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In previous papers a large set of two-point Feynman integrals encountered
in one-loop computations of Yang-Mills theories in the covariant and axial
gauges was evaluated using the method of analytic regularizatlon and pre-
sented in tabulated form. By two-point integrals we mean integrals with one
external momentum that are most naturally associated with the vacuum polari-
zation of two-point functions. Although a general description of the vacuum
polarization of an n-point function calls for the evaluation of n-point
integrals, it has been shown that, by judicious exploitation of symmetry, a
knowledge of the relevant two-point integrals alone is sufficient to deter-
mine the one-loop counter Lagrangian which involves two-, three-, and four-
point functions.

Among the integrals given in ref. 1 are those appropriate for the light-cone
gauge defined by the principal-value (PV) prescription. The light-cone
gauge is the special axial gauge defined by a null vector n+,

ATI = A+ = 0, n£ = 0 , (1)

and the PV prescription in this case defines the inverse of the quantity
p + = p'n+ as

— = Aim
p+ TI*0+

(2)

Recently it has been shown unequivocally that the light-cone gauge pre-
scribed by (2) is nonrenormalizable. On the other hand, it has been demon
strated that the light-cone gauge is one-loop renormalizable if p+ is
defined by the Mandelstam-Leibbrandt (ML) prescription (p~ = p*n_, where n
is the null vector conjugate to n+)

— = Aim or Aim
p+ ir|p~ p+p~

(3)

In this paper we give the values of a comprehensive set of two-point tensor
light-cone gauge Integrals based on (3). These integrals have become espe-
cially relevant following the recent realization that superstring theories
can be easily quantized only in the light-cone gauge.

As in ref. 1, the scalar integrals are evaluated via an analytic representa-
tion for the generalized two-point integrals

r(\+p

1 + v , 1 - " - u - X,

0 , w + K + v ; v - X .

v, u = 2 p + p ~ / p

) ,
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where K , \x, v and \ are continuous exponents, 2u) is the continuous dimen-
sion of spacetirae and G is a Meijer G-function. The derivation of (4)
and its various simplifying special cases are given in detail elsewhere.
When v is a nonnegative integer and X = 0, (4) reduces to a representation
identical to that for the PV prescription. When v < 0 the two prescrip-
tions give different results. In particular the ML prescription obeys the
rule of power counting whereas the PV prescription does not.

The integral (4) is ultraviolet (UV) divergent when the UV index ctj
satisfies

«! = w + < + |i + v = integer >_ 0 (5)

and is infrared (IR) divergent when either one or both of the conditions

to + |j. + X = integer £ 0
(6)

w + K + v = integer <_ 0

is or are met. The limiting process

v, X = (N,L) integers, ic, u = (K,M) integers + o, ou = 2 + e
(7)

0 •> 0, E •* small

12separates the UV and IR poles in (4) and preserves gauge invariant. In

the tabulated results UV^poles are of 0(l/ei) and IR poles of 0(l/eo)«

where in the limit (7) eg and ei have identical values, viz.

J + y + Anp2 •> - + Y + *np2, n = 0,1 (8)
ee n e+2a-n0

Because in studies of quantum field theories the UV divergent part of
vertex functions are usually of particular interest, the integrals to be
tabulated will be classified according to the UV index, taking on all
values within the range

-2 _< a1 _< 2 (9)

With this classification, integrals have been evaluated for the following
ranges of the (integer) exponents

-2 < K £ -1

-2 £ M <C 2
(10)

-2 <_ N £ 2

0 < L < 2
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We remark that in the light-cone gauge integrals with \<0 never occur.
Note also that integrals with \=0 and v>0 are already given in ref. 1, but
for completeness they will be given again here. So called "tadpole" inte-
grals satisfying either or both of the following conditions

< >_ 0 ;

(11)
\i >_ 0 and v > 0

vanish in the limit (7).

We now note that although (4) only applies to integrals with integrands
not containing uncontracted Lorentz indices, any integral with indices can
be straightforwardly reduced to a linear combination of those without
indices. It was shown in ref. 3 that, for tensors of up to rank-4, the
reduction is achieved by replacing tensor integrands as follows:

qi qj qk qi * 1 (x~y2)p4(6ij6kJ!. + 2 s v m m e t r i c terms)

- y (x-y2)(x-4y2)p2 (PiPj 6^ + 5 terms)

+ (x2-8xy2+8y'+)pipjpkpJl (12a)

qi qj qk + y(x-y2)P2(6ijPk +
 2 terms) + y(-3x+4y2)PlpjPfc (12b)

q±qj - (x-y 2) P
2 6 ^ + <-x+2y2)plPj (12C)

q. * yp. (12d)

where

p2 s (l-u)p2 (13a)

0 9 , 9

p x = q = 2q+q~ - q (13b)

p2y = p*q = p+q~ + p~q+ - - ^ p 2 ^ 2 - (p-q)2] (13c)

In conjunction with these relations, the expressions (4) and (12) suffice
to cover all two-point integrals (up to rank-4) that will ever need to be

evaluated in the light-cone gauge. The ultraviolet condition (5) becomes

(IH-K+H+V+R = a 1 + R ^ 0 (5f)

and the infrared conditions (6) become

C 0 (6')
GJ+K+V+R < 0
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where R is the rank of the tensor integrand- Integrals with integrands
containing one-, two- and three-component tensors have been computed using
(12) and tabulated for the same range of variables cited in (9) and (10)
in the accompanying Tables 1-8. The computer code used to evaluate the
integrals is completely general for any value of the indices <, (i, v,
\ > 0 (and w if need be), and tensor integrands with up to A uncontracted
Lorentz indices.

The integrals in the Tables for values of a^ running between -2 and 2, are
labelled by their individual exponents. The integrals are normalized by
the omission of a factor

f = i(-nf(p2) (p+)N(p")L (12)

so that with the exception of the two quantities 1/eo and l/ej, they are
functions of the single variable u = 2p+p~/p . The finite parts sometimes
contain an infinite sum defined by

u "

The generation of the Tables from the representation (4) was carried out
on CDC computers using the algebraic programming code SCHOONSCHIP , and
on-line editors.
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TABLE 2(E) K=-l, 0̂ = 2

[K,M,N,L] = f J d4q ((p-q)2)K(q2)M(q+)N(q")L

[-1,2,-1,0] = - u*log u + 4u2*log u - 10u3/3*log u + u - 4u2 + 28u3/9

l *( u - 4u2 + 10u3/3 )

[-1,1,0,0] = 0
[-1,0,1,0] = 0

[-1,-1,2,0] = 13/18 - ^

[-1,2,-1,1] = - u/2*log u + 5u2/3*log u - 5u3/4*log u + 3u/4 - 43u2/18 + 27u3/16

+ 1/^ * i - u/2 + 5u2/3 - 5u3/4 )

[-1,1,0,1] = 0

[-1,0,1,1] = 0

[-1,-1,2,1] = 7/12 - 4/(9u) + l/ex * ( - 1/4 + l/(6u) )

[-1,2,-1,2] • - u/3*log u + u2*log u - 7u3/10*log u + llu/18 - 7u2/4 + 233u3/200

+ l/ex * ( - u/3 + u
2 - 7u3/10 )

[-1,1,0,2] - 0

[-1,0,1,2] - 0
[-1,-1,2,2] - 149/300 + 23/(225u2) - 41/(75u) + 1/^ * ( - 1/5 - l/(30u2) + l/(5u)



TABLE 3 (A) K=-2 a
1=-2

[ K ^ ^ L ] ^ f J d4q ((p-q)2)K(q2)M(q+)N(q")L
qi

all terms are coefficients of p.

[-2,0,-2,0^ = - 1 + log u + l/eQ [-2,-2,0,11! = - 2 + l/eQ

[-2f-lf-lf0]1 = - l/(u-l)*log u + l/eQ [-2,0,-2,2]! = - 5/2 + log u + l/eQ

[-2,-2,0,0]! = - 1 + l/eQ [-2,-l,-l,2]1 = - 3/2 - l/(u-l)*log u + l/eQ

[-2,0,-2,1]! = - 2 + log u + l/eQ [-2,-2,0,2]! = - 5/2 + l/e0

[-2,-1,-1,1]! = - 1 - l/(u-l)*log u + l/eQ

TftBLE 3(B) K=-2, OL.=-1

[K,M,N,L]!= f ; d4q ((p-q)2)K(q2)M(q+)N(q")Lqi
all terms are coefficients of p.

