ADDENDUM
for
A TABLE OF SERIES AND PRODUCTS
by Eldon Hansen

The following list of 446 series (and one product) supplement those in the book
A Table of Series and Products by Eldon Hansen.

The equations in the book have three-part numbers from (5.1.1) through (93.1.7).
In the following list, some equations have three-part numbers and some have four-
part numbers. Those with three-part number are to be inserted in the book’s list in
a natural way. An equation with four-part number is to be inserted between series
having the same (first) three-part number. For example, an equation numbered
(5.9.6.1) is to be inserted between equations in the book numbered (5.9.6) and (5.9.7).

A few of the new series are generalizations of series in the book. When the new
series generalizes a single series in the book, it is given the same number as the one
it replaces. In some cases, more than one series in the book is a special case of a
single new series. In such a case, the new series is given a new four-part number and
is inserted in a relevant position.

Five of the new series do not fit into existing sections of the book. They have
been numbered to be placed where appropriate new sections would occur. They are
numbered (45.5.0), (49.0.1), (54.6.0), (69.1.5), and (76.1.4).

1 1,2
° 2:E—i—96$ + ...

(5.9.6.1) 30 _ JN20p.98(2.25)

(5.9.8.1) k_lkg’zg,j)!(—mk = —2((3) JN20p.92(1.1)
(5.9.8.2) ]i %2’? = T log(2) + 7A — B¢(3)  JN20p.96(2.10)
(5.9.8.3) é g4k = n2log(2) — 1¢(3) JN20p.96(2.12)

o 2x + 3x% + ..
(5.15.4.1) ’i (LI ’i (2 (40 — —log(z) — 2sech™ (221/2)



1, 1.2
° 6—|—42033 + ...

(516.18.1) > BEES 2R — L(4 4 1)1/25inh ! (Ja1/2) -
k=0
— (3 =1)sin(3) GQ
o I+ LT+ ot +
(5.18.2.1) Z (%Hk'gm (16)F = 7A — 1¢(3) GQ
® 5 toggt
k)2 2
(5.18.2.2) kz_o TR = AE92p.453
o s+ T+ ...
%xl/Z
(5.18.2.3) z (k+1)k('212c+2 @t =2 [ s P AE92p.453
(5.18.2.4) Z(k+1)(2k+2 = Z3121(2/3) —(1/3)] — 3¢(3)  AE92p.453
(5.18.2.5) kz %(—1)’6 = 2((3) AE92p.453
=0
o 1 —a?—at+4 ..
(5.20.10.1) > (—1)*exp[—27(3k? + k)] = 27 7/8n5/4em/OT(1/4)
k=—0o0
AS18p.18
o 1+ 5u+..
(5.21.7.1) 2 NGRe s (1/16)F = T JN20p.98(2.23)
o 142z + ..
(5:21.25.1) 3 g (1/8)F = 5212 1og(2) + 271/2) JN20p.96(2.14)
k=0
(5:21.28) 3 ot (—1/32)% = 21/2{ 55 — 1[log(2)]*} JN20p.100(3.8)
k=0



1+ 20+ ...
(5.22.4.1) z N T (1/4)F = 12m) V2 (1/4)2

l+ax+a*+ ...

(5.23.7.1) S (=1)ke /4 = % o 15/4r-3/4(Q1/4

k=0
1+z+a%+ 223 4 .
(5.24.10.1) kz Tt = e(Io(22) — L (2x)]
=0
This series is a special case of (10.8.7).

1+ 8z + 21622 + ...

(5.25.23.1) i[(fﬁ%g (—1)k270F = Z2[D(1/4)]!

3—b5x%+ ..

o0

(5.27.8.1) S (=1)"(2n + 3)a"(" D) = 1 — o= VAx=3/2[2kk' K (k)]'/?
n=0

AS18p.14

1)0(1/4)

where r = exp[—7K'(k)/K (k)] and k' = (1 — k?)¥/2.

(6.32.1) S k™(n— k)
k=0
This sum is studied in SQ19p.90.

(m—2n—1), (=1)"w(2n+1—m)!
(6.6.31.1) Zk'(2n+l 2k) — AT(n+3/2)0(n—m+3/2) =

Syform=1,..n+1
+ 0form=0
Sy form = —1,-2,-3, ...

. n 2n)!(—n— 1/2)m
where Sl = (_1) mH2(—2n—1)m Z (1/2—n) 2’n+1 k)’
B n+1 _D(n+3/2)(2n+1-m) (n+3/2)i
SQ = ( ].) +1 20! (n+1)IT (n— m+3/2) Z (n+2)k (2n+2+k)

For m = 0, see (6.6.32).

SR15p.406



—-m—a)ry __ D(a+m+1)
(66341) Z( 2k+lf ~ I(a+m+3/2) X

m+41
7I'(a) T'(a—1/2) (a—1/2)
X |:4F(a—1/2) + Sra-n I;O(a)k(2a+ki2):|

=-1,0,1,2,...; Re(a) > —m/2.

_ TI'(a—m+1)
(6.6.34.2) Z(a e = Fleemil)

7T(a) (a—1/2) (—a)
|:41"a1/2) 2al'(a—1) Z (1/2—a) 22 1— k):|
Re(a) > m/2' m = 3,4,5,.... For m = 2, see (6.6.35).
b(1=b)m
(6.6.35.1) Z (a s = e [(a+b) —pla—b—2)—

_p(atbiny p(azbar) mz%]
2 b—a—k+2)

Re(a—b) > —m —4; m=—-1,0,1,2, ....

(6.6.35.2) z @ b — Mot fh(a 4 b) — ¢p(a — b —2)—

-2
a a—b— b+1
=4 thLl) + g ) =2 (2fa),(€(;r—21k+k+2)]
k=1

Re(a —b) > m —4; m =3,4,5,.... For m = 2, see (6.6.36).

n—1
(6.6.38.1) ’;0 (af:&lil) =14 p(m—a+1) — (2 —a)+
n!T'(a) (n+1)g
+(m—1)F(a+n 1) k' k—a+2)

m=2,3,4,.... For k=2 see (7.1.1).

n—1
! ~1)"-1 | n nl
66301 5 oty = S 4 538 {14 21T 4 1
+[1=2(=1)"' (%)}
For n even, see (6.6.40).
(6.6.43) kg_;o (—Dr s = 1By (y/o,a — y/x)



s (2a—m)r _ T'(a)T'(a—m)
(66441) ];_0(_1)]6 k!(k_;_a)k —  2I'(2a—m) [1_

m—1
_3/2, T(a—1/2) < (1-m) —2k
—mm T(a) > k!(3/2fa)k(2§k+1)2 ]

m=1,2,3,... See (7.5.4.2)

o0

(2a4+m)r, _ T'(a)l'(a+m)
(6.6.44.2) Igo(_l)k k!(kJra)k = 2r@atm) *
m 1]
— I'(a+m— 1/2) (1-m)g —
Lk vy Z R0 G2
m=1,2,3,... See (7.5.4.1).
(6.6.47.1) > ()’% = 1'(a) MN46p.216
k=1
o~ (—a)e  _ [C(a)]?
(66472) kzl(a k2f02 = % — m’ﬂ' CSC(T('C)
Re(a) > 0
(6.6.47.3) > 5% = 3 (a) — ¢'(1)] SQ23p.258(80.9)*
k=1
= (a-+b)s(a+b+2k) _ T(a)D(b)
(6.6.64.1) kzzo(_l)k e = AES2p.414

For a + b = negative integer, see (6.6.65).

(6.6.83.1) z(;ﬁc( Wi — 2h(1 —b) — (1 +a—b)—

— (1 —a—b) +301% [3 (=) + B (1=5=2)]  MN46p.215(2)

sin b
s (k1)? . "
(6.6.83.2) kz_()(l—l—a)k@—a)k(k—&-l) =a(l—a)W"(1—a)—
—278'(1 — a) csc(ma)] MN46p.216

a+m),(a—c+1 T'(e)T'(a/24m
(6.6.87.1) Z( tmlsle ety _ DoTa/2in)

I'(a/2)T'(c—a) 2c—a—20(a/2—1/2)l(c—a+1/2)
X | Te=a/2)P +2 n(c—a)T'(2c—a—1) S]

where



Sy form=1,2,3,...,
S = 0 for m =0, ,
Sy form =—-1,-2,-3, ...

—m—1

(a—1)g(a—c) (1—a/2)k(2c—2a)
Z(a 2a 20+k1) k:ZO —a) kc at+1) °

For m = 0, see (6.6.87).

(20—2a);, _  wY/2D(a—1/2)I(B)T(a—b+1)
(6.6.87.2) Zkz'(b (k+2a— 1) — 20(a)T(b—a+1/2)T(2a—b+1/2)

(1—a) (b)x 1-2b ['(a)'2b—a)
(6.6.87.3) Zk'(% ak (k+ta) — =2 TT(a+1/2)T BT (b—at1/2)
(a)r(b)k _ mI(l—a)l(1- b)
(6.6.91.1) Zm S i
m—1
T'(y/x) T'(a+m) (A-b)k(y/r—a—m+1)
X T—a=m)I(1—b+y/a) T TE=a—m)l(a—b+m) kz::() M-a-me

m=0,1,2,.... For m =0, see (6.6.31).

- (—n)x(a+m)r _ nlla—y/z)m 0 ifm S n,
(6693) k:go kl(a)g(kzt+y) — yla)m(kz+y) + { Siftm>n

1

B n  nl@C(a+m—y/z) ' ~=  (n+1)g(atn);
where S = (—1) xr(a+m)r(a+n+g y/x) kz% k'(a+n+1 y/2)k

m=0,1,2,....
(6.6.93.1) > Lot — L (L [s(n — 5 1) — (s + 1)+
2 ’
n nl'(a+s mt n+1)(a+n
+(a+s+m) —Y(a+s)] - (-1) 1“(%2!2421) kzo l(c' Z+n+:ﬂ ¥

s=0,1,....,nm;m=0,1,2,.... For m <n, omit the sum in the right
member. For m = 0, see (6.6.37). For s = 0, compare (6.6.94).
For s = 0 and a = integer, see (6.6.84).

(6.6.94.1) Zk, a;jn 5 ai)s’" {(E2[yp(n — s+ 1)—

k;és
—(s+ 1)+l —a—s)—(l—a—s—m)+

-1
n!T'(a+m—1 e n+1)(1—a—m—s)i
+ >
T'(a+m+n) = k'(2 a—m)




s=0,1,..,m;m=1,2,.... Form =0, see (6.6.37).
(6.6.94.2) Z el — (1) — (1 - b)—

a+m)F(1 b) Z
I'(a+m—b) k'(a,—i-m k: 1)

~1,2,3, ..
(6.6.96.1) ;% = L{¢'(1+2a —b) +¢'(b)—

—[B(1+ 2a — b) + B(b)]*} MN46p.215(3)

(—n) g (b+m)k (a) _ (a—b)m!n!(a)m(a—b+1)n
(6.6.110.1) Z e tm)s (e (0=h=D) = a(atDa(a—bt D T=B)nlym <

n+1 b)k(a b+1)k
X Z k' (k+1)!(a+n+1),

m,n—123

m an —n k
(6.7.36.2) z<k,(b L g — z(a @ 1)k S5

where p = min{m,n}; m =1, 2, 3,....
For a = —n and b =1, see (6.7.37).

