a0), 0:0) + (aods — 5oy = di ) Hler(eo), 10) + (a0 — 557 — 1) H(er(ao), e1(ao); o) —
%H(0,0, 0;Y)—16H(0,0,0;y0) —4 d} H(0,0,1;y0) +4H (0,0, c1(cp); yo) — %H(O, L,o;Y)+(2dy —
4dy —2)H(0,1,0;0) —dP H(0,1, 15 90) + (—2dy +dy +2) H(0,1,c1(aw); yo) +2H (0, e1(ap), 05 o) +
dﬁ }{(0761(0®)71;yO)*_}f(chl(O@)7cl(O@);yO)__% }{(17070;}/)__6}1(17070;yO)__d3}{(17071;y0)_%
3 H(1,0,c1(0);90)—3H(1,1,0;Y)+(2dy —d) —1) H(1,1,0;y0)+(—2d1+d; +1)H (1,1, ¢1 (); yo) +
2 H(1,e1(a0), 0390) +dy H(1,e1(0), 15y0) + H(1 e1(an), er(@0); vo) + groy — 52 + 5 +2

g
2 Y
)—

F.3 The J+I integral for k =2

The ¢ expansion for this integral reads

... ... . o
TV, g0, dp,00,d0:2) = 55+ )G + S+ DG+ Z(G+)H + (G+)" +0(), (F.3)

where

L. 23
(G*i)p =" —yd+2yo— sH(0;Y) — 2 H(0;50) + 3
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(2) 4a3

2 4
Yo%

7 a3 g zi:’))_zl - ——310040;‘ ? - y:;f i 6(yo112) + + 8y0 ag R 2%% —Z 8y0 . +100 32 " 9 2) ’
s~ g 2ufef - T+ 3(@/?22) ez T (yo 2)3 + 7 = o+ yoao - yoao +4yoco +
T2 T o7 T 3(535%2)34r 3(2?) a§)4—% T T T _MJFMJr(_%”O_

2 yo+ 3(y02_1) + 3(y0 2)2 + (yo 2)3 + (yo 2)4 + (yo 2y Q)H(()? Ozo) gyOH(O Y) +y H(O Y)
2yoH(0;Y)— §H(0;Y) + <— 243 Y5 —6yo+3H(0;Y) - 3(y0 03 (y§0—2)2 - 3(y})6—02)3 - (yo‘g)4 -

11d}
Sy — %)H(O;yo) + (— 25 1 2 — 2dyyo + T 2 H(O;ao)>H(1;yo) + (— e+

2 2 ) af 203 160 40 32
T+ 2) Healaokiyo) + (‘ =3 e +2 00+ 52 + 500 + G T T G0ar
%)H(Cz(ao)'yo)+% H(0,0;Y)+5H(0,0;50)+3d) H(0,1590)—3H(0,c1(c0);90)+5 H(1,0;Y)+

2 801n 2 1601n 2 401n2 32In2 __ 13In2 2 | 2

SH(L,0590) = 5 H(Le1(00);%0) + 500257 + 300227 + Tao=27 T T (o 2F — 6 T 55 T 37

LN (2 11 o3 5 d
(J *Z)( )= %dwg’aé—kﬁ Woeh — gff% - —d1y0a0 7 diYp o+ yoao - 1% +gd1 Yoo +

g 3590 ab | 13 (0 Y 2H(0;Y LyoH(0;Y —M——HOY
56419000 — — g 183/0 (0;Y)ag — 12 yoH(0;Y) a 31/0 (0;Y)ag 6 (yO 2) (0;Y ) —

diog 19a8 19 aO 3,4 8 181y0a0 74 28192 of
12 (yo—2) T 36— - sidiygad — sdiyd 040 + =g + 151y of + Zdiyped — gt —
43d di o3 10 14 493 . 3 .

1550 + g ﬁdéyo%—ﬁ 1o af+ 1%%% Y0 H(0;Y) 040 §y(2]H(0ﬂ3/)O‘O_§y2H(07Y) 0438—
H(0;Y)ad 4H(O;Y)a 7 . 3 17dy o djad 61ad 8d1 o 40« 143 «

Yo—2 - 9 (yo— 2)20 —15H(0 Y) ~ 18(yo— %) + 9(y g 2) + 18(y032) T 27(yo— 5)2 + 27(y0 02)2 + 108 ¢+

287y3 1883 2 113d 13d

dlyoao dlyo at— 1%%% — —dlyo ad — d’lyg 24 2@{% % _ 1% + =5 of + mdlyoao +
1 224y ad . 8H(0; Y)a 11H(0;Y )
§d/1y0 O40 o0+ 3y H(O Y)ao - 2y0 H(O Y)ao §yOH(0a Y)ao — 3 (y0_2)0 - 3(y0_2)20 -
4H(O;Y)aE 7 46d1a a? 17902 83d102 dja? 24702 4d;y a2
TP 12 (0 Yag - O ety + G2~ TRGoa 3 o TR a ~ T G T

44 155 25y3 1883y2 83d 19d
9(y<)az)3Jr ao 2—7d1y0ao 27 195 o+ yoao ﬁd y8a0+% 1Ypn0— 1(§I§a0 36T ao

d}
S, _ S | 38 S0 g+ RRHO:Y o — Y oo — S

18H(0;Y)ag  52H(0;Y)ap  16H(0;Y ) . _ 383dia0 35d] ao 11309 151diag 38d] o
o7 s st T (05Y) a0t s Ty 3 (-2 " 9Go-2p T
26300 _ 118d1aq 4 4dy oo 4+ _T6aq _ _32djaq | _224ag 133a0 + 2 d1 e 25d’1y0 + 137 yo

3 (¥0—2)?  3(yo—2)3 3 (yo— 2)3 9(yo—2)2 3 (wo—2)1 " 9(yo—2)*

17d2y2 | 223d, y2 179 49d'2 298 d 359
158yO+ 1018y0 y0+ lyo 1y0+ y0+27d13/0 H(O Y) ﬁng(O' Y) dlyO H(O Y)‘i'

L2 (0; V) + Y dlyy H(0; Y) yoH(O Y)—ha? H(0;Y)— 2 H(0;Y)+H(0; ao)(%;‘o vod |

2y0a3 . aé o a_g o 16y0a0 + 4y0 aO . 16y0a0 . 2a0 8 ag 7a0 + 4y0 _4 2 9 + IOyOa(z) .
3 32 © 9 v0-2 (g2 Y 3
16ag 2205  8ag Taf 16yoao I 20yoao —8yo 26an _ 36ag _ 10dag 32
3(wo=2)  3(yo—2)? 3(yo 2) 6 9 007 3(y0o—2) ~ wo—22  3(m—2)°  3(yo—2)"
2d, y3 13 11d 25
agt 24t 1 T aldy | 43 | 1l vo y°+§ Y3 H(0; Y) 2H(0; Y)+2yo H(0;Y)—
2H(0;Y)  S0H(0Y) 160H(0 Y) B 40 H(0; Y) B 32H(0 Y) | H(O Y) + 20 _4d
3(yo—1) 3 (yo—2)? 3(yo—2)3 (yo— 2) 3(yo—2)° 3(yo 2) "~ 3wo—-2)  3(w-1)
2dy 7 16 dy 12 dj 128d; 88d} 168 4 dy 8d}

0D T 5=~ =27 T G2 T oad? 3 (037 Rl o) e o 27— G2 T3 o7 T
116 256 259 1 1 4 1o 2 10 16 4

Wo—27 T 9 (-2 W) <§d1y0 ap— gdiygon — Tgt +3d yoao_—3(y0—02) —grd1y o+ 3diygeq —

7diad 16 3 2d; a2 8dial 4 3 92 2 9o Tdi a? 16d; a2 22d; a2
59 Doy~ 5= g (yo— %)2 +3digoeq —Adiypay——5 - F 5 30— 3(yo— 2(; -