[-2,1,-2,0]! - - 1 + log u + 2u + l/eQ [-2,-1,0,1]! = - 3/2 + l/eQ

[-2,0,-1,0]! = log u + ^ 0 [-2,-2,1,1]! = - 5/2 + l/(2u) + l/eQ

[-2,-1,0,01! = - 1 + l/eQ [-2,1,-2,2]! = - 5/2 + lo-j u + 4u/3 + l/eQ

[-2,-2,1,0]! = - 2 + l/e0 [-2,0,-1,2]! = - 3/2 + log u + l/eQ

[-2,1,-2,1]! = - 2 + log u + 3u/2 + l/eQ [-2,-1,0,2]! = - 11/6 + l/eQ

[-2,0,-1,1]! = - 1 + log u + l/e0 [-2,-2,1,2]! = - 17/6 + 2/(3u) + l/eQ



TABLE 3(C) K=-2, 0̂ = 0

[KAH.Llj- f J d4q ((p-q)2)K(q2)M(q+)N(q")Lqi
all terms are coefficients of pi

[-2,2,-2,0^ = - 1 + log u - 6u2*log u + 6u - 4u2 + l/eQ + l/e1 * ( - 6u )

[-2,1,-1,01! = log u - 3u*log u + u + l/eQ + l/Bj * ( - 3u )

[-2,0,0,0^ - l/eQ - l/lx

[-2,-l,l,0]1 = - 3/2 + l/eQ

[-2,-2,2,0^ - - 5/2 + l/eQ

[-2,2,-2,1]1 - - 2 + log u - 10u2/3*log u + 4u - 2u2/9 + l/eQ + l/ex * ( - 10u
2/3 )

[-2,1,-1,1J1 = - 1 + log u - 2u*log u + 2u + l/eQ - 2u/e1

[-2,0,0,l]1 = l/e0 - l/ex

* ( -» - 11/6 + 13/(18u) + l/eQ x

1 - - 17/6 + 2/(3u) + l/eQ

[-2,2,-2,2]1 - - 5/2 + log u - 5u2/2*log u + 10u/3 + 7u2/8 + l/eQ + 1/eĵ  * ( - 5u2/2 )

[-2,1,-1,2^ » - 3/2 + log u - 5u/3*log u + 43u/18 + l/eQ + l/ex * ( - 5u/3 )

[-2,0,0,2J1 - l/eQ - l/ex

1-2,-1,1,2^ * - 25/12 + 7/(6u) + l/eQ + 1/^ * ( - l/(2u) )

[-2,-2,2,2^ « - 37/12 + 5/(18u2) + 1/u + l/e0 - 1/^ * ( l/(6u
2) )



TABLE 3(D) K=-2, 0̂ = 1

[K^N,!,^- f J d4q ((p-q)2)K(q2)"(q+)N(q")Lqi
all tenns are coefficients of p.

[-2,2,-1,0^ = log u - 8u*log u + 10u2*log u + 4u - 6u2+ l/eQ + 1/^ * ( - 8u + 10u
2 )

[-2,l,0,0]1 = l/eQ - /

[-2,0,l,0]1 = l/eQ - x

[-2,-1,2,0]1 = - 11/6 + l/eQ

(-5u + 5u2 +l)*log u + llu/2 - llu2/2 + l/eQ + l/ex * ( - 5u + 5u
2

l/eQ -

0 ~ i / cl ^
I

[-2,0,l,l]1 = l/eQ - i

[-2,-l,2,l]1 = - 25/12 + 7/(6u) + l/eQ + 1/^ * ( - l/(2u) )

[-2,2,-l,2]1 = - 3/2 + log u - 4u*log u + 7u2/2*log u + 6u - 41u2/8 + l/eQ - 1/ê ^ * ( 4u - 7u
2)

[-2,1,0,2]! = l/eQ -

[-2,0,1,2]! = l/eQ - x

[-2,-1,2,2]! = - 137/60 - 41/(150u2) + 149/(75u) + l/eQ + 1/e^ * ( l/(10u
2) - 4/(5u) )

TftBLE 3(E) K=-2, 0̂ = 2

[K,M,N,L]1= f ; d
4q ((p-q)2)K(q2)M(q+)N(q")Lqi

all terms are coefficients of p.

(This table is identical to TABLE 1(E) )



TABLE 4(A) K=-l, Oj=-2

[K.M^Llj- f J d4q ((p-q)2)K(q2)M(q+)N(q~)Lqi
all terms are coefficients of p.

[-1,-1,-2,0]l - - u/(u-l)*log u - S1

[-1,-2,-1,0]1 = u/(u-l)*log u

[-1,-1,-2,1^ = - 2 + log u - l/(u-l)*log u - 2*5^)

[-1,-2,-1,1]1 = 1 + l/(u-l)*log u + S^u

[-1,-1,-2,2]- = - 3/4 + l/2*log u + 3/u*log u - l/(u-l)*log u - 3*S./u2 - 3/u

[-l,-2.-l,2\l = 1/2 - 2/u*log u + l/(u-l)*log u + 2*Sx/u
2 + 2/u

TABLE 4(B) K=-l, ot^-1

[K,M,N,L]1= f J d
4q ((p-q)2)K(q2)M(q+)N(q~)Lqi

all terms are coefficients of p.

[-l,0,-2,0]1 = u t-1,-2,0,1^ = 1/2

[-1,-1,-1,Q]1 » u/(u-l)*log u £-l,0,-2,2]1 = u/3

[-1,-2,0,0]1 - 1 [-1,-1,-1,2]1 = u/3/(u-l)*log u

[-l,0,-2,l]1 - u/2 [-1,-2,0,2]1 = 1/3

[-1,-1,-1,1]1 - u/2/(u-l)*log u



TABLE 4(C) K=-l, 0̂ = 0

[KfMfN,L]1- f J d
4q ((p-q)2)K(q2)M(q+)N(q~)Lqi

all terms are coefficients of p.

[-l,l,-2,0]1 = - 3u2/2*log u + u - u2/4 + l/^ * ( - 3u2/2 )

[-1,0,-1,0k = - u*log u + u -

[-l,-l,0,0]1 - 1- ^

[-1,-2,1,0]1 - 1/2

2/3*log u + u/2 + 2u2/9 + l/ex * ( - 2u
2[-1,1,-2,1]1 = - 2u2/3*log u + u/2 + 2u2/9 + l/ex * ( - 2u
2/3

[-l,0,-l,l]1 - - u/2*log u + 3u/4 - l/e^ * ( u/2 )

[-l,-l,0,l]1 - 13/18- 1/(3^)

[-1,-2,1,1]^ = 1/3 + 5/(18u) + l/ej * ( -

t-l,l,-2,2]1 - - 5u2/12*log u + u/3 + 41u2/144 - 1/^ * ( 5u2/12)

[-l,0,-l,2J1 - - u/3*log u + llu/18 + l/ex * ( - u/3 )

[-l,-l,0,2]1 « 7/12- 1/(4^ )

[-1,-2,1,2]1 - 1/4 + 5/(18u) + l/ex * ( - l/(6*u) )



TABLE 4(D) K=-l, 0̂ = 1

[ J C M ^ L ] ^ f J d4q ((EM3)2)K(q2)M(q+)N(q")Lq.

all terms are coefficients of p.