0 ifr<n—m,
(6.7.36.3) z%km: Sy ifn—m<r<n,

k=1 Sy if r>n

q
where S| = (—l)n&kz w(_l)ksgﬂ—n—r),
=0

- (=n)k (b4r)k ()
- b)n Z (r— n+1 S-S

p= mm{m, n}; g=min{r, m+r—n}; m=1,2,3,...,r=0,1,2,....

" 0 if m<n-—r,

(6.7.40.1) > CrE D pm — &Sy ifp—r <m <,
k=1 Sy if m>n
r+m-—n
where S; = (_1)nan—m (Z,)!T kzjo (nn]z—'Jrl)kS (k+n— m)
e -
Xg)m(—a)p(b—l—r— 1) pSp—‘rn?



m=1,23.:r=012...

m—n—1
6T461) S = (O iy~ S o))
where m > n. See (52 1.1.1).
(6.8.17.1) 2 i = 31 — ez K(k)[3E(k) + (k* — 2) K (k)]

Here and in the series (6.8.17.2) x = exp[—nK'(k)/K (k)] or
eqivalently, k = [05(0, x)/05(0, x)]?, k' = (1 — k?)/2 and
K'(k) = K(k).

(6.8.17.2) 21#‘”’_1 — b L (1 — k2 R [K (k)]

where x and k are related as in 6.8.17.1).

o0

(6.8.30) s = 3108 [ K ()] SR15p.408(T1.5)

where z and k are related as in (6.8.17.1).

(6.8.31) z_;( 1" Wfﬂ) = 1log k5 SR15p.408(T1.8)
where x and k are related as in (6.8.17.1).
(6.8.32) ) oy = —slog[FE K (k)] SR15p.408(T1.1)

where = and k are related as in (6.8.17.1).

(6.8.33) Z( )" = —Hlog s SR15p.408(T1.2)

where x and k are related as in (6.8.17.1).

(6.9.12.1) /;(il)k S (m=0,1,2,....)

Series of these forms are studied in SR9p.34 and SR10p.192.

(6.9.12.2) > A = £-[(2°" — 1) By — £ AKp.177
k=1

where e =1 and ¢,, =0 for m = 2,3, ....



(6.9.12.3) g(i)k% (m=0,1,2,....)

Series of these forms are studied in SR9p.34 and SR10p.192.

(6.9.15.1) ;(ﬂ)k% (m=0,1,2,...)
=0

Series of these forms are studied in SR9p.34 and SR10p.192.
(6.9.15.2) S ()L (01,2, ..)

z2k+t141
k=0
Series of these forms are studied in SR9p.34 and SR10p.192.
= a _ (m— 1)' — (1—a
(6.11.11.1) gﬂklfk% (<1 i [1 —(1-a)- E_Z (o) k]
(m=1,2,3,...)

(61139) Zml’k = %(1 + y)c—l

% 1 F, <b—c+ 1;b/a+ 1 1 ) AP46p.75

—a

where = =y(1+y)
(6.13.7.1) > CMk (4 k)rah

k=0
This sum is studied in SN20p.400.

N (Wrle+m)y _ T(a)0(c)
(7.4.1.1) kz:;l T

L'(b)L(c+m)
D(b+m+n+1) o (—m)x(c—b)
x| r$+:) 2 k!(_b_m_::):(zf_afm—kﬂ)_

L'(b+m+1) —m)k(c—b)k
I'(a) Zk'( b—m) (b—a+m— k—i—l)]

()r(n+1)x _ (2a+1)p
(7.4.6.1) ]g)k!(zﬁmll)ﬁk — (at+)n

For a = negative integer, see SQ37p.98(1).

(74101) kz kl(a+b—1/2) _ 2(2a—1)(2b—1) [6(2a . 1) + B(Zb . 1)]
=0

(2a)k(2b)k 2a+2b—3
MN46p.215(1)
n 2n+2
(74.10.2) > B0 = (@n+1)27 2y = SQ25p.273(82-1)
k=0 k=1



S (@p(m)e _ (=)™~ 'T(atn+1) 1)y (1=b)m
(7414]‘) ICZ—O akf(b’r)ik T (m=1D)IT( aa n?—l—l Z k!(a— m+1 ak?—a b+1) + (a—b+1)m

N )rla—b—1)% _ (a=b)n(b+1)n
(7.4.22.1) kE:jO ST

0 m+1
O)g(b—a—m), F(a m—1),T'(b/2+k/2)
(7.5.4.1) kZ_IO(—l)’“ kk!(a) "= Z_: (= ) k!r(afb/2+k/2)
m=0,1,2,... ; Re(b—a) <m/2. For b=2a+m—1, see (6.6.44.2).

For m = 0, see (7.5.5).

z k(®)p(b—at+m)y _ D(a)D(b—a+1) (1—m)T[(b—m—k—1)/2]
(7.5.4.2) ];0(_1) e = o atm) < Z k'Fail —5

m=1,2,3, ...For b=2a —m — 1, see (6.6.44.1). For m =1, see
(7.5.6).

(—n) a-‘rn 1/2) (b+n—1/2);(a+b+n—3/2)
(7.8.5.1) Z @ (b)x (a+b+2n—kl/2)k "=

_ (1/2)n(b—a+1/2)n(a—b+1/2)n(a+b—1/2)2n
a (@)n (b)n (a+b—1/2)35 SQ35p.646

(7.8.10.1) z e sty g 40 4+1) —p(a)]  AJp6

2a+1)2k (2a+1)n
[n/m]
(711.31) ) U

k=0 (_n)km

This sum is studied in MN32p.1271.

n mn+m—1
m km)! mn m —k
(7.11.5.1) kg_jo(_l)k (_(mn;km: ntlg kz_jo 2t

+ (—1)* cos(mwsk/m) [sec(ms/m)]F—m2}

(111 % et — Al (—gye

EINPUE
LM
S
>+
=
ol
—~
>
|
=7
3
SN—
ol
X

( )k Z 'S HH” Sr+k+n
7=

0
m > n. See (52.4.9).

This is a change of notation from the book. S (r+htn)

numbers of the first and second kind, resp.

and ST +k +n are Stirling

10



10.8.7. S WDk ok zf2 oS 1em N N
(108.7.1) = ¢ {22 " Ik(3) —10(5)]

k=0 k=0
m=1,2,3,..
108.10.1) S Dk b g/ (9NN (Lqpromhp 2y o
R gt 22 (UML) - h(3)
m=1,2,3,.
(a+n)k(l—a—n) n! a— a—
(10.11.4) Z—k bk = G2 (1— 2)e tCl P (1 - 22)

= () (/2 (L — ) 2O [ (o — )7

10.12.2 (—a)i(at2) ok _ (n+1)IT(2a—2n+1 o
( ) Z kl(a— n+1 - 2(a+1)(2a—2n+1)F(2a—)n+1)(]' — ) tx

x [(za —n)COTTYD(1 — 22) +2(2a — 20 — 1)CTTYA (1 — 2:5)]

_ T'(a—n+1 n _ —a
= Do) (n 4 1)1(-a)"2(1 - )OS 1 (a? — )3

z \1/2 ~(—a)j1—2z _
+ (ﬁ) Cr(z+1)[%($2 — )7/}

10.13.2 o (Ca)p(at3)e gk _ (a=nt1)(nt1)I0(2a—2n+1 a—n—
( ) z:: kl(a—n+2) —  2z(a+1)(a+2)(2a—n+2) ) (1 — .T) Ly

x{(2a —n + 1)CL D1 - 22)+
+20(a+1) —n— 1NCUVA (1 - 22))
I'(a—n
= Sl (=) (n 4 D)l (=) 2 (1 — 2) T2
X{(Qx— n-i-l) x(z — )]UQCnJﬁ 1)[1 2x($ _$>—1/2]_

o [ (2% — 2)~1/2]}

1015.9) S Cn/Dultn/2-3/2 Jy _ _ niD@e-1
( ) kzzo SR gk — ) X

X{2c+n 20(0 1/2)[(1 _ x)1/2] 261 30(6 3/2)[(1 _ $>1/2]}
= (1) (—2/4)"? = {(2c + n — 3)CL V[ = 1/2) V) -
—2(c+n—1)CEF[(1 = 1/z)1/2}

10.16.4 o (—n/Di(cAn/2-1/2) K _ _ nl (c—1/2
( ) k:z::() kI 7" = ety On (1 - 2)?

11



= () (/Lo - 1)
For n even, see ES10.9(21), SZ(4.7.30). For ¢ =1/2 — n,see (10.16.7).

(10.16.5) i (_"/2)k(n/22+1/2)k = P,J(1- x)1/2]

=0 (kY
(10.18.2) ];)(1/2*nﬁgg(:+n/2)kxk _ (Qcﬁll)n(l —z)" M2 x CT(LC_I/Q)[(l — x)'/?]

For n odd, see ES10.9(22), SZ(4.7.30).

(10.18.2.1) S UL2=Dullin/i ok — (1 — 1)=1/2P, [(1 — 2)1/2]

= (k1)2

(10.18.4) z s “rh = = >) (—4z)"? x (1 — 2)"2P,[(1 — 1/2)"/?]
N (—n)p(2etn—2p k (c—1)n!

(10.19.2) kZ::O kk!(c)k Lt = 2r(1—c—n)(2c—3)n

< [ G (1= ) — (1 )]

(- a2 {12 = ) - ) 2

= 2z(¢)n

2k @2 - )22 - @) (a2 - @) 2

See (10.29.9.1).

L —n)i(2a+n—1 n! a—1/2
(10.21.2) ,;)%xk 5O TP (1 - 22)

= (1) (@ — o) 2O ((1/2 — @) (2% — 2) 7

AB15.4.5, ER3.15(2)*, ES10.9(20), RAp.279(15), SZ(4.7.6)

When summed in reverse order, this sum is equaivalent to (10.30.4).

N (—n)p(2e4n), n! nt1 ~(c—1/2)
(10.22.2) ;0 kk!(c)k L= 2(1—2)(2c—1)n, [2c+tz 1Cn1 (1—2z)+

oY - Zx)]

—1)"xn! — n —c—n) T
_ 2()C)n (22 — )"/ {n_ii(w2 —56)1/207(1 [1 20 (42 _ )" 1/2} _

o C,T(L1—c—n) [%@2 . ‘,L,)A/z]}

When summed in reverse order, this sum is equivalent to (10.31.2).

