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The table of integral transforms contains on page 61, equation (4), the Fourier
cosine integral of an exponential multiplied by a sum of two Parabolic-Cylinder
Functions [4]

(1) /Ooo o= /2 cos(bx)[Da,—1/2(x) + Day_1/2(—2)|dx

2z sin[(v + 1/4)7r]21/4_2”ﬁbQV_l/Qe_b2/4.

It also appears in that form in the Gradshteyn-Ryzhik tables [5, (7.741.5.)]. Stan-
dard numerical comparison with Riemann Approximations with a few hundred sam-
pling points for finite ranges up to x a few hundred and b and v in ranges around
0.5 demonstrate that this right hand side is not correct. A correct expression is
derived here: equations (8) and (12).

The Parabolic-Cylinder Function is rephrased as a difference of two Confluent
Hypergeometric Functions [5, (9.240)][1, 19.12.4][6, §8.1.1]

(2)
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in the standard notation [8]. In the even component, the sum of the two Parabolic-
Cylinder Functions, one Confluent Hypergeometric Function remains:
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The series expansion of the Confluent Hypergeometric Function yields
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Interchange of summation and integration leads to integrals that are again Conflu-
ent Hypergeometric Functions [5, 3.952.8|[3, p. 15 (14)]

()
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Towp = 2 Fi(k+1/2;1/2; ———
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Kummer’s transformatlon [1, 13.1.27][5, 9.212][7, 13.2.39][6, §6.1.2] demonstrates
that these are terminating Hypergeometric Functions: [3, §6.3]

),

(6)
v—1/4 2
Ioz,l/,b = 2 / T b2/(404+1) Z T 1/4 ! k1l 1( k /2 b )
I‘(3/4—V)\/0z—|—1/ k! (2a+1/2) doc+1
This sum over Confluent Hypergeometrlc Functlons is (again) a Confluent Hyper-
geometric Function [2][6, §6.4.3]
(7)
2u—1/4 —1/4 2 )
Loy = Gl Y TS YISy, "
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and our main result is
(8)
2y—1/4 —1/4 v—1/4 252
Lo = oo AT A b k) By (ot -

I'(3/4—v) (a+1/4)v+1/4 (da+1)(4a —1)7
a>1/4,Rv>1/4,b> 0.
In particular at o = 1/2 a correct expression of the right hand side of (1) is
2v=ig (1/4)v—1/4 2b2)
I'3/4—v) (3/4)”*1/4 3
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In the limit o — 1/47 the Confluent Hypergeometric Series in (8) has an as-
ymptotic value of [1, 13.1.5][6, §6.8.2]

(10)

9) Lijpus = b2/31F1(—1/ +1/4;1/2;—

221/71/27.r

. 1. T(1/2) 202 .
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The reflection formula of the I'-function yields [1, 6.1.17][7, 5.5.3]
23/

Liyjgup —

(11) Lijgup = sin[m(v 4+ 1/4)]67172/21)2”71/2,
so a suitable substitution for both sides (1) of (1) is

(12) Ljas = V2msin[r(v + 1/4)]e 20212 Ru > 1/4,b > 0.



ERRATUM TO “TABLES OF INTEGRAL TRANSFORMS” P. 61 (4) 3

REFERENCES

. Milton Abramowitz and Irene A. Stegun (eds.), Handbook of mathematical functions, 9th ed.,
Dover Publications, New York, 1972. MR 0167642

. T. W. Chaundy, An extension of hypergeometric functions (i), Q. J. Math. 14 (1943), 55-78.
MR 0010749

. Arthur Erdélyi, Wilhelm Magnus, Fritz Oberhettinger, and Francesco G. Tricomi (eds.), Higher
transcendental functions, vol. 2, McGraw-Hill, New York, London, 1953.

. Arthur Erdélyi, Wilhelm Magnus, Fritz Oberhettinger, and Francesco G. Tricomi (eds.), Tables
of integral transforms, vol. 1, McGraw-Hill, New York,London, 1954. MR 0061695

. I. Gradstein and I. Ryshik, Summen-, Produkt- und Integraltafeln, 1st ed., Harri Deutsch,
Thun, 1981. MR 0671418

. Wilhelm Magnus, Fritz Oberhettinger, and Raj Pal Soni (eds.), Formulas and theorems for
the special functions of mathematical physics, 3rd ed., Die Grundlehren der mathematischen
Wissenschaften in Einzeldarstellungen, vol. 52, Springer, Berlin, Heidelberg, 1966. MR, 0232968
. Natl. Inst. Stand. Technol., Digital library of mathematical functions, 2022. MR 1990416

. Lucy Joan Slater, Generalized hypergeometric functions, Cambridge University Press, 1966.
MR 0201688

Max-PLANCK INST. ASTRONOMY, KONIGSTUHL 17, 69117 HEIDELBERG, GERMANY
Email address: mathar@mpia-hd.mpg.de



	References