[-1,2,-2,0^ = - 4u2*log u + 20u3/3*log u + u - 26u3/9 + l/ex * ( - 4u
2 + 20u3/3 )

u(2u-l)*log u + u - 2u2 + l/ex * ( - u + 2u
2 )

[-1,0,0,0^

t-l,-l,l,0]1 = 13/18-

[-l,-2,2,0]1 = 1/3

[-1,2,-2,1], = 5u2(u/2-l/3)*log u + u/2 + 13u2/18 - 17u3/8 + l/en * ( - 5u
2/3 + 5u3/2

[-1,1,-1,1]1 = - u/2*log u + 5u2/6*log u + 3u/4 - 43u2/36 + 1/e^ * ( - u/2 + 5u2/6 )

t-i,ofo,i]1 = 0

[-1,-1,1,1J1 « 7/12 - 2/(9u) + 1/^ * ( - 1/4 + l/(12u) )

[-1,-2,2,1]1 = 1/4 + 5/(18u) + 1/e^ * ( - l/(6u) )

[-1,2,-2,2^ - - u2*log u + 7u3/5*log u + u/3 + 3u2/4 - 163u3/100 + 1/^ * ( - u 2 + 7u3/5 )

2/2*log u + llu/18 - 7u2/8 + 1/e^ * ( - u/3 + u2[-1,1,-1,2^ - - u/3*log u + u2/2*log u + llu/18 - 7u2/8 + 1/e^ * ( - u/3 + u2/2)

[-1,0,0,2^ - 0

[-l,-lfl,2]1 - 149/300 - 41/(150u) + 1/^ * ( - 1/5 + l/(10u) )

[-1,-2,2,2]1 - 1/5 - 77/(450u2) + 26/(75u) + 1/^ * ( l/(15u2) -



TABLE 4(E) K=-l, 0̂ = 2

[K,M,N,L]!= f I d4q ((p-q)2)K(q2)M(q+)N(q")L
qi

all terms are coefficients of p.

[-1,2,-1,0]! = < " u + 5u2 " 5u3)*log u + u - llu2/2 + llu3/2 + 1/e! * ( - u + 5u2 - 5u3)

[-1,1,0,0]! = °

[-1,0,1,0]! = 0

[-1,-1,2,0]! = 7/12- 1/(4^)

- 7u3/4
2 .,3

- u/2 + 2u2 - 7u3/4)*log u + 3u/4 - 3u2 + 41u3/16

* ( - u/2 + 2u2 - 7u3/4 )

[-l,l,0,l]1 = 0

t-1,0,1,11! = 0

[-1,-1,2,1]! - 149/300 - 41/(150u) + l/e^ * ( - 1/5 + l/(10u) )

[-1,2,-1,2]! = - u/3*log u + 7u2/6*log u - 14u3/15*log u + llu/18 - 151u2/72 + 367u3/225

+ l/eĵ  * ( - u/3 + 7u2/6 - 14u3/15 )

[-1,1,0,2]! » 0

[-1,0,1,2]! * °

[-1,-1,2,2]! = 157/360 + 23/{450u2) - 169/(450u) + 1/^ * ( - 1/6 - l/(60u2) + 2/(15u) )



TfiBLE 5(A) K =-2 ,(^=-2

[K,M,N,L]2 = f J d
4q ((pHq)2)K(q2)M(q+)N(q')Ijqiq:J

terms in parentheses () are coefficients of p.p.
2 ^terms in braces {} are coefficients of p S(i,j)

[-2,0,-2,0]2 = ( - 1 + log u ) + (l/eQ) + { - u/2 }

[-2,-1,-1,0]2 = ( - 1 + log u/(u-l)
2 - l/(u-l)) + (l/eQ)

- { u/2/(u-l)*log u }

[-2,-2,0,0]2 = - (2) + (l/eQ) - {1/2} .

[-2,0,-2,l]2 = ( - 2 + log u ) + (l/eQ) + { - u/4 } °

[-2,-1,-1,1]2 = ( - 3/2 + (2-u)/2/(u-l)
2*log u - l/2/(u-l) + l/eQ)

- { u/4/(u-l)*log u }

[-2,-2,0,1], - - (5/2) + (l/eft) - {1/4}

[-2,0,-2,2J2 - ( - 5/2 + log u ) + (l/e0) + { - u/6 }

- 11/6 + (3-2u)/3/(u-l)2*log u -

- { u/6/(u-l)*log u }

[-2,-2,0,2]2 » - (17/6) + (l/eQ) - {1/6}



TABLE 5(B) K =-2 , o^ =-1

[K,M,N,L]2 = f J d
4q ((p-q)2)K(q2)M(q+)N(q")Lqiqj

tenns in parentheses () are coefficients of p.p.
2 ••tenns in braces {} are coefficients of p &(i,j)

[-2,l,-2,0]2 = ( - 5/2 + log u + 3u/2 - 3/2/(u-l)) + (l/e0)

+ { 3u2/4*log u - u/2 + 13u2/8 } + {l/e^ * { 3u2/4 }

[-2,0,-l,0]2 = ( - 1 + log u -l/(u-l)) + (l/e0) + { u/2*log u + u/2 } + {1/e^} * { u/2 }

[-2,-l,0,0]2 = ( - 3/2 - l/2/(u-l)) + (l/eQ) + {1/4} * {1/e^}

[-2,-2,l,0]2 = - (5/2) + (l/eQ) - {1/4}

[-2,1,-2,1]2 = ( - 8/3 + log u + 4u/3 - 2/(3(u-l))) + (l/eQ)

+ { u2/3*log u - u/4 + 5u2/9 } + {1/e^ * { u2/3 }

[-2,0,-l,l]2 = ( - 3/2 + log u - l/2/(u-D) + (l/eQ)

+ { u/4*log u + u/8 } + {1/e^ * { u/4 }

[-2,-l,0,l]2 = ( - 11/6 - l/(3(u-l))) + (l/eQ) - {1/36} + {1/6} *

[-2,-2,l,l]2 = ( - 17/6 + 1/2/u - l/6/(u-l)) + (l/eQ)

+ { - 1/6 + 1/36/u } + {1/e^} * { 1/12/u }

- ( - 35/12 + log u + 5u/4 - 0

+ { 5u2/24*log u- u/6 + 79u2/288 } + {1/ejj * { 5u2/24 }
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TftBLE 5(C) K =-2 , o^ =0

[K,M,N,L]2 = f J d
4q ((p-q)2)K(q2)M(q+)N(q")Lq.qj

terms in parentheses () are coefficients of p.p.
2 ^terms in braces {} are coefficients of p 5(i,j)

[-2,2,-2,0]2 - ( 5/3 + (1-I0u2)*log u +32u/3 +8u2/3 + 8/3/(u-l) + l/eQ)

* ( - 10u2 ) + {1/e^ * { 2u2 - 10u3/3 }

{2u2*log u -10u3/3*log u - u/2 + 4u2 - 47u3/9

[-2,1,-1,0], = ( 1 + log u - 4u*log u + 4u + l/(u-l)) + (l/eQ)

^ * ( - 4u ) + {l/e^} * { u/2 - u 2 }

2 2
+ { u/2*log u -u *log u + u/2 - u }

t-2,0,0,0]2

t-2,-l,l,0]2 = ( - 11/6 - l/(3(u-l))) + (l/eQ) - {1/36} + {1/6} *

t-2,-2,2,0]2 = - (17/6) + (l/eQ) - {1/6}

t-2,2,-2,l]2 = ( - 7/6 + (l-5u2)*log u + 35u/6 + 3u2 + 5/6/(u-l) + l/eQ)

* ( - 5u2 ) + {1/e^} * { 5u2/6 - 5u3/4 }

5u2/6*log u - 5u3/4*log u - u/4 + 47u2/36 - 23u3/16



[-2,1,-1,1]2 = ( - 2/3 + log u - 5u/2*log u + 43u/12 + l/3/(u-l) + l/eQ)

* ( - 5u/2 ) + {1/e^ * { u/4 - 5u2/12 }

u/4*log u - 5u2/12*log u + u/8 - 17u2/72

[-2,0,0,l]2 =

[-2,-1,1,112 = ( - 25/12 + 1/2/u - l/6/(u-l)) + (l/e0) + (1/^) * ( - 1/4/u)

+ { - 1/24 + 1/36/u } + {l/ex} * { 1/8 - 1/24/u }

[-2,-2,2,l]2 = ( - 37/12 + 2/3/u - l/6/(u-D) + (l/eQ)

+ { - 1/8 + 1/36/U } + {1/^} * { l/12/\i }

[-2,2,-2,2], = ( - 21/10 + log u - 7u2/2*log u + 22u/5 + 121u2/40 + 2/5/(u-l) + l/eQ)