12



L (c)p(2—c—n)e ke nlD(2e—1)(1—z)"
(10'23'2) kz::[) I;c!(c)k = (c+n—1)1“(2c+n—2)(1+ac)><

<[ () - e (1)

n_nlz"/? 2—c—n) ( ¢ c4n— l—c—n) [ ¢
- (_1) (C):L(x‘f‘l) |:(13 o 1>CT(L : (2;{/12) + 2c++n—1207(1 ) (Qz_Jlr/l2):|

See (10.25.1).

o (atn)y(atn-2), k _ (a—1)n! —2a-n
(10.23.3) k;o G2 = G nEe, (L — ) T
a—1/2 a—3/2 T
x [2020 = 0K (H2) - (0 (1= 2)CIH (E2)]
= (a—‘rn?_}!l)(a)n (—1)ma"/?(1 — z)t-2em2nx

x [(2a = 2)08 T () + (1)l (A )}

(10.24.6) wa% _ (2;1!1)” (1 — 22)1-2%n Cla=1/2) (%)
k=0

_ _nl (_x)n<1 o m2)172a72nCT(L1—a—n) <ﬁ>

(a)n 2z
(025.1) 35 Copemnieat — alen i faack " () -
- gl (g - o (24)]
= (0 gty (- )G () +
+ 2ena T (35)|
(10.27.3.1) é”j{g{z)?% oF = Gt (1 — )22

xCE[(1 = 42)~1/?)

— (—1)Pnn/2(1 — Ay 1/2—c—n07(11_c_”) 1,.-1/2
(©)n 2

n
(—m)p(a)e &k _ niD(a+1/2) [z\n+1
(10.29.9.1) > k!(2a’11):x = Fatni3/3) (Z) %

n+1)CLT P (1-2) + 2a+n+1)CT Y (1 - 2)} _

x

R (L N— n n a+1) [p— -
- 2(2a—|'—1)n(_1) (1—a)/? {.IG,(L +1) [72(1 — ) 1/2] _
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- (1 - )20, [252(1 - )12}
When summed in reverse order, this series is equivalent to (10.19.2).

(1030.7) 3Bk () gyenagf) [dalz ]
k=0

k!(2a)k (2a)n (1—-x)1/2

:(_1)n(n_'( ) (1—z)~* (S (1/2—a— n)( _x)

a+1/2) v
N (cne(a)i, k _ _ nT(a—1/2)
(10.31.2) ];]k!(zak—l):x = Tatnti1/2)1-a)

(n+1D)OE ™ (1= 2) — (20 +n— )OS (1 - 2)]

T

= 1) e (= ) el [(3 - 1) (1 2) 72 +

+HH1-)CL (G- 1) -0
See (10.22.2).

S (@) ok _ [ S for 0<a? <4,
(10.33.1.1) kZ_O o { 5 for |arg(a?)] <

where
Sy = ia1/2(4 — 2?)1/A7a27020(1 — a)D(1 — b) x

(a+b—1/2) (¢ (a+b—1/2 x
X [bea71/2 (3) +Pb a—1/2 (_5)] ,
Sy = gm 12 (2 — )42 (1 — a)D(1 — b) X

x [Pt P (5) + Bt (-3)]

where P is the associated Legendre function of the first kind and P is the
associated Legendre function of the first kind on the cut.

s a)g(n+1/2 a+2n —a—n
(10.33.1.2) %%x% — 22 (4 — %)X

<C ()

= (111;)” (4 . xZ)—acz(Z*n) [m(l.z _ 4)—1/2]
o~ (@k(0)e  2k+1 _ Sy for 0 <z <2,
(10.34.1.1) g(zkﬂ)'x { S, for z not in the interval (0,2)
where

Sl _ %W_I/QF(l . a)F(l o b)(4 o x2>3/4—a/2—b/2><

14



< [PUe? (=5) = PESIP (9)]

Sy = %W_1/2F(1 —a)(1— b)($2 _ 4)3/4—a/2—b/2><

x [Pl (—5) - B (5)]

2 (@)p(n+3/2) 2k41 _ nll(a—1/2) 2\ (1/2—a—n) (g
(10.34.1.2) I;()Wxg = ~Tatntif) (1 — z) x Oyl (3)

n a— an!T'(a—n a—n—1 _
= (—1)" i 2271 (4 — g?)V2ma e ol D g (a2 — 4) 712

(10.37.6.1) Z%(—l)%mc = —1—7wese(ma)J,(2) T o 1(T)
k=0

(10.37.10.1) zk,(““ﬂ)k (—1)*a2 = (2)' 7> T(a)T(a + 1) Ju(2) Jy 1 (z)

2a)i(a+1)k

(10.49.21.1) ZM ftb Lexp(et® —t) dt  (0<a<1)
k=0

o0 1 k
(11.3.1.1) Y ol

Series of these forms are summed for a = m, 3'/?71, and 37?7 in SR9p.43.

(12.1.4) kzoexp[mkz(k2 +n)/p] = p*/?exp [ L(p — n2)} AKp.157

p = prime, n = odd integer.

p—1 .
(12.1.5) S (—1)Fexp(mik?/p) = p"/?exp [Z(1 —p)]  AKp.157
k=0
p = prime.
(13.1.13) - 3@ )] - GQ
n=0 k=0 k=0
m—1 n m
(13.1.14) [T =) =22 1@ + [ (a*" - 1) GQ
n=1 k=1 k=1
m = 2,3,4,
00 n—1
(1436.1) > =59 sin(ke) = L sin[(z + kr)m/n]x
k=1 k=1
x /) log | SopeHer m e SQ29p.305(86-10)

—_1)k . 7 sin[rmb/(na
(14.3.6.2) ;1% sin(rkm/n) = __2ab[sin(7r/b(/a))]+

15



n_l m
gy 2 sin(mkm/n) {1/} [W] — (WT*’“)} SQ29p.304(86-10)
k=1
S - TOT(S) obte—2
(1414131) kzz_oom Sll’l(kfﬂ? + y) aF(b+c 1) 2b+ X

X i sin [%(27T1€ + ) — y] [cos (2715%)]12-%—2
k=m

where m = — [T222] and n = [%2=%] , Re(b+¢) > 1.

If + = £7a, then Re(b+¢) > 2. See OA(5.3).

(16.115) 3 fsin(k22) = 7 4 3 g (<1 (3~ k)

SQ37p.443(94-12)
(17.9.13.1) ;::1#:1)”] cos(nz) = £ log[en(u)]—
—1log[2¢"*(K'k)Y/? cos(z/2)) OA(2.21)
where mu = 2K (k) and ¢ = exp[—nK'(k)/K(k)].

S g2+l

—1 log(k") OA(2.22)
where mu = 2K (k) and ¢ = exp[—nK'(k)/ K (k)].

o~ _(1/4)i LG/ [ ain
(17.14.9.1) kz EONE cos(kz) =1 + SR [K(sin §)+

+K(cos 7)]
0 <z <2m See OA(4.1), (4,2), (4.3)*, and (4.4).

o~ (3/4)k _ [D(5/4))2 e
(17.14.9.2) kgﬂ S cos{(2k + 1)a] = B[ (cos £)—

—K (sin §)]
0 <z <m SeeOA(4.1), (4.2), (4.3)*, and (4.4).

(17.14.16.1) 3 geliot — O obre=2y

k——oo b)k:a(c)fka F(b+C 1)
« Z COS [ (b—c)( 27rk+m) + y] (COS 27r§;—$)b+c_2

where m = — [T422] and n = [%2=%] . See OA(5.3).

2 2
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Re(b+c¢) > 1. If = = £ra, then Re(b+ ¢) > 2.
(ﬁI;!C(l — k)
k=1
SQ37p.443(94-12)

(19.1.10) i 2 cos(kY?r) = —C — 2log(x)

k=1

k(n+1)

(23.1.4) 3 G

csc(kmmp'/?) = m[ (2 + 1) +2] AES82p.680
k=1

where © = n + mp'/?; m, n, and p are integers with p > 1 and

square free, and n? — pm? = § with § = +1.

S} _1)ymy2m+1
(2315) kz: szlLH CSC(21/27T]€) = (2;()177”
=1
M 92k _o\(92m—2k+2 _
sz—:o(2 (2k)2!)((22m—2k+2)! 2 a** By, Bom-—2k+2 AE82p.681
where a =22 —-1and m=1,2,3,....
n—1
(24.1.10) Yk [esc(20)]* = 2(n2 — 1) SQ29p.132(86.5)
k=1
(24.1.11) > (FE1)*[esc(kx))™  m=1,2,3,....
k=1

These series are studied in SR10p.192.
(24.1.12) S {escl(2k + D)z]}?™ m=1,2,3,....
n=0

This series is studied in SR10p.198.

(29.1.6) Z% (lm#) = —Ly35-1/2 AES2p.681
(34.1.12) k; F(c+kx+y)11"(cszfy) cos(2mkt) cos[m(kx + y)] =
22(:73 [mit] .
= e S cos[2m(k + t)y/x]|sin[mw(k + t) /]| 2
k=—[z+t]

If t = £z or if t = 0, then Re(c) > 1. If x ¢ is an integer or zero, then the
term in the sum in the member for £ = x £ ¢ must be halved. See OA(5.2).

(41.2.16.1) S —coslmm/m) ;[ (N G i ] _
k=

 cosw — cos(mk/n) 2 | 1— cosz 1+ cosz

—ncscx csc(ne) cos {n —m+ 2nx |:2n] }

17



coshz — cos(mk/n) 2 | 1— coshz 1+ coshz

(41.2.16.2) ) —coslmhm/n) :1[ T o i ]+

+ncsch x csch(nz) Cosh{n —m + 2nx [%] }

o0

(4345) Zla + C(l)sh ne % - 2((1%1-1) B %K(k))Z(U, k)

where a = cosh y, zu = 2yK(k), and x = nK'(k)/K)k).
See SN15p.433.

o0

1
ZO a — cosh(2n+1)z

where a = cosh y, zu = 2yK(k), and x = nK'(k)/K)k).
See SN15p.433.

(43.4.6) = Lescy K(k)Z(u, k)

o

<4347) z_: cosh 2nz + }:osh(2m+1):c = (m + %)CSCh(Qm + 1)1’—
_Zi [Sech (n + %) :13}2 MN28p.266
(43.5.5) 71%(1 — tanh nz) = ¢ +log [Mg—frk)} SR15p.406(T1.5)
where x = 7K' (k)/ K (k).
(1356) 3 CO%(1— tanh kz) = £ + log (L) SR15p.406(T1.8)
where x = 7K'(k)/ K (k).
(43.7.3.1) > (—1)" esch(2n + 1)z = 2K (k) SQ22p.231
n=0
where x = ZK'(k)/K (k).
(43.7.3.2)  S°(£1)*k™ csch kx
k=1
These series are studied in SR10p.198.
(43.7.5.1) S (£)*(2k + 1)™ csch(2k + 1)
k=0

These series are studied in SR9p.34 and SR10p.198.

2

SR15p.406(T1.4)

o z Ak
(43.7.5.2) nz_:l%csch ne =5 — tlog (k)

where © = 7 K'(k)/K (k).

18



o0

(43.7.5.3) > schn= I + llog®  SR15p.406(T1.3)

n=1

where © = 7K' (k)/K (k).