_8diog 16 _  26dion  36d1 ap  104diao  32diao 25d1y0
Tl ~ 9 1Yo+ FdiyGao+di o —8diyoao — gil — 5 — 50, T ot

23d1y2 | 10 di , 52diy 49d 398 d 112d 32d . Y a4
6t T o T2 T ole27 T 3me-2p T3 (y0—12)4)H(1’a0) g H(LY)+ < Stk

10 2
S d1yoa —
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4 4 3 3 3 3
yOO‘O yoao ag . 170 - 8y0a0 2y0 Sy()ao oy 4ag . 29a0 2y0 5yoa0
+ - 6 (yw-2) 36 + 9 Yw0-2 9 (yo—2)2 + —2ygag+
8a0 1102 403 13a0 8 yoao 10y3a0 | ddyog 24} ao . 300
-2 327 3w-2° 12 9 13 1 3 4y00‘0+3H(0’Y)O‘0_3 Wo-2)
18ap 5200 16 ap 7a0 25y0 _ 6Ly % 2dy 4 4
W27 3wo-2°  Bwo-27 T 18 T 36 +5 Hy + 30— 3) H(0:00) =

4d 2dy
+ 3ocy — 3(yoi1> + 50T Tt s n +

2 HOY) 2 17/0. daq d ad 4d
3(y(§ 1)) —3HO:Y) + < T 5D _1> H(1;.00)

332 104 diag  djad |1 . __5ad 7d1a 5d) o
9(yo— 2)2+3(y0 2)3+3(y0 2)4+18>H C1 O[O _|- ( 40 60+§H(07Y) 0_|_ 0 __ O_|_
2 /
2H(0' Y)Ozo 0+ d1ao _ d% —H(O'Y) 0_|_ 296% o 11d§ ag 5d1ao . H(O Y)a0+7a0—|— 89 d1 _

11d] 160 320 80 . 80H (0 Y)
s < 0+T_20‘0_40‘0_3(yo—2>2_3(yo—2>3_(yo T~ T eszE T3 )H((”O‘O) 3 (yo-2)°

160H(0;Y) 40 H(0;Y) 32H(0;Y) 11 . 4 4d1a 11 d 160d
2P ~ oD S 6 (0 Y)+ (diag+ =5 —2diag — 4d10‘0+ 3T o7

320d 80d 64d 2 16 d 4 128d
b G~ ety H (L 00) F ) — gy — Gt T Gy T o G 1

T W0-2°  0-27  3(y0-2) -2 w27 T o 2) 7 (w2~ Su—2) *
88d) 400 4d 8 df 316 256 115 . 4y 2

5 w027 T 300-2° o2 T 30-27 T 30— 2)4 T -2 12 )H (c2(a0); yo) + <T°_2y0+4y0_
4 160 320 80 . 2.3 . 2 .

E e VR N oy e el ey Rl +3>H(0 0s ) + 5y H (0,05 Y) —y5 H(0,0:Y) +

2yoH (0,0;Y) + s H(0,0;Y) + (m—yo - 10y0 +20y0 — § H(0:Y) + 5555 + 10 % + oy +

240 64 .
(yo—2)% T (yo—2)° ) H(0,0;y0) +

4d 160d 320 d
2+ Advo +3 dh — gy — g — 5P

2 — S )H(O,l;a0)+ (2 - 3d1y0+6d'1yo+ % (%—%) H(0; ap) — 2} H(0;Y) +
o1y + Fua 3(2(30%)3 = 2)4 + a0y ) HOLio) + (= %+ 98— 200 + § H(0:00) +
%H((); Y)"‘%le(l;OéO) yo 1+ (yo 2)2 +3 (y(? @ T (yg 2)4 + 3(y0 2) - % >H(0 c1(ao)iyo) +
(3~ 502r — sy~ Gy~ ) H(O.c2(00) o) + FBH(1L,0:Y) — g H(L,0:Y) +
20 H (1, o-Y)+gH(1 0:Y)+ (”1 20195 L 295 340, y2 — 2 +6d, o +2 yo— i+ 4 H(0; ao) 2H(0;Y)—
Ty T oDy T 3 + Ty _3<y0802>2 + (lffdm _3(yﬁ602)3+<;f o oy T Tl

s+ A ) H(1,050)+ (2454 — g i (— 442554 2 ) H(0300) ) H(L, L 0)+

2y 4 ) 2 ) 4 ) 2 d; 2 80
<__0+3’0_2y0+§H(0 ) +3 H(07Y)+3d1H(170‘0)+ =D~ Fo=D " Be=D) T T 0s2P T

T o L e %)H (1, er(@0)iyo) + (‘ R i e M
%) H{(1, c2(a0); 90) + (3(2(3()—%)2 o+ oty + ks — 5 S 3 T
(y0802)4 -3 (y?)4 2)’ + %>H(2 05 90) + (‘ 3 (15(?3112)2 - 3(2?)()—6[21)3 - (;(?—%1)4 - 3(533)5 +38+ %ﬁ +
TR+ G+ oty — %) H (2 ca(e0)ivo) + (450 — gty — 4) H(q(ao),o; yo) +

2ad) 2d 2d a 403
(5% — sty = %) H(ea(oo) L)+ (24 = gy =) Hlea(an):cafoo)isn) + (o + 51 -

Yo
204 —4 00 ~ 35,787 ~ T2~ Go-BF T2 T %)H(CZ(O‘O)’O; vo) + (dl R
dhod - 2y + M 0 o0 (;;05;1)4 ) Hea(oo) 1) + (5 + 258 -
—2a0 — 3(y0802) ~ TP~ GeeaT T+ 161)H(C2(ao) c1(ao)iyo) — g H(0,0,0;Y) —
32H(o 0,0:30) = 3 H(0,0,Lign) + SHO,0.c1(a0)iun) — § H(O,1,0:Y) + (% LA
3) H(0,1,0:0) — 3a2H(0, 1, 130) + ( — 442+ %4 + 4 )H(O 1 e1(@0); yo) + $H (0, e1 (o), 050) +
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2dy H(0,c1(a), L90) + 3 H(0,c1(en), c1 ()i yo) — §H(1,0,0;Y) —4 H(1,0,0;0) —
3d1H(1,0,1590) +2 H(1,0,e1(a0)iyo) — $H(1,1,0Y) + (4 = %5 = 2)H(1,1,0590) + (-~

by 2 5 + ) H(1,1,c1(a0);90) + 3H (1, c1(a0), 05 m0) + 3d) H(1,c1(cw), 13m0) +

$H(1,¢1(a0), e1(a0); yo) + H(0;90) (yoao - ygag + 2y03a3 - 3<£é—2> B %3 B 16y§7a8 + 4y§">a8 a lﬁygag B
%—%—EJ# e —dygag+ 10y§a0 3250382) - 3(33(182)2 3 (5;182) _7%(2)_ 16y§a0 +2OygTao_
8000 — 550 (zi? B~ S BP ~ Flyengt T 0+ Mt _ L Topi oy SRG _ad gy
= =530+ (1 28+ 4o — s — s 3(532—02)3 ~ Ty — T +3) H(0500) +
BGH(OSY) - BGH(O:Y) + 6 wH(OV) + 5,15+ 3Gt + T+ eay + T +