+ (1/^) * ( - 7u2/2 ) + {1/^} * { u2/2 - 7u3/10 }

+ {u2/2*log u - 7u3/10*log u - u/6 + 5u2/8 -117u3/200 }

[-2,1,-1,2]2 = ( - 4/3 + log u - 2u*log u + 7u/2 + l/6/(u-l) + l/eQ)

* ( - 2u ) + {1/^} * { u/6 - u2/4 }

[-2,0,0,2]2

2 2
+ {u/6*log u-u /4*log u + u/36 -u /16 }



l-2,-l,l,2]2 = ( - 137/60 + 67/75/u - l/10/(u-l)) + (l/eQ) + (l/e^ * ( - 2/5/u)

+ { - 29/600 + 11/300/u } + {1/e^ * { 1/10 - 1/20/u }

[-2,-2,2,2]2 = ( - 197/60 + 8/75/u2 + 14/15/u - 2/15/(u-l) + l/eQ)

* ( - 1/10/u2) + {1/e.^ * { - 1/30/u2 + 1/10/u }

+ { - 1/10 + 17/900/u2 + 2/75/u }

fO



TABLE 5(D) K =-2 , o,=0

[K,M,N,L]2 = f J d
4q ((p-q)2)K(q2)M(q+)N(q~)Lqiqj

terms in parentheses () are coefficients of p.p.
2 ^terms in braces {} are coefficients of p &(i,j)

(l-10u+15u2)*log u + 6u - 33u2/2 + l/eQ)

* ( - lOu + 15u2 ) + {1/e^} * { u/2 - 5u2/2 + 5u3/2 }

+ { u/2*log u + 5u2(u-l)/2*log u + u/2 - 9u2/4 +9u3/4

[-2,l,0,0JJ2 -

[-2,0,l,0]2

I-2,-l,2,0]2 « ( - 25/12 - l/4/(u-l)) + (l/eQ) - {1/24} + {1/8} *

[-2,2,-l,l]2 . ( - 5/4 + (l-6u+7u
2)*log u + 29u/4 - 41u2/4 -

^ * ( - 6u +7u2 ) + {l/ex) * { u/4 - u
2 + 7u3/8 }

(u/4 - u2+ 7u3/8)*log u + u/8 - u2/2 + 15u3/32 }

l -2,0, l , l ]2 - d/e0) - ^

[-2,-1,2,112 - ( - 137/60 + 67/75/u - l/10/(u-l)) + (l/eQ) + (1/e^) * ( - 2/5/u)

+ { - 29/600 + 11/300/u } + {1/^} * { 1/10 - 1/20/u }



= ( - 8/5 +(l-14u/3+14u2/3)*log u +671u/90 -367u2/45 -

+ (l/ex) * ( - 14u/3 + 14u
2/3 ) + {1/e^ * { u/6 - 7u2/12 + 7u3/15 }

{(u/6-7u2/12+7u3/15)*log u + u/36 - 17u2/144 + 53u3/450

[-2,l,0,2]2 =

[-2,0,l,2]2 = Q ^

[-2,-l,2,2]2 = ( - 49/20 - 77/450/u2 + 293/180/u - l/20/(u-l)) + (l/eQ)

* ( 1/15A2 - 2/3/u) + {1/e^} * { 1A2 + 1/120/u2 - 1/15/u }

+ { - 37/720 - 2/225/u2 + 49/900/u }

TRBLE 5(E) K =-2 , 0̂ = 2

This Table is identical to Table 1(E) with the
understanding that all terms are enclosed in parentheses ().



TABLE 6(A) K =-1 , o^ =-2

[K,MfN,L]2 = f I d
4q ((pH3)2)K(q2)M(q+)N(q")Lqiqj

terms in parentheses {) are coefficients of p.p.
2 ••terms in braces {} are coefficients of p S(i,j)

[-1,-1,-2,0]2 « ( - 1 + log u + log u/(u-l)
2 + 2/(u-l)*log u - l/(u-l))

+ { - l/2*log u - l/2/(u-l)*log u - u/2 - Sj/2 }

[-1,-2,-1,0]2 - ( 1 - log u/(u-l)
2 - log u/(u-l) + l/(u-l))

+ { l/2*log u + l/2/(u-l)*log u + Sj/2 }

[-1,-1,-2,1]2 = ( - u/2/(u-l) + u
2/2/(u-l)2*log u )

+ { - 1/2 + l/4*log u - l/4/(u-l)*log u - u/8 - Sj/2/u}

[-1,-2,-1,1]2 - ( 1/2 - l/2/(u-l)
2*log u - l/2/(u-l)*log u + l/2/(u-l))

+ { 1/2 - l/4*log u + l/4/(u-l)*log u + Sj/2/u }

[-1,-1,-2,2]2 - ( - u/3/(u-l) + u
2/3/(u-l)2*log u)

- { 1/8 -(u2+3u-6)/12/u/(u-l)*log u+ u/18 + S-^/u2* 1/2/u }

« ( - u/3/(u-l)2*log u

+ { 1/8 - (u2+3u-6)/12/u/(u-l)*log u + S.j/2/u2 + 1/2/u }

CO
00



TABLE 6(B) K =-1 , o^ =-1

[K,M,N,L]2 = f J d
4q ((EM3)2)K(q2)M(q+)N(q")Lqiq;

terms in parentheses () are coefficients of p.p.
2 x •*terms in braces {} are coefficients of p S(i,j)

[-l,0,-2,0]2 = ( - 1/2 + u/2 - l/2/(u-l)) ̂

+ {u2/4*log u + 3u2/8 } + {1/e^ * { u2/4 }

= ( l/2*log u - l/2/(u-l)2*log u )

+ { u2/4/(u-l)*log u} + {1/e^} * { u/4 }

[-l,-2,0,0]2 = ( 1/2 - l/2/(u-l)) + {1/4} *

[-l,0,-2,l]2 = ( - 1/6 + u/3 - l/6/(u-l)) ^

+ { u2/12*log u + 7u2/72 } + {1/^} * { u2/12 }

[-1,-1,-1,1]2 = ( l/3*log u - l/6/(u-l)
2*log u + l/6/(u-l)*log u )

+ { u2/12/(u-l)*log u }- u/72 } + {l/e^} * { u/12 }

[-l,-2,0,l]2 = ( 1/3 - l/6/(u-l)) + {1/36} + {1/12} *

[-l,0,-2,2J2 = ( - 1/12 + u/4 - l/12/(u-l))

+ { u2/24*log u + llu2/288 } + {1/e^} * { u2/24 }

- ( l/4*log u - l/12/(u-l)2*log u + l/6/(u-l)*log u

+ { u2/24/(u-l)*log u - u/72 } + {1/e^ * { u/24 }

[-1,-2,0,2] = ( 1/4 - l/12/(u-D) + {1/72} + {1/24} * {1/e.}



TABLE 6(C) K =-1 , o^ =0

[K,M,NfL]2 = f ! d
4q ((p-q)2)K(q2)M(q+)N(q")Lqiqj

terms in parentheses () are coefficients of p.p.
2 -1terms in braces {} are coefficients of p 5(i,j)

( 5/6 -2u2*log u +llu/6 + 4u2/3

* ( - 2u2 ) + {l/ex} * { u
2/4 - 2u3/3

{u2/4*log u - 2u3/3*log u + 3u2/8 -7u3/9

[-l,0,-l,0]2 = ( 1/2 - u*log u + 3u/2 + l/2/(u-D) + (1/e.^ * { - u )

+ { -u2/4*log u - u2/8 } + {1/e^} * { - u2/4 }

[-l,-l,0,0]2 = ( 13/18 + l/6/(u-l) - 1/3/e^) + {1/18} - {1/12}

[-1,-2,1,0]2 = ( 1/3 - l/6/(u-l)) + {1/36} + {1/12} * ^

1/4 - 5u2/6*log u + 3u/4 + 7u2/9

^ * ( - 5u2/6 ) + {1/e^} * { u2/12 - 5u3/24 }

u2/12*log u - 5u3/24*log u + 7u2/72 - 49u3/288

[-l,0,-l,l]2 = ( - u/2*log u + llu/12 + u/6/(u-D) - (Ve,) * ( u/2 )