(43.7.8.1) ]i(;}flcsch k= 009 BI13p.108
(43.7.12.1) njl(csch )t = 2 LG P ()] - +2]  Asispas
(43.7.12.2) li[csch(Zk + )it =1 {1 — [T (}1)]4}2 +3:(2-1)
AS18p.18
(43.7.12.3) ki (£1)%(csch k2)™  (m =1,2,3,....
These series_ ;re studied in SR10p.197.
(43.7.12.4) ki* (—1)*esch(2k + 1)a]™  (m=1,2,3,....
This series i_sostudied in SR10p.201.
(43.7.15) ki (£1)F(csch k)™ (m=1,2,3,....)
These seri_els are studied in SR10p.197.
(43.7.16) fj (=1)*[esch (2k + 1)z]™  (m=1,2,3,....)
This Serie]:ils studied in SR10p.201.
(43.8.1.1) ffo sech(2n + 1)z = LK (k) SQ22p.231
where z = %K’(l{)/K(k)
(43.8.1.2) i(j:)’€ E™ sech kx  (m=1,2,3,....)
These serlife_s1 are studied in SR9p.34 and SR10p.192.
(43.8.13) S (£1)F(2k+ DMsech (2k+ Dz (m=1,2,3,....)
These ser];e_so are studied in SR9p.34, SR10p.192, and BI13p.110.
(43.8.2.1) 530(2 Usech (2k + 1)z = Lsin 'k SR15p.406(T1.10)
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where x = ZK'(k)/K (k).

S (=~ 1 33661713
(43.8.6.1) ;:0(2”“)13 sech (n+ 1) 7 = T BI13p.105

2n+1)6m+1

(43.8.7.1) Y grthrrsech|(2n + 1)3Y/2m /2] = CHI b+l
n=0

X Z Lariilom sk g [(2k +1)Z] SR15p.413(23)

(2k-+1)(6m—2k)!
- o, 1,2, ...
(43.8.14.1) S (&1)*(sech kz)™  (m=1,2,3,....)
k=1

These series are studied in SR10p.192.

o)

(438142) 3 (sech 2120 = 22 1 22 4 4 2Pl g2y
+ (&) 424 SQI8p.117
where A = 21/2['(1/8))*[4xT(1/4)]~1/2.

(43.8.14.3) i (£1)*[sech(2k + 1)z]™  (m =1,2,3,....)
These serie;C :)re studied in SR10p.192.

(43.8.14.4) kio(il)k@n 12 sech(2k+ Do (m=1,2,3,...)

These series are studied in SR10p.192.

o0

(43.9.3.1) ngln—hcoth R BI13p.104

(43.9.7) i%u—coth nw) = £ + log[2r k' K (k)] SR15p.408(T1.1)
where :U:WK’(k)/K(k).

(43.9.8) 21(_1)n (1—coth nz) = £ + ¢ log %2, SR15p.408(T1.2)

where x = 7K'(k)/K (k).

(43.10.3) > (—1)"csch nx coth ne = 251K (k) — &5 SR15p.412(18)

where v = 7K' (k)/K (k).
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(44.13.3) > D — 0.9242998972 SQ32p.481(89-15%)

(45.00.0) S B (r) = P B (noa 0 42,4 a1 40 )

n!

AKp.413(8.10)

(m+1) g (a+b+m+1)g 4k pla,b) _ o4—a—b—m—1__ D(a+b+2m+2)
(45.1.10.1) Z ot B (o) = 2t Fatm DE (ot m D) <

x PYY (20) Q4 (1) SQ28p.133
where r = (1 — 22t + t2)/2 |t| < 1.

(45.1.12.1) ZW(% +a+b+ 1P (z) =
k=

=(a+b+1)(c+d—a—b—2) (d)c(ﬁ“(; l; o f;x

¢, (a+b+3)/2, 1+(a+b)/2, a+b—d+2;
a+1, (a+b+c—d+3)/2, 24+ (a+b+c—d)/2; 2

For b =a, c=—n, and d = —2a —n — 2, see AKp.416(8.19).

X 4F3

(45.1.16.1) gg;mﬂgk(gﬁm;; (a+b+2m+ 2k +1)P0(z) =

T(a+ +1) (b+ +2m+2) c—a 1 (c,b)
F(Z-&-Z-Z;-Qm-s-l) ic+7r2+1) ( ) P (x)

- —n a,b—k r—1\7 a+m,b
(45.3.5) kz_o%P}n (@) = (51)" P () (m > n)

- a+n a,—a—m—k—1 —_ a
(45.3.6) Z%p( () = 7~ 1/2220 %

n!T'(a+m+1)'(a+1/2)T (2a+m+2) ~(a+1/2)
(m—n)IT'(2a+m+n+2)I'(2a+n+1) Chn (x>

4537) S o pit N (z) =0 (m < n)
k=0

(4538) k;)k'a b+k)P(ab k)( )7 n'(a+1) Ta— b) C(a+1/2) )

(2a4+1)n T'(a—b+n+1)

> k (a,b—k) _ T(d)T(d—c—b—a—1
(45.3.9) ,;_0% (%) By (z) = rgd)—b(—afl)r(d_cg X

X 2F1( b C; d—b—a-—
For ¢ = negative integer, see (45.2.6).

’m+1)
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(45.3.10) ,20 L (2 )" plet) () = (21" Lt L9
(45.3.11) é% () PR (@) =
= 5 ()" P @)
(45312) 3 e () T D) =
- %’zfzs:;a:ﬁ;? () P
(45.3.13) z P gl p TR () = (—1)m(1 — ) 7o (251)"

ml(a+Dn = (—n)g(m41) o1 ¥ S(cb-m—n—1,—c-m—k)
X n!(b+n+1)pm Z k!(ljz—l—l)k - (z+1)(1—¢) Pm+k (1 o Qt)
k=0

X Ok plab—k) (d)T(b—c+d o
(4546) L (gR (@) = rarg oF (a4 b+ 1,60+ d; 21)

n —n a,b—k n! n pla—d—n+1, —
(45.4.7) ZO((d)ij,g N(z) = Zh(—1yn Pl ()

n -n ab n a—n,
(45.4.8) Y SRPII N (@) = (1) P ()

=0

=

(—n)k(m+1)g P(ab k)(Q?) . n!l(c) %

k!(c)k m+k ~ mT'(c—m+n)

M:

(45.4.9)

[e=]

—m)(n+1)r p(b+c—1,a—c+m—n—k+1
X Z k!(c karn): Pn-‘rk )< ZL’)

N (n)e(mAD plab—k)(\ _ (atbtmAl)n (1—a\? platnb
(15410) S GReinE R @) = G (48)" P @)

B
|

" (—n (a,b—k —2\n a—n,b—n
(45.4.11) kzo( e (2" PO (@) = (22)" RS (@)

S (—n)g(m+1) k p(ab—k) nil'(c z)™
(45.4.12) 3> Lt (20)" POSY (o) = ooty (159)"

ol

=0

n+1 (ec—a—b—2m—2,a—c+m—n—k+1) (z—3

L (n)e(mA), [ 2 \k plab—k)
(45413) Zk'(a—llc-—rn—i—l): (H-_CC) Pm+k (.I') =
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_ (=b-m)s, (:vfl)”P(a""”:b—”)(m)

 (atm+1)n \z+1 m
(4550) ¥ PV (@R (@) = LA @)

(45.5.8) kz_o([ﬁ)‘%(% +a+b+ 1P (@) PP (z) =

a+b+1)[(a+b+2),]2 a+1,b+1 b,a
= Gy (0 b+ 2P @) B )

—(n + 1) P (2) P8 () } SR14p.312(10.28)
—1<a<0,-1<b<0

(45.5.9) kz (bt Duto otk 9k + a -+ b+ 1) (= 1) B (2) PST ™ (y) =

— moa+b—m+41T(a+1)I'(b+1) m—a—b—1 sinma 1fl'+y > Oa
(=1)"2 wasbrn) |2+ { sin7h if 2 +y < 0

SQ14p.309(10.4)
a>—-1,b>—-1,a+b<0,a+b<m=-1,0,1,2, ...
For m = —1, set P () = 0.

o= _kl(a+b ab ab
(45.5.10) g}%tkﬂi (@) P (y) =

— (14 1) R, [%b—i—l’ wtbt2 o 4] p g, t(1(—192£)12—y) t(l-(i;&jzg)l;‘y)]

HVp.116(48)
(455.11) 3 et e (1)8(2k + a + b+ 1) P () P (y) =
k

= a+1) g (b+1)k (a+b+n+2)y

_ (CL +b+ 1) n!(a+b+2)n, (x_er)nP#ba,b) (1+xy) AY

@t D)n(+), \ 2
(46.3.2) kzltkPHm(a:) = 2 {(m+ 1)t[Pry1(z) — tPy(x)]+

+(m +n+ D)t" [t Pyyn(2) — Prgnsa ()]}
where t2 — 2tz + 1 = 0.

(46.6.3.1) Z %(Zm + 4k + 1)(= 1) Ppyon(v) = =" Py () —

m(m/2+1/2), n
_%(_1) Prion-1(z)

23



(46.6.6.1) > B 9k 4 2m + 1) Py () =

_ (m)H2T(a+m+1) m (1—z\a—m—1
- (2m)!IT(a—m) (_1) (T) Pm(ﬂf)

(46.6.6.2) g(}%@ m+ 2k + 1) Ppyi(z) =

_ mll'(a+2m+2) [(1—z\% pl(a,0)
— (2m)'T(a+m+1) (T) Pm (l’)

(46.611.1) 3 Gt BE s (4] 4 dm + 1) Pagom () =
=0

_ 02a—2, — a— (2m)'T'(a—1)T'(a+2m a—1)
— 92a-2 1/2(1 _ x2) 3/2F(2m)+1(/2) ()2a(+2m )2)0 (m)

m=0,1,2,.... For m = 0, see (46.6.12).

(46.6.12.1) kz G220k (4F; + dm + 3) Py pom i () =
=0

a—d a—5/2 (2m4+1)IT(a—2)T(a+2 a—2)
= 220 An 12 (1 — a?)* 5 i“(glr:+)3/2(;lr(zzz+(2; 73) C’2m+1(x)

m=0,1,2,.... For m =0, see (46.6.13).

(16.7.8.1) z< £ (22)F Py () = (2x)—m§j0<;7>kpn+k(1—zx2)

2t (1m 4+ k) (20) P (1) = 2(2m — 1)

(46.7.12) i

X [(m“/ )”(QI)” man—1(T) — Pm—l(m)] m=1,23, ..

(m)n

(46.7.12) i Yt (1 1 ) (20) P () = 2(2m — 1)

X [(mﬂ/ )”(Zx)" mtn—1(T) — Pm—l(x)] m=1,23,..

