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int = MBintB-IH-xLz1+z6
y
z2
Gamma@-z1D Gamma@1 + z1D Gamma@-z1 - z2D Gamma@-z2D Gamma@z2D

Gamma@-z1 + z2D Gamma@-z2 - z6D Gamma@z2 - z6D Gamma@-z6D Gamma@1 + z6DM �
H2 eps Gamma@-2 z1D Gamma@1 - z2D Gamma@1 + z2D Gamma@-2 z6DL,

:8eps ® 0<, :z1 ® -
1

2

, z2 ® -
11

192

, z6 ® -
1

2

>>F

MBintB-IH-xLz1+z6
y
z2
Gamma@-z1D Gamma@1 + z1D Gamma@-z1 - z2D Gamma@-z2D Gamma@z2D

Gamma@-z1 + z2D Gamma@-z2 - z6D Gamma@z2 - z6D Gamma@-z6D Gamma@1 + z6DM �
H2 eps Gamma@-2 z1D Gamma@1 - z2D Gamma@1 + z2D Gamma@-2 z6DL,

:8eps ® 0<, :z1 ® -
1

2

, z2 ® -
11

192

, z6 ® -
1

2

>>F

Lk = 8x ® -5, y ® 7<;

sums = MBIntToSum@int, 8x ® -5, y ® 7<, 8z1 ® L, z6 ® L, z2 ® L<D



z1->L H Re z1 < -1�2 L

z6->L H Re z6 < -1�2 L

z2->L H Re z2 < -11�192 L

9MBsumA
-IH-1L-2 n3 H-xL-n1-n2

y
-n3 HH-1 + n3L!L2 Hn1 + n3L! Hn2 + n3L! H2 HarmonicNumber@-1 + n3D -

2 HarmonicNumber@n3D - HarmonicNumber@-1 - n1 + n3D + HarmonicNumber@n1 + n3D -

HarmonicNumber@-1 - n2 + n3D + HarmonicNumber@n2 + n3D - Log@yDLM �
I2 eps x2 H1 + 2 n1L! H1 + 2 n2L! Hn3!L2 H-1 - n1 + n3L! H-1 - n2 + n3L!M,

n1 ³ 0 && n2 ³ 0 && n3 ³ 1 && 1 + n1 £ n3 && 1 + n2 £ n3,

8n1, n2, n3<E,
MBsumA-IH-1L-n1-n3 H-xL-n1-n2

y
-n3 Hn1 - n3L! HH-1 + n3L!L2 Hn1 + n3L! Hn2 + n3L!M �

I2 eps x2 H1 + 2 n1L! H1 + 2 n2L! Hn3!L2 H-1 - n2 + n3L!M,
n1 > 0 && n3 ³ 1 && n2 ³ 0 && n1 ³ n3 && 1 + n2 £ n3, 8n1, n2, n3<E,

MBsumA-IH-1L-n2-n3 H-xL-n1-n2
y

-n3 Hn2 - n3L! HH-1 + n3L!L2 Hn1 + n3L! Hn2 + n3L!M �
I2 eps x2 H1 + 2 n1L! H1 + 2 n2L! Hn3!L2 H-1 - n1 + n3L!M,

n1 ³ 0 && n2 > 0 && n3 ³ 1 && n2 ³ n3 && 1 + n1 £ n3, 8n1, n2, n3<E=

MBintegrate@8int<, LkD
Shifting contours...

Performing 0 lower-dimensional integrations with NIntegrate

Higher-dimensional integrals

Preparing MBpart1eps-1 Hdim 3L

Running MBpart1eps-1

:
0.00621896

eps

, :
6.21756 ´ 10

-7

eps

, 0>>

DoAllMBSums@sums, 25, LkD �� N

0.00621915

eps

ToString@int, InputForm, PageWidth ® 50D
MBint@-HH-xL^Hz1 + z6L*y^z2*Gamma@-z1D*

Gamma@1 + z1D*Gamma@-z1 - z2D*Gamma@-z2D*

Gamma@z2D*Gamma@-z1 + z2D*Gamma@-z2 - z6D*

Gamma@z2 - z6D*Gamma@-z6D*Gamma@1 + z6DL�
H2*eps*Gamma@-2*z1D*Gamma@1 - z2D*Gamma@1 + z2D*

Gamma@-2*z6DL, 88eps -> 0<,
8z1 -> -1�2, z2 -> -11�192, z6 -> -1�2<<D

2     dim3.nb



ToString@sums, InputForm, PageWidth ® 50D
8MBsum@-HH-xL^H-n1 - n2L*H-1 + n3L!^2*Hn1 + n3L!*

Hn2 + n3L!*H2*HarmonicNumber@-1 + n3D -

2*HarmonicNumber@n3D - HarmonicNumber@
-1 - n1 + n3D + HarmonicNumber@n1 + n3D -

HarmonicNumber@-1 - n2 + n3D +

HarmonicNumber@n2 + n3D - Log@yDLL�
H2*H-1L^H2*n3L*eps*x^2*y^n3*H1 + 2*n1L!*

H1 + 2*n2L!*n3!^2*H-1 - n1 + n3L!*

H-1 - n2 + n3L!L, n1 >= 0 && n2 >= 0 &&

n3 >= 1 && 1 + n1 <= n3 && 1 + n2 <= n3,

8n1, n2, n3<D,
MBsum@-HH-1L^H-n1 - n3L*H-xL^H-n1 - n2L*

Hn1 - n3L!*H-1 + n3L!^2*Hn1 + n3L!*

Hn2 + n3L!L�H2*eps*x^2*y^n3*H1 + 2*n1L!*

H1 + 2*n2L!*n3!^2*H-1 - n2 + n3L!L,
n1 > 0 && n3 >= 1 && n2 >= 0 && n1 >= n3 &&

1 + n2 <= n3, 8n1, n2, n3<D,
MBsum@-HH-1L^H-n2 - n3L*H-xL^H-n1 - n2L*

Hn2 - n3L!*H-1 + n3L!^2*Hn1 + n3L!*

Hn2 + n3L!L�H2*eps*x^2*y^n3*H1 + 2*n1L!*

H1 + 2*n2L!*n3!^2*H-1 - n1 + n3L!L,
n1 >= 0 && n2 > 0 && n3 >= 1 && n2 >= n3 &&

1 + n1 <= n3, 8n1, n2, n3<D<

dim3.nb    3