5 VY 2 . 2 20 4d; 2d) 16d;
SH(0;Y) — FH(0,0:Y) = FH(L,0;Y) — gt 2)*3@0 5+ 300D~ T~ 2= + e 9
12d; g8 4 128dy 88dy 168 4.dy 8y 116 256 320 In2
(H0—2)2  (¥0—2)2 ' 9 (yo—2)3 9(y0—2) (yo 2)3 (yo )T 3 (wo-2)F  wo—2)T  9(wo—-2° 3(yo—2)?
640ln2 _ 160ln 2 128In2 | 26In2 361 160 In2d; _ 320In2d; _ 80ln2d;
TS~ Tt~ e + 25 5+ ) + HE yo>< 3(y0— 2) 3 (wo—2)° (yo 2)
641n2d; _160d; __320d; __80d; _ _ 64d; 8dy 160
3 (o—2)° ( TS 3 T Rl T e i M e i e e A e
26 ) 8 1 1601n 2 3201n2 801n2 641n2 261 2
?)H(O ao)+3d1 02 450 B 5 am T 9T T (o2 3 )*H(l 90)(1_8 1 Y60 —
1 4 17d a1 dh o 8 303 1 djod d) of 4d" o3
Y50 — ‘3 dlyoao )] 02) — g diygad +3diyg of - 70 — §diyoa — Yo=2 922
a2 2d\ a2 | 5 8d! a2 11d} o2 4d) o 10 23d’a
314 of - 2dlyo 50 06— T3y~ 5 3P 2791060 Q0 F dlyo o

13d; oo 18d’ ag 52 djag 16djao | 242 y3  19d|yd 49d2 T d’12y0 11d’1y0 199 dj
4419000 ~ 37502) ~ (o2 B2 B2t T 2T 2 At + T
11d7yo 31d1y0 13d 2d)

. 4d
+3H(0’ Y)+3 (yo1 1)_3(yo—1) B

2 80 d} 160d} 160 40 df 40 32d) 107
=T ~ 303 T Fge 237 RS 577 3502 ~ o=t T GooBT — 3 o2 T Sna _W>+
2AH(0Y) — diydH(0;Y) — B diH(0;Y) +2d) yoH(0;Y) + 3H(0,0;000) + 3d1 H(0,1;000) +

9 +H(0; )<2d§y0_%_dlyg+yg+2d Yo—2Yo+—

8 , 80d In2 160d} In2 40d’1 In 2 32djln2 2 2 2072 4072 1072

3d1 02 — 5 o — 32 T =2t 3o=2° 9 >—|2—9(y0—1)+9 (w027 T o027 T3 e g1+
872 801n2 2 1601n2 2 401n2 2 321n22 131n 2 89 11 gy 80 H(0;Y)In2

T2 —C3+ 30 (2)2)+ (wo— 2*"’?(@/; 97 T 3—27 6 » l_jl In2 —ggd;In 2‘73@32;)1 2

160H(0:Y)In2 40H(0;Y)1In 2 32H(0;Y)1In2 13 n 521 2 16d1 In2 n
5w 28 -2t 8-z T d(0Y)In2+an o — gty — e T 27 *

460In2  128d;In2 | 88d;In2 400In2  4dyIn2 81In2 | 316In2 256In2  377In2 | w2 | 160
o T e B sy L L R e L e

F.4 The J%I integral for k = —1

The € expansion for this integral reads

Loy, oo =y, o =y, 1 - e
FL(Y, € y0, di, a0, do; 1) = 1 (50) 54 5 (150) 50+ 5 (500) 50+ 2 (i) 5 4 (i) 0 (9),

(F.4)
where
GG =1
()50 =~ + % — 3y + LH(O:Y) + H(0: ).
(j *z‘)ﬁ‘;’ = S R0 )y — gt~ TR 3H(0:Y ) +8 yg + e+ 3H(0;Y )yo —
12y0 + ( — 6yg +12y0 — H(O;Y))H(O; Yo) + (leyO - Hﬁd ) H(1;y0) —

FH(0,0;Y) — 4H(0,0;90) — d; H(0,1;90) — 1H(1,0;Y) — 22,
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(-1) ygag SyOaO 5y0 aO 13y0a0 17y0a0 80 yoag 11y80¢8 109y8 a(z) 158yoo¢8
i)y’ =50 = + - + ——9 73 T3 9 T
Tyg o 7 y2on 43y d’12y8 8 d’lyg’ w2 yo 14y0 17 d2y2 22d] y2 72 y2 21y2 49d/2yo
18/ + 18 B 3 o 27 + 27 + 18 27 72 - 9 T4 + 4 - 36 +
151d} yo , =2 yo Tys 13 42 11yg 13 13 . 3 .
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G. The KxZ-type integrals

G.1 The I integral for k=0

The ¢ expansion for this integral reads
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SUR00 | 11y2ag — 18ygag + A B0 Thva 4 2005 4 HdLwo 39, 4 (290 3y2 + 6yo —
2 —2 JH(0;00) + (20 - 9y0 + 1890 + 52y +6) H(0390) + (2524 - 3d93 1

-1
H(0; 00) ) H (1; o) (er(o0) 0) — SHI0,0:30) — 20O, 1) +
H(0,c1(a0);90) — 2 H(L,0; yo) + 2H (1, c1(a0);y0) — 2,

—

=

Yo

13y2ad
+4 d1y0a0+ dhyg ag— yg% 1d1y0a0—%d’1yoaé+

13 8 221y303 " y2aB + 247yd o | 17 11 g 3
+27d1y0a0 wdiygal— 51, —‘dlyoao 1y0 o+ 20 + S diyoad + 5 diyo aff —

305 ol 347y3 a2 331 Q
et — Bdiyg of — 3diygag + yo 0 +5dy ygog + Hd/ly% 56— 7%) ¢ — 4(;?’Gllyoao —diyo o+
1021y0a 25 265y g 56692 ao 65d o 29d" yoao
0 1 22 dlyo oo+ leyoa _ 0 _ 12d1y0 o — dlyoa + o + : 13y0 z+ 13 .
245yo oy ag 2d2y3  10d, y2 | w2 y 17d? 42  20diy2 w2 y 155 v, 49d"%yo . 199d’ yo
> o T 1 0 _|_ 1 0 _|_ 0 8y0+ 1 0 _ 190 _ 0 _|_ 0 _ 1 + 1 _|_

3 2 4 18 6
2 y0—128y0+< 3y0a0+y0a0 10 a0+

200096 _ 4 302 +15y2ad —20ygad+ 2820 _
23 7d" 43 11d} 2d"
22 Y2+ 36ypog — 24U | B | ThYG 905 4 4 g gy 1w | 143uo T S s (501 1) -

4y0a0 +15 yoozo

33/00

0
(kxi)y) = —5diydag— s diygag+
29y0a0

—ag—

16y0a0 6

0+

16 20
(yo}l)é N %) H(0; 0) + <_ 3Yo00 + Y0 — Yoo + % —Gygag + yo%
169000 22y0a0—|—36y0 o — 1yo + 16990 _|_7d1 Y5 25790 4d1—|—2d/ 11d1y0—|—625 Yo _|_<

20y00z(2)

4
y0+6yo 12yo+55=1 +4> H(O;ao)_yz(l)dll_‘_yg 1+6(yo T T o= 1)2+103) H(O'y0)+<——d1yg’aé+
diydad—diyo o+ 16d1y0a0 6dygap+2dy yoo —4Adiygad+15d1ydad —20d1yo o + 2L diygan—
22d y2avg + 36d1 yo g — 22 ”’0 +12d1y3 - 65d1y°) H(1; a0)+(—gy0ao+%—%+%+8%T%—