(m)n

(46.7.13) Z X ":g}m (m+k)(22) *Pim_1(z) = (m + 1) Py (z)—

—z(2m + 1)%(2@—" i () m=0,1,2, ...
(47.4.4.1) kzl (g + 2k)(—1)FCLD (z) = wfi—%(—l)ncéi)ﬂ(m) —q
n—1
(17442) ¥ ghnla+ 2k + D000 @) = 21 - (el @)
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x1/2

- T(9r(1/2—q)

(47.4.4.3) S PG4k 4+ 10 (2) =

k=0

(1— )21

(47.4.7.1) ];)W;q’ﬁ—zjj&(q +k+ D(-1)FC, (2) =

— 9—2q,1/2 I'(2¢+n+3) (g—1/2,g—n—1/2)
=277/ (2Q+1)F(;)F(q+n+3/2) P (x)

= —a m+1/2 mom—a— a—m
(47.4.7.2) l;)(ai%ikl(ﬂq:nil)/g)k (¢ + k)CP(z) = (-1)™2 24(1 — g)amx

X T

1/2_ m!l'(a+2¢+1)I"(g—m+1/2) P(afm,qfl/Z)(
I(g)T (a—m-+q+1/2)T (g+m+1/2) " ™

= —a)k(2g+2m —g—a— —g—
(47.4.7.3) l;_()@ﬁ#%%qfﬁz)k(’”ﬁm)qﬁm( r) = 20 (] g)eammy

1/2 m!T(g+a+m+1)(g—a)m 07(7;1) (l‘)

X m (a+1 /2T (g+m)

(47.4.14) z G 90 + k) (22) O (2) = 22(q + 1) | C\V () —

(q+2
- %(2@—”05?1(@]

(74.4.15) kigq Dk 009D () = @D~ 1)(22)"C, (2)

1 (24=1)k (2q—1)n

n “n nl'\ m
(47.4.16) 35ROl () = TS X

X 3Fy [-m—n, q, 2¢+m; ¢ — 2, ¢; 5]

n

(47.4.17) Z Cme o0 () = Le-2)n

(a)k (@)n

X 3F2(—n, ¢, 2¢—a+1; ¢g— 2= g1 adn. Lor)

(475.6.1) > Be20) L7 (x) = 5Fa(q, b, a — b; a/2, a/2+1/2; 2?)
k=0

(z )_wt Mo s

2g+m) m+k  m!T(2g+n)

(475.13) > Cpbmtlegolo
k=0

S et el (2

where w = (1 — 2zt + t2)1/2

< —n m+1 2
(47.5.14) kz_:ow kaer (1+t ) _

k!(2q+m) 2t
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_ _(@n m 2\n p(2g+tn—1,—g—m) 15,2
— (2qim) (1 —t*)" P, (2t* — 1)

o (0)ak (20)20k (0+1/2)k —ak 4k +(b—ak) _ [(14+u) (14o))>F2/2
(47:5.15) k;) : (;b)kk+2ak et C (x) — @-D![1+a(utv)+(2a—1)uv]

where u = (z + 1w, v = (X — 1w, and w = 227 1¢[(1 + u)(1 + v)]' 7

(47.5.16) 3 LEmomlamy plhmen) )y (CDMmin)! _ lamm) 4y

= El(a—n+1) (m—n)l(—a)n(1+a)n

—m—n—1)r(a—m—1 (k—m—n—1 m+n+1)T'(a—n —a—n
(47.5.17) 2( el ol (7) = (bt U o (a)

—n)i(a at+k a)n a+n
(47.5.18) ZWCQJ (2) = O (@) (m =)

(47.5.19) 2%05?)’1—:{2%4’1 (:U) _ (_l)n I'(a+n)T(a+2m+n+2) CZZ;Tl) (I)

k!(a+2m+n+2) I'(a)l(a+2m+2n+2)
(=n)k(a)k (atk) nl(a)n (a—b)
(47520) Z a+n;€k(b+k) C (ZC) WC ( )

n n)i(a a+k
(47.5.21) ZW’WC%L)(%F

n!T(b)T(a—b)T'(1—a) n—1(a—b)
F(b+7’b+1)1_‘(—a—n)l"(a—b+n+1)( ) C2n+1( )

L (—n) (0)s (a—k m (@)m (m—=b+1)n
(175.22) 5 e Cal (o) = (-1 eiite

X 3Fy(—m —n, a+m, b—m; 1/2,b—m —n; 2?)

(475.28) 3 CHEREREEACE 0 (@) = Ol (0)

n —n) g (b) a—k m (a m(m—>b n
(47524) 3 Greole) | (2) = 2aa(—1)m e knlnob i

X sFo(—m —n,a+m—+1,b—m; 3/2,b—m —n; xz)

n a+2m—+n a—k a
(47.5.25) Y LlebamintDelonh) | (2) = CSn) 041 ()

= kl(1—a)y
00 k
(47.6.11.1) kzo(;j;)k (§> CP ()09 () = (1 — 22)Px

2 2
X 2F1 [p7 2 Q+ 25 yg 32;]

lz] <1
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[n/2] 2

1/2)(=q—n)p(1—2g9—n
(17.616) 35 W (g + 5 — 21) ()] =

= U E02C D By (—n, n+ 29+ 1, ¢; 2q, ¢+ 15 1 — 2?)
AKp.414p.(8.12)

n — 2 . .
(47.7.4) %%(—4 sinx siny)*x

X Cr(lqu) (sin a:)C’fqu,f) (sin y)ngq/m (cosz) =

= —(2(1;!1)" o (cosx cosy+sinx siny sin z) SR10p.452(2)

n)i(m c ril(c—r+m ron—r
(48.3.14.1) Zk:c Nt e 1) (7) = ST (1)

m

—m n—r+k
X k!(C(—T+7)lil)k$kL$ ’ )@)

For r = 0,see (48.3.15). For n = 0, see (48.13.12).

a)g(b+c
(48.3.19) Z(b))fj((cil L (z) =

:%QFZ(G,b+C;C+1’a+C+1; x)+

() (c+1)I(a+c) 2F2(_C h— a 1 —

7' (b+-c) a,l-—a—c JI)

+x % “sinma

- (m+2) (o) _
(48.5.3) ];)(m+c/2—x/2]il-5/2)k (m+k+c+1)27FL" (2) =

=(@2m+c—z+3)L) () - ey (m +2)27 "Lyinsala)

n—1
(18.54) X0 (R (Om 4 4k o = a4 (DAL () =

= P (o) (—1) LD, () — (m+ DL, (@)

(m/Z+e/Dn
n—1
(48.7.8.1) kZl(m“/(Zfé)?k_ L2k (1 + R)2PLY), () =

m+c/2—x/2—1/2)y n7l(c c
= 22Dy g o 1)L, () — (2m e~z — D)LY (o)

(48.7.8.2) %ng o (m e+ k4 e+ 1275 L9, () =

3)n n
= (2m +c—a+ 5/2) m+1( ) - (m+c/(2ni—;/)2+5/2)n (m + 2)2 Lgn)—‘rn-‘r2( )
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(48.7.8.3) 1432:0—(6/2 /2L 12k ) () = L2200 g 4 )20 L8 ()

El(c+1) nl(c+1)n
n—1
(48.8.2) gmrk(c + k)L, (2) = LY (2)—
2 (e — o+ LY ()

(48.8.3) Z m(—él)"“(élk te—az+ 1)L (z) =

= ey Lo (@) = L ()
n—1
(48.8.4) kgo T (D) Pk e — 2+ 3)LY), (v) =

_ (=4)™" (c)
=(c+1) [1 — T/ Lon (@ )]

n—1
(48.9.2) EL%"“)(:U) = L)) = L5 P (2)

(48.10.3) Z(‘””*C D (0 (1) =

m+c

n c+n—2 c—1
- %[(m-s-c(ﬁ—)c (1173+c 1)L( " )( )—(z+c— 1)L£n )(x)]

"( mli(etn)y 7 (c+h) () Dletmtl) n 7 (c+2n)

(48.10.5) ) ML%%)(@ = _Dl-a-b) s~ (—m)k(l—a—b)k(_1)16[1](:%)(@

:Ok‘!(m-‘rl)k F(l—a)F(l—b) fr (1—a)k(1—b)k

(@r(_J(cH+1/2) (0
(48.10.6) M’“‘CimgckL (x) =

mI m—1)T'(1—a 1-m)k(1—a —
- _(CS)m(m(C—f 'F(c)a—i-m Z k'(k—i-l N(2—c— ;ﬁ)k (_4> kH2k+3(m)

(m:1,23 )

(18107) 3 e 1) =
k=

)m I (c+m—1)I'(1—a 1-m)k(1—a _
(A)L(m(lJr'F(c )a-i-m )Z k! (k:-i-l N(2—c— 7)7f) (_4) kH2k+2<x)

(m=1,2,3,...)
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(48.10.8) 3 fRelde [ () —

_ I'—¢T'(a+m) (1 m),(l—c k7 (c—k—1)
- (m( 1)|Fa c+1) Z Kl(a kc+1)k ( 1) Lk—l (m)

(48.10.9) zk,(m B g Com=k=1/2) 32y —

— m_ T(1—a—b) 1 a—b) —
- (_1> I'(1—a)T(1- b)z k'(l a),(1- b)k( 4) kHZk@)
(m=0,1,2,....)

(48.10.10) . ulammi plema=h) )y

2 k)
I'(a—1 1-—m)(1—c) c—k—1
- (751 1))'FE (1 —@)m Z o kI( %ka £(= 1)kLl(c+1 )(x)

(48.10.11) ’;)—(“)’,;52‘5;”)’“Lﬁ,l/Q_C‘k)(x?):

— m I'()r(l—a) 1—a)g k
- (_1> 4(m— 1)'F(c a—m-+1) Z k'(k—l—l)'c a—m+1) ( 4) H2k+1(w)

(m=1,2,3,..)

s a)g(c—m 3/2—c—k m c)l'(l—a
(48.10.12) z%w (a?) = (~1)" griatliza__

z(m—1)IT'(c—a—m~+1)

X Z k! k(JlrlT(le(i ZZH)k (—4) " Hopr3(x) (m=1,2,3,....)

(48.13.5.1) kzo%tmﬁ’“)(x):

= (L= gyl 3 G (L DL )

:<1—t) a— m(CJFl)mz ktkLC a)( _E)

t

—a (C m -m k —a— =
= (1 tyetesta S () 1 (o 5)

For ¢ = —m, see (48.13.7).

(48.13.5.2) %%t%%*’“’(@ = (=)™t (1 — t)" ™ x
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m—+r
X8 B = AL (o )
=0

~+

(48.13.9.1) z Nt L (z) =

= ef“—(cfnll)"‘ of5(b—a,c+m+1; b, c+1; —x)
For a = —n and b = ¢ —n + 1, see (48.13.10).

—n ctk Dim b—1+k
(48.13.9.2) Yo Sk LI (z) = M Ekl(cﬂk PRLETIH) ()

For ¢ = —m, see (48.13.12).
kafﬁH{)(

(m+n)! L(C)

(48.13.9.3) et Lmen(T)

$ i 17 ) -
= Bletm T

For ¢ = negative integer, see (48.13.11).

(48.13.9.4) 3 pli o ab LT () = ol (_pymer () | ()
k=0

+1)k m!T'(a—m) n—m—1
n>m+1

S r k—n m—mn)! ny(n
48.13.9.5) gmx’%ﬁn ((2) = ok (—a)n L), ()

m!

r=0,+1,£2,..;m>nm—r >n.

m+n a+k a+2 atx n 7 (a+n+1
(48.14.2) E<ai;’;“ L (@) = 2L (@) — S LT (@)

n

(48.14.3) Z(a:f—Jr% (_g) L,(f{“k)(x) _ —ngﬁfH)(x)—
k

« (@/2+m/24T); \ ™ 2

=2/ g\n+L 7 (a42nt1)
_(a/2—|fm/2+1)n (_5) L (z)

(48.16.2.1) ;}%( DLy (2) = Bpmila) () x

X (atn ctn+k
< e L o)

—n)k(m c—k) " ct+n
(48.16.2.2) Z Ot e ()L D () = &L ()
For ¢ = negative integer, see (48.16.3).