+ { - u2/12*log u - u2/72 } + {1/^} * { - u /12 }

1-1,-1,0,l]2 - ( 7/12 + l/12/(u-l) - 1/4/^) + {1/36} - (1/24} *

[-1,-2,1,1]2 - ( 1/4 + 1A8/U) + (l/ei) * ( - 1/12/u)

+ { 1/72 + 1/36/u } + {1/e^} * { 1/24 - 1/24/u }

o



7/60 -u2/2*log u + 9u/20 + 23u2/40 + 7/60/(u-l))

^ * ( - u2/2 ) + {1/e^ * { u2/24 - u3/10 }

u2/24*log u - u3/10*log u + llu2/288 - llu3/200

= ( -u/3*log u + 25u/36 + u/12/(u-l)) - (l/e1) * ( u/3

+ { - u2/24*log u + u2/288 } + {1/e^ * { - u2/24 }

[-l,-l,0,2]2 = ( 149/300 + l/20/(u-l)) - (1/5/e^) + {11/600} - {1/40/e^

[-lf-2,l,2]2 = ( 1/5 + 8/75/u + l/60/(u-l)) + (1/e^) * ( - 1/10/u)

+ { 1/150 + 17/900/u } + {l/e1} * { 1/40 - 1/30/u }



[K,M,N,L]

TABLE 6(D) K =-1 , o^ = 1

2 = f ; d
4q ((p-q)2)K(q2)M(q+)N(q")Lqiqj

terms in parentheses () are coefficients of p.p.
2terms in braces {} are coefficients of p S(i,j)

= ( -llu/12/(u-l) -(5u2-10u3)*log u + u/12 + u2/12 -39u3/4 )

^ * ( - 5u2 + 10u3 ) + {1/^} * { u2/4 - 5u3/3 + 15u4/8 }

+ { (u2/4-5u3/3+15u4/8)*log u + 3u2/8 - 16u3/9 + 59u4/32 }

[-1,1,-1,0]2 = ( - u/3/(u-l) - u*log u + 5u2/2*log u +2u/3 - 43u2/12 )

+ (1/e,) * ( - u + 5u2/2 ) + {1/e^ * { - u2/4 + 5u3/12 }

+ { -u /4*log u + 5u3/12*log u - u2/8 + 17u3/72 }

[-1,0,0,0]2 = 0

[-l,-l,l,0]2 = < 7/12 + l/12/(u-l) - 1/4/e^) + {1/36} - {1/24} * {1/^}

[-1,-2,2,0)2 = ( 1/4 - l/12/(u-l)) + {1/72} + {1/24} * [l/l^

[-1,2,-2,1]2 - ( -13u/60/(u-l) -(2u2-7u3/2)*log u +17u/60 +19u2/20 -177u3/40)

^ * ( - 2u2 + 7u3/2 ) + {1/^} * { u2/12 - u3/2 + 21u4/40 }

+ { (u2/12-u3/2+21u4/40)*log u + 7u2/72 -3u3/8 + 281u4/800}

[-1,1,-1,1)2 - ( - u/12/(u-l) - u/2*log u +u2*log u +2u/3 - 7u2/4 )

^ ) * ( - u/2 + u 2 ) + {l/ex} * { - u
2/12 + u3/8 }

- u2/12*log u + u3/8*log u - u2/72 + u3/32 }

I



[-1,-1,1,1]2 = ( 149/300 - 3/25/u +l/30/(u-l)) - (1/e^ * ( 1/5 -1/20/u)

+ { 11/600 - 2/225/u } + {l/ex} * { - 1/40 + 1/120/u }

[-1,-2,2,1]2 = ( 1/5 + 8/75/u + l/60/(u-l)) + (1/e^ * ( - 1/10/u)

+ { 1/150 + 17/900/u } + {l/e1} * { 1/40 - 1/30/u }

[-1,2,-2,2\2 = ( -u/12/(u-l) -(7u2/6-28u3/15)*log u +u/4 +67u2/72 -629u3/225)

^ ) * ( - 7u2/6 + 28u3/15 )

(u2/24-7u3/30+7u4/30)*log u +llu2/288 -211u3/1800 +22u4/225}

^ * { u2/24 - 7u3/30 + 7u4/30 }

- u/30/(u-l) -(u/3-7u2/12)*log u + 26u/45 - 839u2/720 )

) * ( - u/3 + 7u2/12 ) + {l/e1} * { - u
2/24 + 7u3/120 }

- u2/24*log u + 7u3/120*log u + u2/288 + u3/7200

[-l,0,0,2]2 - 0

[-1,-1,1,2], = ( 157/360 - 77/450/u + l/60/(u-D)

* ( - 1/6 + 1/15/u) + { 49/3600 - 2/225/u }

* { - 1/60 + 1/120/u }

[-1,-2,2,2]2 - ( 1/6 - 31/450/u2 + 173/900/u + l/60/(u-D)

* ( 1/30/u2 - 2/15/u) + {1/e^ * { 1/60 + 1/120/u2 - 1/30/u }

+ { 11/3600 - 2/225/u2 + 17/900/u }



TABLE 6(E) K =-1 , o^ = 2

[K,M,N,L]2 = f J d
4q ((p-q)2)K(q2)M(q+)N(q")Lqiqj

terms in parentheses () are coefficients of p.p.
2 ^terms in braces {} are coefficients of p S(i,j)

-l) - (u-6u2+7u3)*log u + 5u/4 - 29u2/4 + 41u3/4)

+ (1/Bj) * ( - u + 6u2 - 7u3 ) + {1/e^ * { - u2/4 + u 3 - 7u4/8 }

+ { (-u2/4 + u 3 - 7u4/8)*log u - u2/8 + u3/2 - 15u4/32 }

[ , 2 - 0

t-l,0,l,0]2 = 0

t-l,-l,2,0]2 = ( 149/300 + l/20/(u-D) - (1/5/e^) + {11/600} - {1/40/e^}

[-1,2,-1,1]2 - ( - (u/2-7u2/3+7u3/3)*log u + 4u/5 - 671u2/180 + 367u3/90 + u/20/(u-l))

- u/2 + 7u2/3 - 7u3/3 ) - {1/^} * { u2/12 - 7u3/24 + 7u4/30*
+ { -(u2/12-7u3/24+7u4/30)*log u -u2/72 +17u3/288 -53u4/900}

[-l,l,0,l]2 - 0

[-l,0,l#ll2 - 0

[-1,-1,2,1]2 - ( 157/360 - 77/450/u + l/60/(u-l)) + (1/e^) * ( - 1/6 + 1/15/U)

+ { 49/3600 - 2/225/u } + {1/e^} * { - 1/60 + 1/120/u }



[-1,2,-1,2]2 = ( -(u/3-4u2/3+6u3/5)*log u +113u/180 -113u2/45 +178u3/75

+ (1/e^ * ( - u/3 + 4u2/3 - 6u3/5 ) - {1/ê .} * { u2/24 - 2u3/15 + u4/10 }

+ { -(u2/24-2u3/15+u4/10)*log u +u2/288 - u3/225 - u4/450}

[-l,l,0,2]2 = 0

[-l,0,l,2]2 = 0

[-1,-1,2,2]2 = ( 383/980 + 599/22050/u2 - 2291/8820/u + l/140/(u-l))

- (1/e^ * ( 1/7 +1/105/H2 -2/21/\i) - {1/^} * { 1/84 +1/840/U2 - 1/105/U }

+ { 379/35280 + 71/44100/U2 - 463/44100/u }

Ul



TABLE 7(A) K = -2 , a^ = -2

[K,M,N,L]3= f / d
4q ((p-q)2)K(q2)M(q+)N(q")Lqiqjqk

terms in parentheses () are coefficients of p.p .pt
2

terms in braces {} are coefficients of p p-S(j,k) plus two cyclic permutations

[-2,0,-2,0]3 - ( - 1 + log u) + (l/eQ) + { - u/2 }

[-2,-1,-1,0]3 = ( -3/2 - l/(u-l)
3*log u + l/(u-l)2 - l/2/(u-l) )