3yRad+10eh 11059 3,2 1ovas 1Oyoa0 + 106 4 SBo0 190200 4d; g+ 2d) crp+ 18y g —
20 1690 +ddy —2d; — 20 4 ( dag+ Ay —I—4)H(07a0) (—4a0 dy + A0, —|—4d1>H(1;a0) n
;Odll —yidlll —5 (501 Ty~ (y011)2 —%)H(q(ao); Yo)+ <— @4—6@/0 1240+ 527 +4) H(0,0; ap)+ <—
2055 4 3092 — 60 o — 2+ —28) H(0,0;90) + (— AYG L6 ly g2 — 12d1y0+4d1 + yﬁd_ll) H(0,1;a9) +

15y0 ao
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/4
dy o

H(l'y0)< d yoao + 5 dlyoao + 45t - lal’ 1Y0 ozo dlyoao 3d1y0a0

9d 23d/,
Olo 1‘10 +18d1y0a 1yo+ 1yo_|_
11d’

11d O‘O

+ IOd/ yan

2d" y0a0+15 1y0 0—1— —10d1y0a0+ dlyg’ao 11d1y0a0—

12 12 ! !
19 4P | Tdivg 254, yﬂ—”’zd AP0 | 39, y0+< 1y0+2y0+3d1yo—3y0 6d o +6y0+ —

Ad, +y0_11—|—y02_1+10)H(0' ag)—4H (0,0; ap)—4dy H(O,l;a0)+§)+<— dyys+9dyy2 —18 dyo—

yo—1
6d} + (4dy —4)H(0; ap) - 2d_)H<o,1;yo>+(2y° 38+ 6o —4H (0; 00) —4d1 H (15 a0) + 57 +
10)H(0,01(a0);y0) (—2d1 i — 28 49} B +3y2 — 18} yo—Gyo+ 11 dj —4H (05 )+ Ay — 24

11d1

yo2—1 _10)H(1,0%y0)+ <—§ dPyg+3diyg — 6d7yo + +(4d1 -2 d} —2)H (0§040))H(17 Liyo) +

3
(B — 343 + 6 yo — 4H (0 00) — ddy H(1300) — 72y + 28 4 220 4 10) (1, 1 (a0)s o) + ( —

yo—1
2 d]
4 a0+ iy +4) Hler(ao), 0:y0) + (= 200d; + 255 +2d; ) H(er(ao), Liyo) + (—2 a0 + 725 +

2>H(61(040), c1(ao);yo) +32H(0,0,05y0) +8 dy H (0,0, 1;y0) —8H (0,0, c1(ap); yo) + (—4d1 +8dy +
4) H(0,1,0;90) + 2d7H (0,1, 15y0) + (4d1 — 2dj —4) H(0,1,¢1(c0);y0) — 4H(0, c1(a0), 05 90) —
2dy H(0, c1(ao), 1;90) — 2H (0, c1(ap), e1(a0); yo) + 12H(1,0,0;y0) + 2 di H(1,0,1590) —
6H(1,0,c1();y0) + (—4dy +2d, +2) H(1,1,0;y0) + (4dy — 2d} —2)H(1,1 o (0);y0) —

4 H(1,c1(a),0;90) — 2d1 H(1, c1(ao), 1;90) — 2 H(1, e1(ao), c1(ao); yo) — +3G -5 4

(yo 1)
G.2 The K integral for k =1

The € expansion for this integral reads

1 1 1
A (0, diy 00, do; 1) = (I » )Y+ 5k )Y+ ~(kx N+ k)N +0eE), (G2

where
(ki) = —1,
(e i)) = —¥ 4 28 _ 3y 1 H(0;5) —

3,4 2.4 4 343 2.3 3 2,2 3 2
(kxi)d) = vod _vhod | woof _ duded | Bfod Swoof a2 I5ubad g0z dudeo | Hufao
3 3 3
oo + —dlgyo - 4%0 - 7d1y0 + s yO + Hdlyo — 16y + (y?O T2 )H((); ap) + (yg’ -
9 2 d 1d
25 4+ 9y + L +3>H(0;yo)+ (2528 — 2% 4 3 yo — 155 4 H(0; 00) ) H (13 0) + (20 — 55 —

1) H{(c1(a);y0) —4H(0,0;y0) —dyH (0, 1;y0) +H (0, c1(a0); yo) —H (1,05 yo)+H (1, c1(ao);yo) — 1,

(K * i)(l) dlyoag dlyoao ’ yOaO + 1d1y0a0 + 12d1y8 0 13@1(2%% - ‘dlyO 040
dlyoao 29y0 ao + 13d1y0a0 2_7d1y0 2211%%% d1y0 af — /1?43 o+ 247y° % + 17d1y0a0 +
Ed 305§’§°‘° B 41y o — Sdyydad + T 4 50203+ ”d’1y8 3— 331%% B d1yoad —
1yO 0 24 1021y0a0 + 1z 25 dlyoao + dlyoa - 265y0a0 6dlyo 040 d1yoa + 283y0a0 + 65d16y0a0 +
29dlé/0ao . 245y£ ag 2(;;0 5 - % _ d1 yo 4 5d1y0 4 w2 yo a4y 17[?2% B 10%13,0 - W24y3 n 1523,3 _
49?1;@/0 + 199% vo y 2 S0 — 64y + (— Y6 g+ y‘);‘) - y02a° + Syo of —SySag—l— 10y§a3 —2y8a%+715 g‘%a‘% —

2 8y0 0 Cdyyd | 23y3 | Td) y3_43y0 o 11d1 Yo | 143y0 | 2.dy
10ypag + —11y2ag + 18 Yoy i e P +2dy —dy — + o oo
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d 61 1 55 . 1.3 4, yvdad woal | 8ydad 2 3, 10yood 3.2
y011—12(y0 773 (yo 77 12 H(0; a0)+ — &Y%+ G0 — =50+ O 8 -3 yyap+ 3 0 —2ygag+
15y2 o? Sy 169 7d! 257 11d 625

7‘1/% o 10y0a0 yo 0 11y0a0+18y0a0— 1y0 + yO +—4 ug yo —2dy +dy——3 04 0 -

2
( 20432 — 6 yo + -2 +2)H(0 ag) — 2 h +y0 -+ 12(501 - + — +%)H(o, vo) +

yo—1
ldlyo af+idiydal— d1y0 ag+3 d1y0a0 3d1y0a0 +80d; yoad —2d1yded+ leygozo 10d1y0 a3+
4
Sdyygon — 11d1ydon + 18d1yo g — 1 14 +6d1y GE’dleo) H(1;09) + < Lydad+ Y6 o % -804
4 3 2 3
%+4y0 ag SyOaO +5yoo¢0 1112;3‘0 8, 0+ 15y0a0 5y Oé(2)—|— 114a0 +4y%a0 11y0a0 2d1()éo—|—d1 o+
9yoao—%+8y° +2dy—d) - B0 4 (—2a0+—1+2) H(0; a0)+ (—2a0d1+y§@1+2d1) H(1;00)4+
2d A 61 1 55 ) 2y3 2 .
-1 -1 T2 (-1 217 ﬁ) H(cer(ap);yo)+ (— 0+ 3y —6 Yo+ o1 —I—2)H(0, 0; ap) +

(-2 +15 yg—30y0—yL_—14)H(0 0'y0)+<—2d1—3yg+3d1y(2)—6d1y0+2d1+ 20y )H(O,l; o)+

. 1 diod 1/ 4 , 49,33 3/2311da 5
H(1790)< Hdypag + dl Yoo + 5t — 1190 O‘o + 5d1ypan — 51y o ¢+ dlyoao
7,3 4+ 15 9dq 23 d 100 2y ve
1y0 Oéo dlyo 0 + 1 O — 5d1y0 Oéo“‘ dlyoao 1y0 (] - +9d1y0a0 — 1 0 + 1 —1=0 +
49d'2 d’2 25 d’ y2 133d’ _ 11dPyo yd oyl 3d ¥z 3y2
361 _|_ 112 _ 41 o __ o 1 _|_16d1 y0_|_< 1 2190 + J0 _|_ 1 27 Jo O