L —n)k(a+c+m—+n c—k)
(48.16.4) k;)( eleretmtnle (_1)kple R (x) =
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= Gl t) By (- =, at e a ke 41 7)

For a = ¢ =1 — n and ¢ = negative integer, see (48.46.3).

n —n m k
(48.16.5) g%(—l) L (@) =

- m n!l(a) U (—m)g(n+1)g 7 (a+c—1)
o (_1) m!F(a—m—‘rn)kEO k!(a—km—f—n)k LnJrk ( )

For m = 0, see (48.16.1). For n = 0, see (48.3.8).

—n)i(m a—k
(48.16.6) z G (kL) (a%) =

m+no—2n 1/2—a _
= <_1) - 2 2 m'F(l}Z/a m+n) Zk' 1/2 a )m—i-n)k( 1)k2 2kH2n+2k('r)

" —n)i(m a—k
(48.16.7) > bl (Rl (52) =
k=0 F

m+no—2n— (3/2—a (—m _
- (_1) 2 lmm'F(3/2/ a— m+n)zk' (3/2—a ):1—&-71) (_1)k2 2kH2n+2k+1(x)

(48.19.19) > W (42) L™ (@) = 1 Fi(2c; a + 1; 27)
k=0

n —-n a+k n)! a
(49.19.20) Zﬁ(um; () = 29 L8 (2x)

n

(49.0.1) > (2k — 22+ 3)Hy(z) = (22 — 1)[Hpy1(z) — 1)] — Hypo() + 22

k=0

n—1

(49.3.2) S (k+1)(2z) *Hy(z) = z[H,(z) — (22) " Hyy1(2)]

o
[e=]

8

49.4.2.1 Qo 1 (1) = 1 Fyla — 1: a, a+ 1/2; 22
= (@)

bl

(49.4.2.2) Z(fﬁ) Hy(z) = L exp(a?) exf(2)
=0

[e.e]

(49.4.2.3) kz:() m+1) Hi(z) =1+ z ™ exp(x?)y(m/2 + 1, 2?)

n

(49.4.2.4) ;%HM( z) = 2 [( ' Hyn1(2) = Hyoa ()

For m =1, see AN88p.678.
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(19425) 35 o () = (120 S L (<142 H (o)
0

(49.4.4.1) ;i i (—4) * Hye(2) = 2 exp(a?)T(~1/2, 2?)
(49.4.4.2) gjo ()2 Hyyy (2) = 2exp(e?)T(1/2, a2)
PR

(49443) m+1/2 ( 1)k2_2kH2m+2k(aj‘) = ﬁ{—HQm_i_Q(x)—
=1

—4(m + 1)Hap () +
+Hompont2(2)]}

(49444) ZM(_l)k272kH2m+2k+l(l‘) =

(m+}/2)n (_1)n2_2n[4(m +n+ 1)H2m+2n(m)+

= mz{—Homys(x) — 4(m + 1) Hypp (2)+
o (CD 27 Hamgznss (@) + 4(m + 1+ 1) Hapgzn ()]}

(49.4.26.1) ;;)%): (—=1)%2728 oy o (2) =

m4no2m  nlI'(b) —m)(n+1)k 1/2—b—n+m—k
= (=122 F(b-‘rn( m)z KI(b+n— m)k (- 1)kL£H{k )( %)

For m = 0, see (49.4.22).
(49.4.26.2) Z o (= 1)% 272 Hyp o () =

S

(49.4.26.3) 1Ry on (1) = (—1)mn22mp L1/ (2)

k' m+1 (
=0

(49.4.26.4) kz T (—1)*27% Hop g4 () =

mano2m n!T'(b) m)g(n+1 3/2—b+ k
= (=1)™m* 22mly T'(b— n(LJrn Z(kl(b)fkrng:l))kk(_l)kal—i{k - )( )

For m = 0, see (49.4.25).
(49.4.26.5) Z ot (= 1R 272 Hypy o (2) =

_ (migl/!Z)n (_4)mx2n+1Lg:'+1/2)<x2)
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(49.4.26.6) > i (—1)" 2 Hypy o1 () =

— (_1)m+n22m+1m! T L(1/2_”)

m-+n (552)
(49.4.29) g%(_l)kwkﬂ%(m):

mn!T'(m—n—b+1 —m)g(a+n 1/2—b+m—n—k
(=1) (nF 1— ;L)Z Kl(b— mfn)k (— 1>kL£L /m+k )(ff2)

(49.4.30) g%(_l)@—zkﬂ%ﬂ(m):

_ n___ T() N (=m)g(a+n) k7 (3/2=b+m-n—k)/ 2
= 2I(_1) (a)ml"(bfm+n)kzo k!(bfkm+n): (_1) Ln m+k (ZE )

(m <n)
(49.5.8) i ra (~ D27 Hyy(x) = 9(1/2) — 2 loga

(19.59) 3 oy (-

(49.6.15.1) Z 0 Hyy (1) Hy () =

1)*272k Hyy oy () = 22[1)(3/2) — 2 log 7]

(-1

- ( T:)ZJrl)k (_2)_ka—r+2n+2k (I)
m >r. For r =0, see (49.6.16). For n = 0, see (49.4.17).
(49.6.17.1) Zk, 2R Hy () Hyp () = (1 — 2n)

(m— r+n)' Z k'(m

(2n )|2 1/2 H2 +1<21/2 )

(50.7.7.1) I;) Cre B, (kx + y) = (—m),z" kz b (— ) S\, Bk (y)

m >mn. Form=0,1,

yn+ 1, see (50.7.7). §f£3k is a Stirling number of
the second kind

(50.7.13.1) % kgfb [Bun(2 = k) = Bu] = 557255 [Bm(x + b/a) — B
m<n

(50.7.13.2) Y- £ B

r—k+1)— B, =
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0 for m <n,
— m—n—1

n—r+1),(n+1 a(n+k+1
mn! g_:o %(—1)k5&+ ) for m > n

m=2,3,4,..;r>n. 57(7?“”1)

1/ \—k - _ 1/2 —1/2[(at+z+1)/2]
(51.2.2) kz::lk( a) " Ey(x) 210%{2 a F[(a—i—a})/?]}

is a Stirling number of the second kind.

SQ26p.278(83.8)

This series is asymptotic as a — oo for |arg(a)| < 7.

n—1 m
alm —a)™"m m+n ak
(52.1.1.1) k;)aksgljk = o {1 —qmt 2(—1)’%—1/@;@55”’%1

S is Stirling number of the second kind.

(52.1.13.1) ;{)%(—Dksﬁ?mﬁz

= (—1)m tmin! S (=i (1) Gr+1)
(7’—|—n)!m!k:0 kl(r4+n+1)g “r+ntk+1

For m =0, see (52.1.8). For n =0, see (52.1.9).

S is Stirling number of the second kind.

(521.14.1) (=14 @)5% = (~a)" [1 . 1)nx—nm§‘1<_$)—k§gk]

m>n

(5460) Z %:C(CL — k}) = I‘(l(z) |:7T(—5L‘)a cscma + I#dt} DJp73
k=0 0

(55.2.9) ;i Tk + 1/2) — (1/2)] = (22 — 1)¢@2n + 1)~
—712_:1(22”’2]”1 — 1)C(2]{:)C(2n — 2k + 1) AM79p682(8)

k=1
n=1,2,3,.... For n = 1, omit the sum in the right member.

(55.2.10) émw(/ﬂ +3/2) — (1/2)] = (1 — 2-2-1)¢(2n + 1)+

£2(1 — 272 (2n) log 2 — 27205 (22 — 1)¢(2k)C(2n — 2k + 1)
k=1

AMT79p683(9)
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n=1,2,3,.... For n = 1, omit the sum in the right member.

(55.4.2.1) é%[w(ag + k) — (o)) = -

(55422) ) ~ V()] = (b —at 1)~ v()
Re(b— a) > 1

(55.4.2.3) kilg—[w(b +8) = ()] = gy [1 — D]
+ e [ (b + n + 1) — (b))

(55.4.2.4) 3" WE[p(a+ k) — ¥(a)] = by {b — 1+

e
Il
—

+al% e 1+ (a = b+ 1) (Pla+n+1) —¢(a)]}

(55450) 2 G0+ k) v(a)] =

= DNt (0 — b) +iha—c) —(a) —¥(a—b—c)]  Re(c+b—a) <

(55.4.52) S QL[ — k) — (c)] =

k=0
= Natpra-g (@ —¢) —y(a—b-o)
Re(c+b—a) <1

(55.5.2) é%(% v )k + a/2) — ¥(a/2)] =

2
T(B)(b—a—1) [ T(a/2
: )2(F(a)a : [r(b(i/)z)] —2  Re(a—b)<3/4

(56.1.9.1) Ztkppfk( ) = g l(p — g + DIPD (@) -

(p+q+ DR (@) + (¢ —p—n— 1" PD L (2)+
(p+qg+n+ 1)t”+2PI§i)n( )] where t? — 2zt +1 = 0.

n—1

2—q/241/2);
(56.1.14.1) kz_o(—nk%(z p+ 4k + )P, (x) =

n— 2—q/2+1/2),
= 5 | (1) O (@) + B ()

35



This equation is satisfied if P(q) (x) is replaced by any function satisfying
the recursion relation (p q+ 1)P;S+)1< )— (2p+ 1)z P (z) + (p+q)Pp(z)1 (z) =0.

56.1.14.2 SO (tanh 2)* P (coshar) =
/ K( P
=T(a) (coth )" Péq_a) (cosh )
(P denotes the associated Legendre function of the first kind.)

(56.1.14.3) Z etk (ta —) P (cos z) = T'(a) (cot £)° P (cos )

(56.1.16.1) Z(Tgpjf (p—q+ k) (20)* P (x) =

= A2y 1 g 1)(22)" P (x) —(2p — Dz P (x)

(p+g—1)n P

This equation holds if PISQ) (x) is replaced by any function satisfying the
recursion relation

(p— g+ 1P (z) — (2p + V2B (x) + (p + q) PV (z) = 0.

(56.1.16.2) kz LB (p 4 g + k + 1)(2) F P, (2) =

— 377, n
= (2p+3)x P () — L (p — g+ 2)(22) P, ()

This equation holds if PISQ) (x) is replaced by any function satisfying the
recursion relation
(p—a+DEP() = 2o+ V2B (@) + (0 + q) B2 (x) = 0.