+ { - 1/4 - l/4*log u + l/4/(u-l)2*log u -

[-2,-2,0,0]3 = - (5/2) + (l/e0) - {1/4}

[-2,O,-2,1J3 = ( - 2 + log u) + (l/e0) + { - u/4 } ,

[-2,-1,-1,1]3 = ( - 11/6 - l/3/(u-l)
3*log u + l/3/(u-l)2*log u - l/3/(u-l)*log u + l/3/(u-l)2 *

- l/2/(u -1) ) + (l/eQ)

+ { - 1/12 - l/6*log u + l/12/(u-l)2*log u - l/12/(u-l)*log u - l/12/(u-l) }

[-2,-2,0,l]3 = - (17/6) + (l/e0) - {1/6}

[-2,-1,-1,2]3 - ( - 25/12 - l/6/(u-l)
3*log u + l/3/(u-l)2*log u - l/2/(u-l)*log u

[-2,0,-2,2]3 - ( - 5/2 + log u) + (l/e0) + { - u/6 }

- ( - 25/12 -

- 5/12/(u -1)

+ { - 1/24 -

[-2,-2,0,2]3 - - (37/12) + (l/e0) - {1/8}

0

+ { - 1/24 - l/8*log u + l/24/(u-l)2*log u - l/12/fu-l)*log u - l/24/(u-l) }



TABLE 7(B) K = -2 , c^ = -1

[K,M,N,L]3= f J d
4q ((p-q)2)K(q2)M(q+)N(q~)Lqiqjqk

terms in parentheses () are coefficients of p.p.p.,
2 x J K

terms in braces {} are coefficients of p Pi5(j,k) plus two cyclic pennutations

[-2,l,-2,0]3 = ( - 7 + log u - 2u - 6/(u-l) ) + (l/eQ)

+ {u2*log u - u/2 + 2u2 } + { l/e± * ( u
2 )}

[-2,0,-l,0]3 - ( - 3 + log u - 3/(u-l) ) + (l/eQ)

+ { u/2*log u + u/2 } + { 1/ej * ( u/2 )}

[-2,-l,0,0]3 = ( - 11/6 - l/(u-l) ) + (l/e0) - {1/36} + 1/6*{ 1/e^

[-2,-2,l,0]3 = - (17/6) + (l/e0) - {1/6}

[-2,1,-2,1]3 = ( - 9/2 + log u - 5/2/(u-l) ) + (l/eQ)

+ { 5u2/12*log u - u/4 + 47u2/72 } + { l/e1 * ( 5u
2/12 )}

[-2,0,-l,l]3 = ( - 5/2 + log u - 3/2/(u-l) ) + (l/e0) + { u/4*log u + u/8 } + { l/e± * ( u/4 )}

[-2,-l,0,l]3 = ( - 25/12 - 3/4/(u-l) ) + (l/eQ) - {1/24} + 1/8*{
[-2,-2,l,l]3 = ( - 37/12 + 1/2/u - l/4/(u-l) ) + (l/e0) + { - 1/8 + 1/72/u } + { 1/e^ * ( 1/24/u )}

[-2,l,-2,2]3 = ( - 4 + log u+ u/2 - 3/2/(u-l) ) + a/eQ)

+ { u2/4*log u - u/6 +5u2/16 } + { l/e1 * ( u
2/4 )}

[-2,0,-l,2]3 - ( - 5/2 + log u - l/(u-l) ) + (l/e0) + { u/6*log u + u/36 } + { 1/e^ * ( u/6 )}

t-2,-l,0,2]3 = ( - 137/60 - 3/5/(u-l) ) + (l/eQ) - {29/600} + 1/10*{

- ( - 197/60 + 7/10/u - 0

+ { - 1/10 + 1/75/u } + { 1/ej * ( 1/20/u )}



TABLE 7(C) K = -2 , o^ = 0

[K,M,N,LJ3- f J d
4q ((EM3)2)K(q2)M(q+)N(q~)L

terms in parentheses () are coefficients of p.p^Pi,
2terms in braces {} are coefficients of p p-5(j,k) plus two cyclic permutations

[-2,2,-2,0J3 = ( 14 + log u - 15u2*log u + 25u + 53u2/2 + 15/(u-l) )

^ * ( - 15u2 )) + { l/ex * ( 5u
2/2 - 5u3 )}

+ { 5u /2*log u - 5u3*log u - u/2 + 19u2/4 - 7u3 }

[-2,l,-l,0]3 = ( 9/2 + log u - 5u*log u + 2u/2 + 9/2/(u-l) )

+ (l/en) + (1/e, * ( - 5u )) + { 1/e * ( u/2 - 5u2/4 )}
2 2

+ { u/2*log u - 5u /4*log u + u/2 - 9u /8 }
[-2,0,0,0]3 =

[-2,-1,1,0]3 = ( - 25/12 - 3/4/(u-l) ) + (l/eQ) - {1/24} + 1/8*{

[-2,-2,2,0]3 = - (37/12) + (l/eQ) - {1/8}

[-2,2,-2,l]3 = ( 5/2 + log u - 7u2*log u + 2u/2 + 12u2 + 9/2/(u-l) )

+ (l/e0) + (l/e^ * ( - 7u
2)) + { 1/e, * ( u 2 - 7u3/4 )}

+ {u2*log u - 7u3/4*log u - u/4 + 3u /2 - 29u3/16 }

[-2,1,-1,1]3 - ( 1/2 + log u - 3u*log u + 13u/2 + 3/2/(u-l) ) + (l/e0) + (l/Bj * ( - 3u ))

+ { u/4*log u - u2/2*log u + u/8 - u2/4 } + { 1 ^ * ( u/4 - u2/2 )}

[-2,0,0,l]3 = (l/e0) - (1/^)

[-2,-l,l,l]3 - ( - 137/60 + 26/75/u - 9/20/{u-l) ) + (l/e0) + (1/e^ * ( - 1/5/u ))

+ { - 29/600 + 11/600/u } + { 1/ej * ( 1/10 - 1/40/u )}

UJ
03

[-2,-2,2,1]3 - ( - 197/60 + 7/10/u - 3/10/(u-l) ) + (l/eQ)

+ { - 1/10 + 1/75/u } + { 1/e, * ( 1/20/u )}



[-2,2,-2,2]3 = ( - 2/5 + log u - 14u2/3*log u + 203u/30 + 367u
2/45

* ( - 14u2/3 )) + { l/ex * ( 7u
2/12 - 14u3/15

g i x
+ { 7u /12*log u - 14u3/15*log u - u/6 + 101u2/144 - 158u3/225 }

[-2,1,-1,2]3 = ( - 3/4 + log u - 7u/3*log u + 193u/36 + 3/4/(u-l) )

+ (l/e0) + (l/ex * ( - 7u/3 )) + { 1/ej * ( u/6 - 7u
2/24 )}

+ { u/6*log u - 7u2/24*log u + u/36 - 17u2/288 }

[-2,0,0,2]3 = (l/e0) - (l/e^

[-2,-l,l,2]3 = ( - 49/20 + 121/180/u - 3/10/(u-l) ) + (l/eQ) + (l/e1 * ( - 1/3/u ))

+ { - 37/720 + 49/1800/u } + { l/l * ( 1/12 - 1/30/u )}

[-2,-2,2,2]3 = ( - 69/20 + 19/900/u2 + 29/30/u - 3/10/(u-l) ) + (l/eQ) + ( 1 ^ * ( - 1/15/u2 ))

+ { - 1/12 + 17/1800/u2 + 11/900/u } + { l/e1 * ( - 1/60/u
2 + 1/15/u )}



TftBLE 7(D) K = -2 , o^ = 1

[K,M,N,L]3= f J d
4q ((p-q)2)K(q2)M(q+)N(q")Lq.qjqk

terms in parentheses () are coefficients of

terms in braces {} are coefficients of p p^j/k) plus two cyclic permutations

[-2,2,-l,013 = ( - 6 + log u - 12u*log u + 21u2*log u + 5u - 79u2/2 - 6/(u-l) )