9d1 yo

d/
2.dy + yoil + yol—l +5)H(0;Oé(])—2 H(0,0, Oé())—2d1H(0, 1;0[0)—1—?2) + (— 1 y0—|- 9d1y0—

yo—1
! 3 2
3d} + (2d1 —2) H(0; 00) — 57 ) H(0, 15 o) + (% — 250 4 3yo — 2H (0; a0) = 2 di H(1; 00) + 525 +
d} d
5) H (0, ex(o)s o) + (= di o — 4 + 255 4+ % — 0} yo— 3yo+ 15— 2H(0:00) + 25 - 7 -

11d1

1
m—5> H(1,0;0) + <—§d’12y8’+ SV 3 2y + LI 4 (94, — dll—l)H(O;Oéo)) H(1,1;50) +
3
(%0 - % +3yo — 2H(0;0) — 2 dy H (15 a9) — 24 + y011 + g+ )H(l c1(ao); yo) +

yo—1 (

200 + y02_1 + 2) H(c1(ap),0;590) + < — apd) + % + d’1> H(ci(ag), 1;y0) + (— oo + yo—l +
1) H(c1(ao), c1(a0); yo) + 16H (0,0,0;y0) + 4d H(0,0,1540) — 4 H(0,0,c1(a0); yo) + (—2d1 +
4d} +2)H(0,1,0;y0) +d H(0,1,1;90) + (2d1 —dj — 2)H (0,1, ¢1(c0); y0) — 2 H(0, ¢1 (o), 05 y0) —
dy H(0,c1(ap), 1;90) — H(0, c1(ap), c1(a); yo) + 6H(1,0,0;y0) +d} H(1,0,1540) —
3H(1,0,c1(0);90) + (—2d1 +d} + 1)H(1,1,050) + (2 dy — dy — 1)H (1,1, ¢1(a0); yo) —

2 2
2H(1, e1(a0), 0390) — dy H(L, e1(ew), L90) — H(L, e1(ao), ci(@o);go) — oy + X1

G.3 The < integral for k =2

The ¢ expansion for this integral reads

1 1 1
G (610, di 00, dos 1) = (kx5 + (k) + Z(kx )2+ (k= i)y” +0(0), (C3)

where
2 _ 1
(kf k Z)_3 — 6’
N2 _ 298 2 2 .
(k* Z)—2 - _TO +y0 - 2y0 + §H(0ay0) R
(lﬁ* Z)(2) o ygaé . ygaé + Yo a% . a% . a_é 8y0 ao + 2y0a0 _ 8yo ag . ag . 4a8
-1~ 718 6(y0—2) 12 27 3 9 yo—2  9(yo—2)2
7 ag 2y80¢8 2 92 5y0 oag 801(2) 110% 4aO 70c0 8 ygao 10y80¢0
T8 T s T 2000t T T agese) T 3 (27  3Go-2F 12 9 T3 —4oao—
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3 (yo—2) (yo—2)2 3(yo—2)3  3(yo-2) 27
2 80 160 40 32 .
Y3+ 200~ T =D~ 3w~ T w2 (yo—2>4 BETE §>H (0;0) + <T° —3y3 +6 yo +
80 160 40 . 2d) y§ 11d}
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Q o 203
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2 . 2 801n2 1602 0in? 322, 132 26
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2d) 25 y3  7d] 13 11d} yo 2y3
13 18ag _ _ 52ap _ 16 a04 + Of() + 1y0 _ Yo _ 1y0 + y() + 1 Y 11y + <ﬂ _
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(K * z)(() ) =

1 3.4 7 Yoo /.2 4 Byjed d1a 1

%d;llyo% 21 d) v+ 4 O+24dlyoao+72 190 &~ Y e dl Yolh— 55 Ay yoorg + 2
diog 31a 31a0 3 229y5 aO 305y0a0 43d1a0
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d} ao F 100 voad+ 1y 3_541y0ag 17diad  dhad 2903 8diad  64af 19703
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23 7.3 92 359y0 ol 2 2099y3a2 | 113dia?d 13 djod 10 2
ﬁdlyo ap — d yoad + 08 + dlyoao dlyo 56— T~ g 9 d1oag —
14 2 215y0a0 46d103 8 d] ao 250 i 83dy ao _died 349 of 4diod 6803

y 27 9(yo—2) 9(90;2) 2(yo—2) ' 18(yo—2)2 i’»(yo—2)22 18(yo—2)2 " 3(yo—2)2  9(yo—2)3
25 7 .3 8 1.3 9lygao 23 2 11 y .2 2099y5 a0 | 83diag  19diao | 52d1 yoao
+Rdiygaot diygo——5— —Fd ygro—gdiYpot—T—t -6 st T
14d; yoavo 949yo ao | 383diag _ 35diao 38500  _ ap 4+ 151 diag 38d7 ag 983 ag 118d1 ag

9 8(yo—2) 9 (yo—2) 18(yo—2) 3(yo 1) 3(yo 2)? 9(yo 2)2  9(yo—2)% " 3(yo—2)°
ddjag 998a0 4 B32d100 __320aq +167ao 2d1 v +31d1y0 +7r yo 230y0 +17d’12y3 247 djy?
3 (y0—2)%  9(yo—2)3 ' 3 (yo—2)* 9(yo—2)* 108 108
n2y2 | 247y2 49 dPyo | 304diyo | 72 yo 134y 4, Y2 of 2yoa3 ad 16y0a0
6 T8 54 T2 T3 3 +<—§y0a0+ 6 3 +3(yo 2)+ 81
4yg oag 16y0a8 20% 8 0‘0 70c0 4y8a(2) 2 2 10y0a8 160% 22 0‘0
it tar Tz T o s T T 50-2) 527 T3 T 2)3+ s+
16y a0 20y0ao 360q 104 g 3200 2d1 yo 25yo 7d1yo 95 y5
o - +8Y0 @0+ 53,255 + o 57 T S35  Fyoay — @ T 56
41d; _ d} _lldlyo 8d} 20 4dy 2y 7 16d1 . 12d’1 344
E tIY0 =30 T30 T3 oD 3wo-D  260-0 T (9027 o2 3 (o2
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4
1 + 1670303 dla 16 d1
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16902
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Ddyydoo—dyag+8dyyoon+ Byo—2)T 72T 6 9

49d,  398dy 112dy __ 32d; . v3 ao yooco ag 17 ao Syan
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+ + 50 b+ - 2)2 T 5 26090 + 56020 T TG 0 2>3 tt
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9 3 T = +4yoao+ 3(yo—2) T (yo—2)2 T3 3(yo—2)3 T T T

3 (yo—2)* 8
%———2o+( 40‘0+3( )+3)H(0;ao)+( Lopd 4 Al )+%>H(1;ao)—3(yo—2_2)+

yo—1 yo—1

4d 2dy 7 332 1 104 32 53 . di of
3(yo—1) 3 (vo—1) 2(yo—1) 9(wo—2)2 3 (wo—1)2 3(w—2)> 3 (yo—2)7 18 H(c1(ao); yo)+ iy
d’ao 25% 7d1 o} 5d’a0 11% di of | diad 1303 | 11d) a9 Bdioo  23ag 89 d1 11d}
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3

40‘ 2 160 320 80 64 11 . 4 2
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4 3 2 4 160 64 . 20y8 2
<_T°+2y0‘490+3(y0 VRN R eyl e L g 3)H(0’0’0‘0)+<‘T°+1090‘