+2k —2k p(g+2k) _ 1
(66317) 3 Gz e @) = a1 %)

(q—1) 2—2n (g+2n+1)
(g+p)g—p—1)F" "(v) - @/21p/21 Dn(a/2—p/251/2)n By (z)

This equation holds if PZSQ) (x) is replaced by any function satisfying the
recursion relation

n - 2\ F2 L 2 \1/2
(6318) 3 gty (1) P;qw(a:):(q—l)(éﬂ) x

n/2
-1 " 22 +n—1
X Péq )(a:) N (q+p)n(8*p*1)n (14*12) Pp(q )(a:)}
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This equation holds if P;Sq) (x) is replaced by any function satisfying the
recursion relation

1/2 —
PO (@) +q (i) B @)+ (p— g+ D(p+ P V(@) =0,

k—a z2)]— /2 n—a
(56.5.2) zmugm<1ﬁuu 22)| R P, (z) = PO P ()

(57.14.3.1) fjmzkzw(zz):
k=0

(a + 1) Za+1 (22) mZCWHJrl(ZZ)

(57.143.2) 3 b (—2)fZu (22) = Zuo(22) — Hezlon-1z - (92)

2 a) Fa—1) %
(BT144.0) 3T a(z) = 70(a + 3/2)(2/2) o (2 Hasnir(2)-
ot ) Joss(RLLE) ~ Bl (2
(57.14.5.1) k;(a — Dz Zgin(22) =
= (0 = D)n2™ " Zasn—2(22) — 5 Zo-1(22)
(57.14.5.2) k;)(—a — D)i(—2) " Ze—r(22) =

- <_a - 1),1(—2’)7”2&_”_,'_2(22) - Za+2<2z)

(57.14.7.1) Z;,(’;)k FJun(22) =

(+1)Z 1F2(b—|—n CL—|-1b )

(57.14.7.2) ) O%(—z)w&_k@z) —

_ T(®)(a+b—c) .2
= T(atDI(b—)(ath) © AF(a+b—catla+b—z%)

(57.14.73) > LB (—2)R, 1 (22) = 27T (a)Ju(2) Ja 1 (2)

(57.14.7.4) S Co=l2Be(_ kg (22) =
k=0

EN(—2a)k
= %za[—l — mzesc(ma)Jy(2)J_a—1(2)]
(57.14.7.5) k_g%(—z)%,k@z) = 755 (3)" esc(ma) Ju(2) T a(2)
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(57.14.7.6) zk, A2k _(_o)k T, 1 (22) = o2 1/2[ ] 0 ()2

1—a/2)g I'(1/2—a/2)
57.14.7.7 (at1/2)s kI (22) =T Dz J,(2)]2
(57.14.7.7) > i) (—2) Jar(22) = T(a+1)27"[Ja(2)]

(57.14.7.8) zk, e (—2)F T k(22) =

L = L PRSTE

(57.14.7.9) Zk, s n)k(—z)kJa_k(Zz) = & Jorn(22)

(57.14.8.1) Zomz2kja+2k(4z):
I‘(a+1) (22)% 1 Fo(b—1/2;2b—1,a + 1; —82?)
For b =1/2, see (57.11.5). For b = 3/2, see (57.11.6).
(57.14.8.2) %m%wﬁ%(zxz):
= (2m)" V227971 (a + 3/2) Jaay1(2°/%2)
= 2\ 2k b)I(a+b— —1/26a4+2b—2 .a
(57.14.8.3) g—k!(lb)k (2)™ Juan(22) = —;(g j{% +;b/_2})7r 1/29a+2b-2 a
X 1F2(a+b— 1/2,a+ 1,a—|—26— 1,—222)
e 2\ 2k
(57.14.8.4) Zm (2)7 Ja—2x(22) =

=T(1-a)(3)" J(21/2 )J_a(21/22)

R Jk(22) = (a=btln say

(57.14.11.1) Zj et

X 1F2(a—b+n+1'a—b+1,a—|—n+1;—22)
(57.14.11.2) z< A H o 1(22) = S (- D)2 X
X 1Fy(n+1;m+1l,a+m+n+1;-2%) (0<m<n)
(57.14.11.3) z< Melatnle -k 710 (22) = (—1)"Tuyon(22)

For a = 0, see (57.14.12).
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" (=n)p(b — b)n a—2n
(57.14.12.1) kg%(—z) EJak(22) = g 22X

X 1Fy(1—=b;1—b—n,a—n+1;—2?)

(57.14.12.2) Z%(—z)*%_k@z) = (=1)"Ja2n(22)

(m+1)g(b—a) Sk o m a—b L({b+m)I(b—a—1)
(57.14.12.3) Zk'(k—i—l)k' 2 Jark(22) = (1) 2 o S X

xz e S (22)
For m=1, see (57.14.10).

(57.15.5.1) g@(—z)%_k(zz) =T(b) 21T, (22)
For a = —1/2, see (57.15.9).

(572511 > %(2/{:—#&)[&1&& =

= g—4a1 *1/” fJa ; AKp.414(8.15)

(57.29.1.1) ]gﬁ( D)F o (k) = £ cse(ma) Jom, (az)

O<z<mm=123,... Forx=m, see SQ22p.508.

(57.29.3) s (1) Joppa (k) = % esc(ma) Jom1 (azx)
k=1

O0<z<mm=0,1,2, .. For x =m, see SQ22p.508.

(57.30.3) S ko, (kz) =

2-a—lga | 271/2(z/2)° e
~ Ty ' Tar2)el 3t Z( — 4m?k? [a?) 1

where m is an integer such that 2mm < |z| < 27(m + 1); a > —1/2. For
m = 0, omit the sum in the right member. For 0 < x < 27, see OCp.23.

[e.e]

(57.30.4.1) 3 (~1)MK* (k) = i (2 =) (5)" Ba
k=1
AKp.169
Re(a) > 3/2.
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o - n—a n (z)ot2n ™
(57.30.6) 2.k 2 So(kr) = (—1)" (5) |:|I|F(n+1/2)T(a+n+1/2) +

(—n)g(—a—n) 7\ 2k
+ 2n'F(a+n+1 Z 2k) £ (%) B2k+5]

0 for —2m < x <2,

—2\a n— (1,2—a—2n IS
(1 — 4r2p=2)e/2+ 1/4Pa 12 ) <‘2?|> for 2 < |z| < 47
Re(a) > 1/2 =2n; n =0,1,2,.... For =27 < z < 27, see MH122p.51(10).

For some special cases, see (57.28.1), (57.28.5), (57.30.1), and (57.30.3). Also,
see (34.1.18.1).

(57.30.7) S ke, (ka) = (2/2)° 2" T(nt1/2) |

|z|T'(a—n+1/2)

where S = { (2m)1/2

||

k=1
+(1)"(27;)(;((123)7&('2@&—2"kzl(l 422 [g2)e 2 1/2C a—2n) (2@'14)
where m is an integer such that 2rm < |z| < 2m(m + 1); Re(a) > 2n+1/2;
n = 1,2,3,.... For m = 0, omit the second term in the right member. For
a = 2n,see (57.27.1). For a = 2n + 1, see (57.28.2). For n = 0, see (57.30.3).
(57.30.8) S (=1)Fka g, (kx) =
k=1
T 2 at+2n —n)k(—a—n) T
- (Zn'l_‘((a-/i-n-l-l) Z (2k)' (22k -2) (?) Bay+
0if —r<zxz<m,
+ Z.a+2n n 71.2 a/2+n—1/4 1/2—a—2n T .
(1) (2m) (1 - —) P o2 (ﬁ) if 7 < |2| < 37.

Re(a) > 1/2 —2n; n = 0,1,2,.... For some special cases, see (57.27.2),
(57.28.6), (57.30.2), and (57.30.4).

(57.30.9) S (—=1)Fk*>J,(kz) = (_1)n(2w)a—2"(2n)!r(a_2n) »

|z|T'(2a—2n)

X S°[L — (2K — 1) /] 21200 (2k — 1) /a]

Cm—1)7m <|z|] < (2m+1)m;m=0,1,2,..;n=1,2,3,...; Re(a) > 2n+1/2.

For m = 0, the right member is zero. For a = 2n + 1, see (57.28.3). For
0 <z <m, see (57.30.5).

(57.30.10) fj (2k + 1)7270,) 2k + 1)a] = L(=1)" (2)*"" x

k=0
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" (—n)g(—a—n 2k
1 Z( )k((k)' )k (?) (22k+1 2)3%

\x|F(n+l/2)7£“(a+n+1/2) B 2n!F(a+n+1)k:0 2k)!
-m <z <7 Re(a) >1/2—2n;n=1,2,3,.... Fora=0andn =1, see
(57.28.7).

- n—a _ (2/2)*72"T(n+1/2)
(57.30.11) kzzo(zk + 1270 R [(2k + D] = S

—m<x<m Re(a)>2n+1/2;n=1,2,3,....

o0

(57.30.12) ST (=1D)F(2k + 1) J,[(2k + 1)z] =
k=0
N (—D)kE a2k
= 21"(61L+1)k§)k!((a+)1)k (5) L AKp.170
Re(a) > 1/2
(57.30.13) S (=D)FQ2k+ 1) L] [(2k + 1)z] =
k=0

_ (=D)"w(x/2)e 2 (n —a— n) )2k
T 4nlT( a+n+1) Z (;) Eoy,

/2 <z < 7T/2' Re( ) —1/2; n=0,1,2 ...

(67825) 3 k) = gino — 5 cot(me)Ju(ex) +

agn(w)HL (ea)] 26 2/ 2)1 52 (- DM/ 2)u(—a1/2)ulew/2)

=21 < x < 2m; Re(a) >2n—3/2;n=0,1,2,....
For n = 0, see (57.32.1). For n =1, see (57.32.4).

(57.32.6) > EX T (kx) = — T2 sgn(a)H, (cx) + cot(me) Jo(ca)|+
k=1
(/2)* (2mc)? 1 (ex/2)™ | m(z/2)7+2 '} k(cx/2)2k
+202"+2 (_1) 2k)' B kz s'F(a+s+1) |x|c2m Z I( k+3/2)F(a+k+3/2)

k=0
n=123,..;Re(a) >—-2n—-3/2, 21 <z <27
For 0 <z < 2w, see MH122p.51. For n = 0, see (57.32.1).

(57.32.7) zk I (1) R T, (k) = —Zemom 2L ese(me) Jo (cx)+

k2—c2? 2
n

—a—1.,-2n—-2,.a r (cx\2r ! (2—2%%)B or\ 2k
+27 e 7;0(_1) (%) ];)(zk)!(r—k)!r(aff—kﬂ) (%)
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SQ27P.4565(5)
—m <z <m Re(a)>—-2n-3/2;n=0,1,2,....
See ES7.15(57). For a =n = 0, see (57.29.2). For n = 0, see (57.32.2).

(57.38.8.1) SR T (ka) Jy(kx) = — T2t cot(me) J, (ke) Jy(ke)+

k=1

o

+%an (%)a+b+1 —k—1/2)I'(a+b+2k+2) (%)Qk

E T a+k+3/2 T(b+k+3/2)T(atb+ht3/2)
O<z<m; Re(a+b) >2n—2:n=1,223, ...