+ (l/eQ) + (1/ej * ( - 12u + 21u
2 )) + { 1/e^ * ( u/2 - 3u2 + 7u3/2 )}

+ { u/2*log u - 3u2*log u + 7u3/2*log u + u/2 - 5u2/2 + llu3/4 }

[-2,1,0,0]3 =*

t-2,0,l,0]3 -

[-2,-1,2,013 = ( - 137/60 - 3/5/(u-l) ) + (l/e0) - {29/600} + l/10*{

[-2,2,-l,l]3 = ( - 5/2 + log u - 7u*log u+ 28u2/3*log u + 17u/2 - 172u2/9 - 3/2/(u-l) ) °

+ (l/eQ) + (l/e^ * ( - 7u + 28u
2/3 )) + { 1/Bj * ( u/4 - 7u2/6 + 7u3/6 )}

+ { u/4*log u - 7u2/6*log u + 7u3/6*log u + u/8 - 19u2/36 + 19u3/36 }

t-2,l,0,l]3 ^

[-2,-l,2,l]3 = ( - 49/20 + 121/180/u - 3/10/(u-l) ) + (l/e0) + (l/e1 * ( - 1/3/u ))

+ { - 37/720 + 49/1800/u } + { 1/e^ * ( 1/12 - 1/30/U )}

*

- 21/10 + log u - 16u/3*log u + 6u2*log u + 398u/45 - 199u2/15 -

^ - 16u/3 + 6u2 )) + { l/ex * ( u/6 - 2u
2/3 + 3u3/50 ^ x

u/6*log u - 2u2/3*log u + 3u3/5*log u + u/36 - u2/9 + 17u3/150

[-2,l,0,2]3

[-2,0,l,2]3



[-2,-l,2,2]3 = ( - 363/140 - 967/8820/u2 + 64/49/u - 6/35/(u-l) )

+ (l/e0) + a/ex * ( 1/21/u2 - 4/7/u )) + { 1/^ * ( 1/14 + 1/210/u2 - 1/21/u )}

+ { - 103/1960 - 463/88200/u2 + 379/8820/u }

TABLE 7(E) K = -2 , o^ = 2

[K,M,N,L]3- f ; d
4q ((p-q)2)K(q2)M(q+)N(q")Lqiqjqk

terms in parentheses () are coefficients of

terms in braces {} are coefficients of p PjMj.k) plus two cyclic permutations

This Table is identical to Table 1(E) with the
understanding that all terms are enclosed in parentheses ().



TABLE 8(A) K = -1 , o^ - -2

[K,M,N,L]3= f J d
4q ((p-q)2)K(q2)M(q+)N(q")Lqiqjqk

tenns in parentheses () are coefficients of PiP-jPi.

terms in braces {} are coefficients of p p.6(j,k) plus two cyclic permutations

[-1,-1,-2,0]3 - ( l/2*log u - l/(u-l)
3*log u - 3/2/(u-l)2*log u + l/(u-l)2 + l/(u-l) )

+ { - 1/4 + l/4*log u + l/4/(u-l)2*log u + l/2/(u-l)*log u - u/4 - l/4/(u-l) }

[-1,-2,-1,0]3 = ( 1/2 + l/(u-l)
3*log u + l/(u-l)2*log u - l/(u-l)2 - l/2/(u-l) )

+ { 1/4 - l/4*log u - l/4/(u-l)2*log u - l/2/(u-l)*log u + l/4/(u-l) }

[-1,-1,-2,1]3 - ( - 1/6 + l/3*log u*(l -
+ l/6/(u-l) ) + { log u + l/(u-l)2*log u + 2/(u-l)*log u - u - u/(u-l) }/12

[-1,-2,-1,1 ] 3 - ( 1/3 + l/3/(u-l)
3*log u + l/6/(u-l)2*log u - l/6/(u-l)*log u - l/3/(u-l)2 )

+ { 1/12 - l/12*log u - l/12/(u-l)2*log u - l/6/(u-l)*log u + l/12/(u-l) }

[-1,-1,-2,2]3 - ( - 1/6 + log u*(l/4 - l/6/(u-l)
3 - l/12/(u-l)2 + l/3/(u-l) ) + l/6/(u-l)2)

+ { l/24*log u + l/24/(u-l)2*log u + l/12/(u-l)*log u - u/24 - u/24/(u-l) }

[-l,-2,-l,2J3 - ( 1/4 + l/6/(u-l)
3*log u - l/6/(u-l)*log u - l/6/(u-l)2 + l/12/(u-l) )

+ { - l/24*log u - l/24/(u-l)2*log u - l/12/(u-l)*log u + u/24/(u-l) }



TABLE 8(B) K = -1 , o^ = -1

[K,M,N,L]3= f I d
4q ((p-q)2)K(q2)M(q+)N(q~)Lqiqjqk

terms in parentheses () are coefficients of P̂ P̂ Pi,
2

terms in braces {} are coefficients of p p.S(j,k) plus two cyclic permutations

[-1,0,-2,0]3 = ( - 3/2 - u/2 - 3/2/(u-l) ) + { u2/4*log u + 3u2/8 } + { 1/^ * ( u2/4 )}

[-1,-1,-1,0], = ( - 1/2 + l/3*log u*( 1
2

+ { l/12*log u + u/6*log u - l/12/(u-l) *log u + u/18

[-l,-2,0,0]3 = ( 1/3 - l/2/(u-l) ) + {1/36} + 1/12*{

[-l,0,-2,l]3 = ( - 1/2 - l/2/(u-l) ) + { u2/12*log u + 7u2/72 } + { 1/e^ * ( u2/12 )}

[-1,-1,-1,1]3 = ( - 1/6 + l/4*log u + l/12/(u-l)
3*log u - l/12/(u-l)2*log u + l/12/(u-l)*log u

- l/12/(u-l)2 - l/4/(u-l) ) + { 1/e^ * ( u/16 )}

l/24*log u + u/16*log u - l/48/(u-l)2*log u + l/48/(u-l)*log u

[-l,-2,0,l]3 = ( 1/4 - l/4/(u-l) ) + {1/72} + l/24*{

[-l,0,-2,2]3 = ( - 1/4 + u/12 - l/4/(u-l) ) + { u2/24*log u + llu2/288 } + { 1/^ * ( u2/24 )}

[-1,-1,-1,2]3 = ( - 1/12 + l/5*log u + l/30/(u-l)
3*log u - l/15/(u-l)2*log u + l/10/(u-l)*log u

- l/30/(u-l)2 - 7/60/(u-l) ) + { l/ex * ( u/30 )}

+ { u/120/(u-l) + log u*(l/40 + u/30 - l/120/(u-l)2 + l/60/(u-l) ) - 7u/900 }

[-l,-2,0,2)3 - ( 1/5 - 3/20/(u-l) ) + {1/150} + l/40*{ ^



TABLE 8(C) K - -1 , o^ = 0

[K,M,N,L]3= f I d
4q ((p-q)2)K(q2)M(q+)N(q")Lqiqjqk

terms in parentheses () are coefficients of PJPJPJ.

terms in braces {} are coefficients of p p.S(j,k) plus two cyclic permutations

[-l,l,-2,0]3 = ( 7/2 - 5u2/2*log u + 9u/2 + 21u2/4 + 7/2/(u-l) )

+ {1/e^ * ( - 5u2/2 )) + { 1/ej * ( u2/4 - 5u3/6 )}

+ { u2/4*log u - 5u3/6*log u + 3u2/8 - 8u3/9 }

[-l,0,-l,0]3 = ( 3/2 - u*log u + 5u/2 + 3/2/(u-l) ) + [l/e1 * ( - u ))

+ { - u2/4*log u - u2/8 } + { l/ex * ( - u
2/4 )}

[-l,-l,0,0]3 = ( 7/12 + l/4/(u-l) ) - (1/4*1/^) + {1/36} - l/24*{

[-1,-2,1,0]3 - ( 1/4 - l/4/(u-l) ) + {1/72} + l/24*{ 1/e^}

t-l,l,-2,l]3 - ( 1 - u2*log u + 3u/2 + 2u2 + l/(u-l) ) + (1/^ * ( - u2 ))

+ { u2/12*log u - u3/4*log u + 7u2/72 - 3u3/16 }

+ { 1/e^ * ( u2/12 - u3/4 )}

[-l,0,-l,l]3 « ( 1/2 - u/2*log u + 5u/4 + l/2/(u-l) ) + (l/ex * ( - u/2 ))