4d1y3
200 — yo4—1_(y01§%)2_(y§3g) — (o —2)" - (yo— 2)5+17> H(0,0;90)+ <—;y°+2d1y§—4d1y0—
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40d} 32d)  8d . 160 d 320d 80 d 64d 160
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T T GoreT T T (e )H (2,0;90) + (3 wo—27 1 305025 T =217 T 3027 ~ 3
160 320 80 6. 26 . 4 4 .
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aod) d} e
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S H (0,0, 1390) — § H(0.0,c1(c0)ig0) + ( 3)H(0,1,0590) + 3 H(0, 1,130 +
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)H(l,LO Yo)+ <4d1—%—%)H(171,61(0¢0) yo)—3 H(1, 61(040) 0;y0)— 2di H(1, c1(a), 15 50) —
2 H(1 cl<ao> c1(00); o)+ H (05 o) ( — by o+ 158 - 20m0b 4 a8 2)+ LT T SR L

Yo— 2 + 9(y0 2)2 T 7% o 4y§a8 +4y§ O‘0_ 10y§a0 + 3(1;3)0:2) + 35; a2)2 +3 (yo 2)3 +1 ﬁao + 16y0a0 20y§a0 +
8o O‘0+3(2£f?2)+(y?56—a20)2+3%2§1—°5(33+ 3(23%2) —0‘0—2d39y°+175y°+7d1y° = y°+41d1+1; s

35 o (— 44208 — vty e e 2)4+3(y0 ) ~3) H(0; 00) + 75y~
T N TR SR 2(3/07 R e R AT A T S e A
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535 1601n 2 dy 3201n2d; 80In2 dj 641n2dq 160 dq 320d1 80 di 64d1 _
708 ) TH(25 90 )( 3 (w0-27° T 30-2° T (yo-2)1 +3(yo—2)5 (3<yo 22 T 3(y0-2° T (wo—2)F T 302

8 d/ 160 320 80 64 . / 1601n 2 3201n 2 801n 2
T ST T T s et~ 3 o T3 ) H (05 00)—3d) In2 — i, — SRR, — SO

641n2 261 2 . 1 17d of diog 8 1.3 3
3 (yon 2)5 + n > +H(1 y(])(— is dlyooéo + 12d1y0 0+ 1 0 — 2 12/(]0[0“‘ 6 (;0 02) + 27 {[yoao —
d’ d) of ad’ 2d! 8d}
3diyg o+ % +§diyoad + 528 + ﬁ 3d1ys af +2dyygag + 3% —3diyo of + 3(y0a0) +
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11d’1a(2) 4d’1a0 8 23d1a0 ’ 13d} ag 18d} ag 52 djag 16d; a
3 (yo—2)7 * 3yp—2)7 10 dlyOfO Fdiygao— =3 +ddiyoao+ g 27t - 2 T 3G0-27 1 3027
2d, 25d" 494’2 d?y 13d' 205 d' lld 2
1 y0+ 1y0+ 541 + 1 313/0_ o 1y0+11d1y0—|—<— | y0+ yo +d ?Jo ?Jo 2d/1y0+
13d] Adq 2d 80d] ) 160d) 160 40d]

290~ =5~ 3 T 300 T 30D T 3w " T 0D T 303 T e T o-97  eat

32 d 80d; In2 | 160d) In2
o= 5) —3(y§’22) —|—%> H(0; ozo)—gH(0,0; ao)—%dl H(O,l;ozo)—%d’l 2—1-3 (y %) 3(y0_2)3
40d} In 2 32d In2 2 2 2072 4072 1072 801n2 2
(yo 2)% T 3(y0 2)° + 5 9 > T 9w 9 (0—27  9wo—2° 3 (yo—2)* 9(y0 2)5 G- 3(yo—2)%
1601n22  40In%2 321n2%2 131n%2 11 g 8 djIn2 521n2 16d; In2 12d[In2
oD~ 0BT " 3z T e N2+ qgdy In2 — Eb T 4 g 4+ SO — Ty
7001n 2 +128d11n2 _ 88d) In2  18401n2 +4[11 In2 8d In2 172 In2 _ 448In2 +471n 2 +__@
9(w0—2)2 " 9(o—2)3  9(wo—2)3 9(ywo—2)3 ' (yo—2)2 3(y0—2)4 (yo—2)*  9(yo—2)° 81

G.4 The K integral for k = —

The ¢ expansion for this integral reads

1 _ 1 _ 1 _ 1 _ _
K (€ 9o, dly, g, do; 1) = E(k*i)(—‘*l) +€—3(/<;*i)(_31) +€—2(k*z')(_21) +g(/<;*z)(_11) + (k) +0(e),
where

~(—1
(k:*z)(_4) =

)

N,

(kxi) 50 = %—8 - % + 3yo — H(0; o),

_ ] 3 /02 3
(k‘*i)( 1) :_M+7ﬂ+m11_290_4y3 11d1yo 13y + < 4yo +6y8_12 yo)H(O;yo)+
(2 4 24— 3 dyo + S ) H (15 0) + 4H(0, 05 o) + d H(0, 15 o),

(k%)Y = —Lydad + 5y§2a% -] af | 13;;91% B 17y0a0 + 80 yoao _ llg%ao n 109?))% a2
492’12310 - 154219’1 W _ 2 —|—48y0 " 7y0 _ 133y§ + o % — 1) H(0;a9) + (4d+y0 - 7?;8 _
% n % n 22d1yo 115y0 1 G(yo 5+ %)H(O; o)+ (d’129y8 B 7d;1)y8’ B 7d'12yg +4d] 2 11dé2y0 B
13dyo — 49331 + 88‘” + (— 2o 4 38— 6 yo — 27+ %)H(o ag) — —) H(1;90) + (yf’?’g“é‘ —
yaag + 5y°—a° - &% - 8y0a8 +5y¢ of — 38y§a8 + % +2y3 ad — 21@’2—“’“0 + 26ypad — 383% - E;yg% +
13y3ap — 30yoap + 522 + 25y0 - % + B et — %) H(c1(ao); o) + (16% 2492 +
13y, H(O 0; 0) + (4d1y0 6d1y0 +12dyg0 + 4 H(0500) ) H(0, 1 0) + ( — o + 52 — 1203 +

’ .3 3
) H(0, e1(a0): o) + (‘“Lyo + 28— 6y — 3y2 + 12d)yo +
”dl + 2H(0; a0)> H(1,1y0) +

16a0——0+3y0 6y
61y — H(1,0; U T
Yo 3 ( Yo) + 3 + 1% —

+3y0 690 — 327 + 19)H<1,c1<ao>;yo> (—2a0+ 52 1+2)H<c1<ao> 1(a0)i90) -
16H(070707y0) 4 d, (0707 1)3/0) +4H(070761(a0)ay0) ( 4d/ ) (07 170 yO)
d?H(0,1,1;y0) + 4H(0,1, ¢1(ao); y0) — 2 H(0, c1(ag), c1(e); yo) + 2H (1,0, e1(0); yo) —

2H(1,1,05y0) +2 H(1,1,c1(0);90) — 2H(1, e1(an), c1(ao); yo) + 3 (y02 ) — %4 %2,
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(kxi)g ) = %dlyg’aé + o ,131(?)’043 - % " Q%dlygaé — 5oy Ypop + 35%% + 2diyo oy +
4115 Yoty — %T% - @dlyoo‘o 162 15 o + 26%%% + 108d1y0 ag + %ggdﬂ/o Qg 193357%% -
24507/1310040 1150%9 190 0+ % 216d1y0 O‘o"‘ 108 1110 245;#% - ﬁdlygag ;(1)(75 ,19(2) 04(2)‘1’
S+ i of + o - Wi T

/. /'
% 11/0 0_55207010_@ é/é)ao_278dbyoao+l3791y2o 00_12(7;:0—1) 7{x20 d yo_|_ d1 yo _28d) y0+27 17-‘- yO_
! ! !/ /. !

