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The object of the present note is to obtain a number of infinite
integrals involving Struve functions and parabolic cylinder functions.

1. G. N. Watson(1) has proved that

; r (

From (1)

f e~^xm
vFq (ax ,av; clt .. .., cq; x2y2)Dn (x) dx

Jo
ap,%m + J, £m

follows provided that the integral is convergent and term-by-term
integration is permissible. A great many interesting particular cases
of (2) are easily deducible: the following will be used in this paper.

(y) (3)

) (4)

j " e-**2 Dz, (x) cos xydx = ^ / y ( - I)'?/2* e"**1 - (5)

(4) is already known.(2) Here and later s is a non-negative integer.

2. The following integrals are obtained by integration with
respect to y from 0 to co and inversion of the order of integrations.

Let us divide both sides of (5) by (y2 + z2)', integrate, and use

f + a2)-'e-i'Id< = 2'-*r(s + i)ei°'Z>_2,-(a). (6)
Jo

We get for a > 0

f" x,-ie-i*'- Kt_h{xz) Dz, (x) dx = J^L(- 1)' T (2«) z - * 4* D^ (z). (7)
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Multiplying (4) by K,+i (yz) and integrating

f" **+i (x2 + z2)-ie-^ D2t+2 (x) dx = T (2a + 2) z2'+1 e^ D_2,_2 («)• (8)

Multiplying (5) by e~yz, integrating, and using a well-known
integral representation13' of parabolic cylinder functions we obtain(1)

f z (x2 + z2) - 1 e~^ D28 (x) dx = J-J- T(2s + 1) ( - 1)' e**' D.u.x (2). (9)

From this formula it follows that

J
> (xt+z2)-* e-i*1 DZs (x)dx= J?- V {2s+\)z*>-* e& D^^z), (10)

o y z

since x2'/(x2 + z2) = (—)'z2'/(z2 + z2) + an even polynomial of degree
2s — 2 in a;, and the contribution of that polynomial vanishes on
account of the orthogonal property of parabolic cylinder functions.

Multiplying (3) by yKs+h(yz), integrating, and using (10) and the
known result(4)

f
Jo
f xBs+i(xz) K,+i(xy)dx = y y )
o

we obtain

f x>+te-i*'Kt+i(xy)DZe+1(x)dx=J?-(—iyr(2s+3)y«-ieWD_2i_3(y). (11)

3. To conclude this paper, a few integrals will be evaluated
with the help of the operational calculus.

We write f(p) = h (t)

if f(p)=p{ e-*Ht)dL

The following results are well known(5): —

(P
2 + x2)-i = J0(xt) (13)

p I. (yVp) Ks (xVp) = -1 exp (- ^ - ^ ) / . ( | f) (14)

0). (16)

Goldstein'6' has proved that if <f> (p) ==f(t) and 4>{p) = g (t) then

-ldt. (17)f
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In (8) let us put z = p, multiply by p, and interpret by means of
(13) and (16), thus obtaining

J -& Jo (xz) D2t+2 (x) dx = g ^ (z2'*1 e-»*=). (18)

Apply (17) to (14) and (15) to find

/, (zyT) J, (yy/T) Je (zy/T) Ks (ys/T) dt

(2/ ± z > 0).
In the integral

* (a;4 + 4fc4) - * 7
Jo

we put A = Vkp> multiply by p, and have on interpretation

Combining this with p/(p + i) = e~( in the manner of (17),

x e~™ Jo (xy) Ko (xy) dx = £• {Ho (ly
2) - To (i^

2)} (21)
IDJo

f
can be derived.

. From (15) and (20) we deduce that

Jo (XVI) J0 (VVt) J0 (Wi) Ko (Zy/J) dt

*-*x2+v*)l Jo ihzH) Io {\xyt) dt = ff-i (xyz*i)-* Q^ ^ ^ ^ ^ f ^ ^ ) - (22>

I am indebted to a referee for valuable criticism and assistance
in the preparation of this note.
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