+ { - u2/12*log u - u2/72 } + { 1/e^ * ( - u2/12 )}

[-l,-l,0#l]3 - ( 149/300 + 3/20/(u-l) ) - (1/5*1/^) + {11/600} - l/40*{

[-1,-2,14J3 - ( 1/5 - 1/75/U - l/20/(u-l) ) + U/ex * ( - 1/20/u ))

+ { 1/150 + 17/1800/u } + { l/lx * ( 1/40 - 1/60/u )}

9/20 - 7u2/12*log u + 47u/60 + 839u2/720 + 9/20/(u-l)

j * ( - 7u2/12 )) + { l/ex * ( u
2/24 - 7u3/60 )}

u2/24*log u - 7u3/60*log u + llu2/288 - 211u3/3600 }



[-1,0,-1,2J3 = ( 1/4 - u/3*log u + 31u/36 + l/4/(u-l) ) + (1/Bj * ( - u/3 ))

+ { - u2/24*log u + u2/288 } + { 1/^ * ( - u2/24 )}

[-l,-l,0,2]3 = ( 157/360 + l/10/(u-l) ) - (1/6*1/^) + {49/3600} - l/60*{

[-1,-2,1,2]3 = ( 1/6 + 19/900/U ) + (1/^ * ( - 1/15/U ))

+ { 11/3600 + 17/1800/li } + { l/e± * ( 1/60 - l/60/\i )}

Ui



TABLE 8(D) K = -1 , o^ = 1

[K,M,N,L]3= f J d
4q ((p-q)2)K(q2)M(q+)N(q~)Lq.qjqk

tenas in parentheses () are coefficients of p.p-p,,
2 ^

terms in braces {} are coefficients of p p.S(j,k) plus two cyclic permutations

l,2,-2,0]3 = ( - 21/4 - 6u2*log u + 14u3*log u - 17u/4 - llu2/4 - 103u3/4 -

* ( _ 6u2 + 14u3 )) + { 1/e^ * ( u2/4 - 2u3 + 21u4/8 )}

u2/4*log u - 2u3*log u + 21u4/8*log u + 3u2/8 - 2u3 + 73u4/32

- 3/2 - u*log u + 3u2*log u - u/2 - 13u2/2 - 3/2/(u-l) )

^ * ( - u + 3u2 )) + { l/ex * ( - u
2/4 + u3/2 )}

+ { - u2/4*log u + u3/2*log u - u2/8 + u3/4 }

[-1,0,0,013 = °

[-l,-l,l,0]3 = ( 149/300 + 3/20/(u-l) ) - (1/5*1/^) + {11/600} - l/40*{

[-l,-2,2,0]3 = { 1/5 - 3/20/lu-l) ) + {1/150} + l/40*{ 1/ej}

[-1,2,-2,1]3 - ( - 6/5 - 7u2/3*log u + 14u3/3*log u - 7u/10 + 26u2/45 - 409u3/45 - 6/5/(u-D)

^ * ( - 7u2/3 + 14u3/3 )) + { 1/e^ * ( U2/12 - 7u3/12 + 7u4/10 )}

+ { u2/12*log u - 7u3/12*log u + 7u4/10*log u + 7u2/72 - 59u3/144 + 41u4/100

[-1,1,-1,1]3 - ( - 3/8 - u/2*log u + 7u2/6*log u + 3u/8 - 193u2/72 - 3/8/(u-l) )

+ (l/ej_ * ( - u/2 + 7u2/6 )) + { 1/e. * ( - u2/12 + 7u3/48 )}

+ { - u2/12*log u + 7u3/48*log u - u2/72 + 17u3/576 }

[-l,0,0,l]3 - 0

[-1,-1,1,1]3 - ( 157/360 - 31/450/u + 3/40/(u-l) ) + { 49/3600 - 1/225/u }

+ (1/Cj * ( - 1/6 + 1/30/u )) + { l/e1 * ( - 1/60 + 1/240/u )}

[-1,-2,2,1]3 - ( 1/6 + 19/900/u ) + { 11/3600 + 17/1800/u }

^ * ( - 1/15/u )) + { 1/ej * ( 1/60 - 1/60/u )}



- 9/20 - 4u2/3*log u + 12u3/5*log u - 7u/60 + 41u2/45 - 371u3/75 - 9/20/(u-l))

* ( - 4u2/3 + 12u3/5 )) + { 1/L * ( u2/24 - 4u3/15 + 3u4/10 )}

+ { u2/24*log u - 4u3/15*log u + 3u4/10*log u + llu2/288 - 28u3/225 + 8u4/75

[-lflr-lf2]3 = ( - 3/20 - u/3*log u + 2u
2/3*log u + 83u/180 - 73u2/45 - 3/20/(u-l) )

^ * ( - u/3 + 2u2/3 )) + { 1/^ * ( - u2/24 + u3/15 )}

+ { - u2/24*log u +u3/15*log u + u2/288 - u3/450 }

[-l,0,0,2]3 - 0

[-1,-1,1,2]3 = ( 383/980 - 967/8820/u + 3/70/(u-l) )

+ (1/^ * ( - 1/7 + 1/21/M )) + { l/ex * ( - 1/84 + 1/210/U )}

+ { 379/35280 - 463/88200/\i }

[-1,-2,2,212 - ( 1/7 - 1241/44100/u2 + 779/8820/u + 3/140/(u-l) )

+ (1/eĵ  * ( 2/105/ti2 - 2/21/u )) + { l/e1 * ( 1/84 + 1/280/u
2 - 2/105/u )}

+ { 41/35280 - 107/29400/u2 + 253/22050/\i }



TABLE 8(E) K = -1 , o^ = 2

[K,M,N,L]3= f J d
4q ((p-q)2)K(q2)M(q+)N(q~)Lqiqjqk

terms in parentheses () are coefficients of p.p.p,

terms in braces {} are coefficients of p p.6(j,k) plus two cyclic permutations

[-l,2,-l,0J3 = ( - u*log u + 7u2*log u - 28u3/3*log u + 5u/2 - 17u2/2 + 172u3/9 + 3u/2/(u-l))

+ (i/^ * ( - u + 7u
2- 28u3/3 )) + { l/ex * ( - u

2/4 + 7u3/6 - 7u4/6 )}

+ { - u2/4*log u + 7u3/6*log u - 7u4/6*log u - u2/8 + 19u3/36 - 19u4/36 }

[-l,l,0,0]3 = 0

[-1,-1,2,0]3 - ( 157/360 + l/10/(u-l) ) - (1/6*1/^) + {49/3600} - l/60*{ 1/e^

[-1,2,-1,1]3 = ( 3u/10/(u-l) - log u*(u/2 - 8u2/3 + 3u3 ) + 21u/20 - 199u2/45 + 199u3/30 )

+ (1/e^ * ( - u/2 + 8u2/3 - 3u3 )) + { 1/e^ * ( - u2/12 + u3/3 - 3u4/10 )}

+ { - u2/12*log u + u3/3*log u - 3u4/10*log u - u2/72 + u3/18 - 17u4/300 }

[-l,0,l,l]3 = 0

[-1,-1,2,1]3 = ( 383/980 - 967/8820/u + 3/70/(u-l) ) + (1/e^ * ( - 1/7 + 1/21/u ))

+ { 379/35280 - 463/88200/u } + { 1/e, * ( - 1/84 + 1/210/u )}

-l) - log u*(u/3 - 3u2/2 + 3u3/2 ) + 32u/45 - 353u2/120 + 85u3/24

- u/3 + 3u2/2 - 3u3/2 )) + { 1/^ * ( - u2/24 + 3u3/20 - u4/8 )}1 ^

- u2/24*log u + 3u3/20*log u - u4/8*log u + u2/288 - llu3/1200 + u4/288

[-l,l,0,2J3 « 0

» 0

(199/560+67/4410/u2-71/392/u+3/140/(u-l)) +{ 69/7840 +71/88200/u2-121/17640/u}

* ( 1/8 + 1A68/U2 - 1/14/u )) - { 1/^ * ( 1/112 + 1/1680/u2 - 1/168/u )}
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