497;;8;;0 I 268y0 I 431§2y3 _ 1791%182313 4 189211561315 _ ?;6 177 yo _1_4 377{8% _ 1618 yO _ 251;&?;;0 4 545c21172 Yo
1081:(7);&@/04_%213 (72 yo— 21712y0+164y0+<y09a0 _Sy%a0+10yoao 13 y0a0+34y0a0 160yé) a0+11y0a0
109;@ a? +316y0a0 +7y0ao _|_7 y§ao _ 86%)@0 _ 20?81;;/3 17 dlyo +91y0 +22d1y0 I 10 dlyo 18;;;8 _1_213766[1 _
!/ !/

T e T Sy 362(2?—11> — 5o~ 9 (508 T~ T30 ST %) H(O' @)+ <$d1y3aé -

Sdiyd ad+ %dlyoao - Wdlyo ol + 34d1y(2]oz8 BO0dyyy of + Tdiygod — X2 diy3 ozo mdlyoozg +
55d 7d 5
%dlyg, a0+%d1y(2]a0_86d1§/0ao 1 yo_|_ 1yo —|—8d1y0) (1§O¢0)+<—%d12/0040 1 0 a0+ yoao+

29y0 aO 31 aO

1 2 4, 5 y,2 4 5ya 5d1a 47doc 5 4

8 w.3 3 125y3ad 3 40y o 221d1a0 313d a3 | 61

ﬁd 0 OZ £4 — —dlyo OZO lyooéo + 3 - 54 - + d y(]OéO d1y0 Oéo

379y0ay 745Oc0 203y0 O‘O 13 17 373y00c0 287d1a0
5, + = _dl @/0@0 d Waog + + Sdiygag + d1yo + +

28 d! a? 599y0a 161a 25 169y3 ao

_3_1 0 — Pdiyoad — Ldiyo of + =52 — =52 + 2dy yjao + d190040 - _1é) — 13d1 ygao —

31 n 295y0 a0 343d1a0 47d, ao 85d1y0 ag 59d1yooco 440y ao 149a0 205d; 3

_d ap + s 6 T 3 + 3 3 + yo 1 + — 108

25d1yo + 305y0 + 22 dlyo + 7d1y0 o 9193/0 + 217 d1 _ %1 _ 469d1y0 _ 8d "o + 602 602 yo + (- _yoag +2y8ag o

10a 16y5 ¢ 76 « 136a 7602 | 16y3c
o+ yoo 1000+ yOo 0 a5 yoo 26y3040+

x —4dydad+21 ydof—52yoag+ 3
10 d
y+ %) H(0; a0) + <— sdiydal + 2d1y0040 + 31% -

76d1a0

5yo g+
60yo00 — 823“0 - 25y0 + B9 23y0 + 5t

136d1a0 L6

5d1yoaid + %dlygag —10d; y3ag — % dlyoao 4d1 Yoo +21d1ygag+ —52d1yo af +

25d 35d
%—Gdlyg’ao —26d1y3ap — WTQO +60d1y0a0 — leo + leo + % —23dyyo + ?’(ﬁ—cﬁl)) H(1;00) +

Tt~ ) T~ e~ 36 Hle(ao)io) + (- 7Tyg + 5 Lo + gty +
13 )H(o 0; a0) + (— L R R 1 e U L Y (P - B 13)H(0 0 90) +
7d1 7d1 y3 Jr26dlyo 11d y0+13d1 +3(1§,Od11)>H(07 1;a0)+< d’2 77d1y0 n d’fyo Gldé v 22d§2y0 I
”53““’0 B4 ( ADUE |28 4 6y — 6 g2 — 12d1y0—|—12y0+ 383d1 T +@>H(0- ag) —
SH(0,0; 000) — 8 dy H (0, 15 00) — oty — M) H(0,1;90)+ (% — o) _26dag | 38ag , 2diof
493(13 _ 50d31a0 I 142a0 I 2d’1 s % _ 7d1yo 437 yo +4dy —2d; + 11d3’1yo _ % + (208 - 32% n
2403 — 3200+ 48— 6y2 +12 yo + Ay +4> H(0;a0)+ <2d1a0 824 0 4 94y 02 — 32dy g + 2% —
6d1y2+4 di+12d1yo+ 4d1 )H(l; ap)+ y‘(l)d_ll - yid_lll —3 (3,101_1) - (yoil)g - %) H(0,c1(a0);90)+ <—
d'12y8’ 73d1 73d} yd 4 49y0 4 d’fyo _ 4d13 3 115c61'1yg _ % _ 22d’1§ vo y 16d1y0 I 323d’1y0 I 221 vo y 49d _
3131 - 697 d -+ <4y0 6y0—|-12 y0+—_®)H(0 a0)+3(yo 1) 6(yo RN (yo ot (yo 1)2 5

13 13 /

3 !, ,3
Mg 1dve 2yﬂ+6dlyo 6d}y3+3yg — 12d1y0+12d11/0 6y0+38d1 ~10d; - “l+ 2t
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g—?’) H(0; a0) — 4H(0,0; ag) — 4dy H (0, 1 0g) — 2072 4 ﬁ)H(l, 1; o) + ( L3 ol + dyy2ad +
5d’ 77d 35d"

é% - § 11/0 ao %dllygag 5d1y0 0~ o % -
65d ag

+ 38d1yooz0 2d’1y0a0 21 d1 y2a 0 +
3
£) 0+ (S
38 d 4d ) dy 37 130 :
12d1yo — L+ 5 11>H(1 ap) — 3 (yo T 6(yo )~ 6 wo-1)  (yo— 1)2 + ) H(1,c1(a0);90) +
B 3
<_ §yoa0 20500~ 590 @5+ % T 16@/_0% — 10y o + 76y3(,)% 136% —dydag +21 ygag —52y00 +

76% n 16y0ao 35 yo — 23yo + W + ?)H(q(ao) 0; yo) +
68d aO ‘|‘

! U
13d _16d1 yo _ 47diyo  221yg + 4 yO
3 6 6

— 26 yoozo + 60y — 823?‘0 — =0

38
25d1 y3 | 35d, 13d]

5d/ 4
( sdhysag + diydag + 2250 — Sdjyoo + dlyo% 5 dyyger
d
21d1 0 0+38d ao 41 1a0—|—30d1y0040— + y0+
23d1 v | 13d

15 8
+ 8wo=1) 1)) H(c1(ao), 1590) + <—%y8’a3+3y(2] aé—%%ﬁ 0+%—15y0 a0+38y0a0—

—26d}yoad+ Sdiyg oo —13djyt oo —

3 3
68aq 6 O—I— 63y0 of 78yoozg+37a%+8y8’0z0—39y(2]0z0+4d1a0—2 d’1a0+90y0a0—43a0—25%+
> 2d
3506y d1+2d’ 692% + (400~ 55 —4) H(0;00)+ <4a0d1—y‘éd_11 —4dy) H(15a0) - 241 4 24, 4
64y3 16d]
e+ el + ) Hlen(eo), e (eo)s o)+ (— S48 +96y% 192 4o ) H(0,0,0; o) + (— 244 +

24d’1y8—48 dyyo+ (8dy —8) H (0; a0)>H(0,0,1;y0)+<8 s 12y0+24y0—8H(0 ag)—8d1H(1; )+

3 /.3 3
o +8 )H(o,o, c1(ao);yo) + (%Tyo 0% W 64, y2 4 24d)y2 + 6y3 + 12d; yo — 48d, o —
12yp — B8 —8H (05 a0) + =24 —y%_l——) H(0,1,0;50) + (—éd’12yg+6d’12y3—12d’12 Yo+ (12d; —

4dy yg
3

84, ) H (0; ao))H(O 1 1590) + (df o — 244 4124} 03 — 16d}a0 R Y
3d) Y3 — 6y3 + B4 4+ 2d; — 12d,yo + 64 yo+12y0—8 H(O ao) — 8d1H(1-a0)— A4 124, Aoy
%) H(0,1,c1(ao);yo)+(2a0 328 4 940232 ag+ 228 —6y2+12y0+ L +4) H(0, ¢1(ap), 0;90)+
(d’laé‘— 16déa8 +12d} o —16d) o+ 2d1y° 3dyyg +2d) +6d) yo+ m _1)H(0, c1(ao), 1;90)+ (3@3 -
16 a3-+3602 —48a0+ 23 — 92+ 18yo+4H (0; ag) +4dy (1'@0)—m—2> H(0, 1 (a0), c1(c); yo)+
(- 2008 — 4y8 424 d1y0+18y§—48d’1y0— 8 4 VH(1,0,0590) + ( — 4 2y -

%_%+6dg2yg+3d g2 —12 dyo — 2247 ”’dl +(4d1 )H(O ag) — 24 )H(1 0, 1:90) +

<2d1 25 342 — 33+ 6dyyo +6 yo — ﬁ —4H(0; ap) —4d1 H(1; 0) — 5, 14 o+

yo—1
g) H(1,0, cl(ao); Yo) + <— —d’fyo + 4d13 uw 1y0 + 2y0 +6d7? yO 6 d1y0 +6d1y0 3y§ —12d%yo +
AL B 4 10d] — 4H(000) + S0y - 20— 2 B H(1,1,05h) +

(- Sugas+ —OQd’f" - 3y0d/13 ”dl (81 —4d) —2)H(0;00) ) H(1,1,T;30) + ((— 2520 o 22

3
2 +6d1y3 —6dy5 +3yp — 12d1 yo +12dyo — 6yo + 25 — 10d; — 4H(0; c9) —4dy H(1500) — 285 +

4y 2dy3
= 1+y0 1+43> H(1,1761(a0);y0)+<%—6y3 —%> H(l,Cl(Oéo),U;yo)Jr(%yo—
Bdyyd + 65 yo — 5+ 28 ) H(1,ex(a0), 1io) + (28 —9y8+18yo+4H<0- ao) +4d1 H(1; ag) +
2d}
e —27) H(1, e1(a0), ex (a0); yo) + (200d, — 224 2 dy ) H(ea(ao), 1, ex (a0); yo) +
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(4 a0 = 555 = 4) H(ex(a0), ex(a0), 0590) + (200 df — 28 — 2d; ) H(ea(ao), e1(a0), 1 0) +
( 6) H(c1(ao),e1(ao), er(ao); yo) + 64H(0,0,0,0; yo) -+ 164, H(0,0,0,1;0) —
16H(0,0,0, c1(ag); o) + (—8dy + 16d, + 8)H(0,0,1,0; yo) + 4d2H(0,0,1, 1;y0) + (8dy — 4d, —
8)H (0,0,1,c1(0);y0) — 8 H(0,0,c1(ap),0;90) — 4dy H(0,0, c1(0), 1;90) —

4 H(0,0,c1(ap), c1(ap);y0) + (16d] + 24)H(0,1,0,0;y0) + (4 d? + 4d’> 0,1,0,1;y0) + (4dy —

(
4dy —8) H(0,1,0,c1(v);90) + (4d’12+8d’1 - 12d1) H(0,1,1,0;y0) + d?H(0,1,1,1;y0) + (12d1 —
8d}) H(0,1,1,c1(ap);90) — 8H(0,1,¢1(),0;y0) — 4d) H(0,1,¢1(w), 1;y0) + (—4dy + 2d) —

8) H(O, 1, Cl(()éo), C1(Oéo);y0) + lelH(O, Cl(()éo), 1,61(0&0)§y0) +4 H(O, cl(ao),cl(ao),O;yo) +

2d1H (0, ¢1(ap), c1(ao), L;y0) + 6 H(0,c1 (), c1(an), c1(an); yo) — 8H(1,0,0,¢1 (avo); yo) + (4 —
4d1) H(1,0,1,0;y0) + (4d; — 2d/1 — 4)H(1,0, 1,1 (ao);yo) —14 H(l,O,cl(ao),O; Yo) —

2dyH (1,0, c1(ao), 1;90) +2 H(1,0,c1(ao), e1(ao); yo) + 12H(1,1,0,0590) + 2dy H(1,1,0,1;90) +
(4d; — 2d/1 —6)H(1,1,0,¢1(a0);y0) + (—8dy + 4 d/l +2)H(1,1,1,0;y0) + (8d; — 4d/1 —
2)H(1,1,1,¢1(c);y0) —4 H(1,1,¢1 (), 0;90) — 2d5 H(1,1, ¢4 (o), 1;90) + (—4dy + 2d) —

2) H(1,1,¢1(ap), c1(ao);yo) + 2d) H(1, e1(ap), 1, e1(a0);90) + 4 H(1, e1(ao), e (), 0;y0) +
2d1 H (1, e1(ao), e1(ao), 1;90) +6 H(1, c1 (o), c1 (o), Cl(ao)'yo)JrH(l'yo)(ld’l ygaé_idiy(%aé_

47d as |5 13 17 391d af 80 +u 109 ' 202 89d o3
443 dlyO% dlyo% dlyo ot - oo + dlyo% 541 Yoo — ¢+
158 247d1a0 43d1y0a0 251 d3 d'13y0 11d’12 yo 44d1y0 / 2 3
dlyO 0‘2;; 18d1§{9a0+ 18 d}zyo Qg +d 3 + 216 d/ + 2 " +3di7 i+
w2 yo . 398d 17d7} yO - 25d’ yo 37d" 1 yO 1 w2 yO 4361 . 49dyo 154 )
9 7 T 9 3 Ty — + g 36 T o —48diyo+
d’17r2y0 + 72 Yo+ (_ 17 diyd 49y0 + 4d1y0 + 19 dlyo + 41y0 _ 16d1yo _ 11d] yo 221y0 + 37dy  Td}
8 3 6 8
dy dj 37 130 . 4 yo .
oD T 550D 5w ~ @z T3 ) H(000)+ (5" — 635 H(0,0;00) +

ddy — 384y Ady : 2dy 72 dy® 11d 2
( — 6dyg + 12d1yo + 501 ) (0, 100) + 5 w1~ 3o-1) 3(y0 1) 643

Q Sysa, 10y of 13y5 34y2 ol 160y 11ys 109 y5a 316 Q
437T +H(0y)<yoo_yoo+ y%o yoo_|_ yo 0 _ 3300_1_ ?i%o_ 1351;00_1_ 3300_1_
7 @ Tys o 86 44’2 205d 35d" 47r 625 17d72 22d 1104
yog 0_|_ y% 0 __ y?(’)ao 1 yo_|_ 10éy0+ 1yo+ yo y0+ 1 yo 31310 1yo 271.2 y2_|_

52042 217dy , 4] 49 d12y0 469d1y0 1225d1y0 2 2042y0 Tyd | 26 2
e R + A 2y — 20 ——+ ; —11yo+ﬁ+

13 . 217d 4 72 88 472 295 2d; 72
?) H(0; a0) — 3505, -1y + 6(yo 5~ 3o T 5o T e 6 G 5+ W) ~ oD T

& 72 3772 6¢ 4 ogym? | dim® | 31x 2
Swo=D) T 36 (yo=1) T 6(yo—1)2 — 4y3Cs + 18yg 3 — 36y0C3 + 507 +663— 15 — =% ERRE
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