(57.34.8.2) zk e Jo(kx) Jy(kx) = —Ze 0720 cot(me) J, (ca) Jy(cx)+

2

—k
—2n—2 a+b (a+b+1) T 2k 'S (=" T
+2r(;+1)1“(b+1 (5) Z Kl (a+1),(b+1) (2:+b+1)k (=1 (7) Z (2r! (2me)*" Byt

=

)a+b+1 & k—1/2)T (a+b+2k+2) (<) 2k

1 —2n (x
+307 (5 ZFa+lc+3/2 Yo+ k 3/ 2T (atbtk13/2)

0<z<mRe(a+b)>-2n—-2;n=0,1,2,...
(57.34.8.3) 2 B Ju (k) J g jo(kx) =

= —%0*2”*1/2 cot(me) Ju(cx) J_q12(cx) — 22 V2 iy o (cx) J_g(ca)+
0 for n=-1,-2,-3, ...,
S forn=0,1,2,..
where

n n—k
B i ) W (=D*(1/2)an(cx)?* (2mc) r
S = T(a+1)T(—a+1/2) z (2k)!(a+1)k(?€a+1/2)k7;0 (2r)! (=1)"Bar+

(7/2)3/2c2n (3/2)ay (cx)?*
+ I'(a+3/2)I'(1—a) Z (2k+1)'(a+3/2k) (1—a)g
0<x<m Forn=0,see (57.34.11).
(57.34.11.1) Z’f e ()R T (k) Jy(ky) =

= —EC’Z”’“’b’l csc(me)Ju(cx) Jy(cx)—

L@ ey ()7 S e -2 (5) "

m=

[\
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5 (2/y)**
X ’;O k!(rfmfk)!I‘(a+kil)I‘(b+r7mfk+1)

—rT<xty<m Re(la+b) >—-2n—-2;n=0,1,2,.... For some special
cases, see (57.34.7) and (57.34.12).

(57.34.11.2) Z’iﬁ:“c;”( kT, (kx) Jy(ky) = =270 ese(me) Jo(cx) Jy(cy)
k=1
—rt<zty<mRela+b)>2n—-2;n=1,23, ...

For some special cases, see (57.34.5) and (57.34.10).

(57.34.15.1) S k2o, (ka) Jy(ky) =
k=1

_ (2/2)"(y/2)""2"T(n+1/2) 1 1. . 22
= \y|1"(ay+1)1"(bfn+1/2) 21 (n +3n—b+ga+1; %)

=21 <z +y<2m |z] <|y|; Re(a+b) >2n;n=1,2,3, ...

- (2/2)+0= 2D (n+1/2)T (a-+b2n)
(57.34.15.2) EkQ Jo(kx) Jo(ky) = 2T (a—n~+1/2)T (b—n+1/2)T (at+b—n+1/2)

—2r < x < 2m; Re(a+b) > 2n; n = 1,2,3,.... For 0 < = < 7, see
SQ22p.367(11). For some special cases, see (57.34.1), (57.34.3), and (57.34.4).

(57.34.15.3) Zk‘Q”_“_bJa(kx)Jb(k;y) = ()2t ety

nIT (b+n+1)

1/2 -2 (A=b-n)i (= 2k
X q4m*n(b 4+ n)zy Zm(&)

(57.34.16) 5)1( 1)RE2n0 g, (k) Jy () = H(=1)m (2)" (2)+2"

n 2k k
1 T 225 _9 on\ 28
sz::()(nfk)!I‘(b+nfk:+l) (5) ;}(23)!(1:73)!I‘(a+k75+1) (?) Bas

—r<xty<mRe(la+b)>—-2n;n=0,1,2, ...

(GT3417) 3 (~LHk- 2o (ka) (k) = 31" (5)"" x

I'(a+b+2n—2k+1) 2%k 2r\ 2k
ngo(2k)!(nflc)!F(a+n7k+1)1"(b+nfk+1)1"(a+b+n7k+1) (2°" = 2) By (%)

—m/2<x<7/2; Re(a+b) >—-2n;n=0,1,2,....
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For a4+ b =1/2 and n = 0, see OCp.23. For n = 1, see OCp.40. For
b= —aand n = 1, see (57.34.8)". For n = 0, see MN37p.501(13).

(57.34.18) S (—1)kk2n=a=b ], (k) Jy(ky) = O

k=1
—rm<zty<m Re(a+b)>2n;n=1,23,...

Fora=b=n+1/2and y = x, see (57.34.6).

(57.34.18.1) f (—1)F(2k + 1)2 051 1, [(2k + 1)2] J[(2k + 1)2] =

a+b
4F(a+1)F(b+1) ( ) On,0
O0<z<m/2;Re(a+0b) >2n—2;n=0,1,2,....
For a = b = n = odd integer, see MN37p.501(15).
(657352) D) IR " (be) = 3l (5)"

k=1 i=1
0< il|xl| < iRe(ai) >1-n/2;n
’ i n), see (57.35.1).
I(2) = —%]0(2) + %e*Z 1F1(1/2;a;22)

=1,2,3,....

For a; =a (izl,..
(58.6.2.1)

()P (2) = =1 o(2) + Se " 1 Fi(a — 1/2;0;22)

(58.6.2.2) i
(59.2.1.1) glk—a—%—lHa(kx) = (1" ()" [y
3 (4 /) ng] MH122p.56(22)

%k;) (2K)T(n—k+3/2)T(a+n—k+3/2)

a>-3/2:0<z<2m;n=0,1,2,...

(59.2.2.1) i(—l)kk_“_zn_lHa(k:x):

. n(x a+2n+1 22]671_1 T
= (-1 (5) kz_:o(2k)!F(n—k+3/2)F(a+n—k+3/2) (?) Bag

MH122p.54(18)

a>-3/2,0<zx<mn=0,1,2,...
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(59.2.5.1) SRS H, (kx) = b 22, (ba) — cot(mb)H,(br)]+
k=1

17202 (2)% v k (bz)2s z (4 /x)** B
+§b e (5) Z(_l) (7) s'F(a+s+1 + QkZO 2k)IT (s — k+3/2)1“(a2fs—k+3/2)

s=0
MH122p.55
a>-3/2;0<xz<2m;n=-10,,1,2,...
(59.2.5.2) S (—1)FES T H, (k) = Th 22 esce(nb)H, (br)+
k=1
. s—2n—2 (z\at2s+l : 2k—1_ s (2m)\2k
+§0b2 e (5) kz_: (2k)!r(s—kf3/2)r(zlz+s—k+3/2)<_1) (2?) Bag

MH122p.55(19)
a>-3/2;,0<z<mn=-1012 ...

(o] _, k _
(59.2.10) kio%HH(%) =T(b)2 "Hayy)(22)

= @k (_1\k [0 forn=-1,-2,-3,..,
(59211) kg{)k'(a‘i"nﬁ‘l)k( ].) H_n_k(QI) = { S fOr N — 07 1’ 2’

n—1
_ I(atn+1) n,.—a 1-n (=D* 2k
where 5 = == [<_1) v Hopn(27) + 2 ];)I‘(kfn+3/2)l‘(a+k+3/2)x ]

For n = 0, omit the sum in the definition of S.

(59.2.12) gﬁ(—m)kﬂa,k@@:

n—1
1 n a n (—1)k k
(@)n {:U H, 1 (22) + H(_l) ];)I‘(a+k+3/2)1"(kfn+3/2)x2 }

(59.2.13) Z T (=) H, (22) =

n—1
J— n —-n a—zn (_l)k
=(=1D)"(1 —a), {x H, .(27) -z 2 +1]€2:_01"(k+3/2)r‘(a—n+k+3/2)x2k:|
(59.2.14) Sty okEy L (20) = (—1)"Hapon(22)+
k=0

+r(a+2i+3/2)(_1)71”71/%%2”“]{;(_1/2) K(—a —2n —1/2)p(=1)k 22"

(60111) kz_:lm(—Z)_kDaJer(l') =
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- w(a/21+1)n (—=1)""Dasons1(z) — %Daﬂ(x)

(60.1.6.1) > irmr=ay (—2) " Dak(z) = 2792711 (—a/2) Dy () IS26p.158
k=

(60.1.6.2) 3 pariray (—2) " Dapri (@) = 27%/271/21(1/2 — a/2) D,(x)
k=0

1S26p.158
(61.1.6) > CMeabD(k+1,y) = (—2)"e V* T(n+1,y — 1/2)
k=0
(61.1.7) ];)k!((zzzr’“b) ek T'(m, kx +y) = meﬁb/q’(m, y—ab/a)
m=12,...n+1
(61.2.3.1) > (_]Z)’“x*ky(m +k,x)=am (?;;:T)L!)T! 1Fiim; m+n+1; —x)
k=0
(62.1.0) > B,(a+k,b)=DB,(a+1,b—1)—Bla+n+1,b—1)
k=1
(62.1.0.1) S Bu(a,b+k)=By(a—1,b+1)— Byla—1, b+n+1)
k=1
(62.1.0.2) S (—1)*By(a+k, b—k) = By(a, b+c)
k=0
(62.1.0.3) S (1) By(a—k, b+ k) = By(a+c, b)
k=0
(62.1.1.1) S EMerkB (0 — kb k) =
k=0
_ (_1yn ani(a=n) . .
(—1)"z i) oFi(1—=b,a—n;a+1;x)
(62.1.1.2) Z%x*ka(a +k,b) = xa% oF11 —b,a;a—c+ 1;x)
k=0
(62.1.1.3) S Ck(z —1)*B,(a, b+ k) =
k=0
= rorls ettt (@ — 1) 3R (1= ba;a+n+ 1)
(62.1.2.1) g_j()(‘;)ka(a, b—k)=(—=1)"By(a+n,b—n)
(62.1.3.1) kz 9B (a, b+ k) = By(a— ¢, b)
=0
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g

k! T'(a—c+1)

e
I
=

(621.33) 35k Bala+kb) =
k=1
it [ Bla o, b 1) = Bua, b 1)

:%g[&%?ql_xngm+1quw—BAa+Lbﬂ

(62.1.6) g; 2p”3@+kb—a—n+n—x?%wgfﬁ%

(62.1.7) S EEEB (a+k b—a—n+1) =
k=0

=L Fi(a—ba+na+1;z)

(62.1.8) YR (a—bt+k—1,b—a—n+1)=
k=0

abl

=% Fi(a—b—1,a+n;a;1)

n—nb
(62.1.9) Z£#%&&m+n+k—Lb—a—n+m:

a+n 1

:mgFl( b,a—{—n—l,a,x)

(62.1.10) gjﬁ—ﬁﬁﬁgﬁgll%ﬁza(3/2-a-—7l—-k 1/2) =
=0

2n—1)T'(a nol—2n —a—2n,(2—a—2n
- (a+r(171)rza+(2271)<_1) 2172y 3/2a2 Cén—l )[(1 — )]

0<z<l:a<3/2—2mn=123,..

O p=k B (a+ k, b) = 2P0 pa  p(1 —ba;1+a— c;x)

(62.1.11) Z( C)’“ 7 "B,(a+k, b) = Mw“ oF1(a,1 —bja+c+ 1;x)

= I'(a+c+1)

Re(a) > 0, Re(c) > -1, 0 <z < L.
(62.1.12) SN —a)*B,(a, b+ k) =

k=0

= a(afl)na:‘”"(x — 1) 9Fi(a,1 —bja+n+1;x)

Re(a) > 0;0 <z < 1.
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(62.1.13) S EegkB (0 —k, b) = a9 yFy(a —n,1 — bja + 1;x)

= k! a(l—a)n
(62.1.14) S EME(1 - 2)"*2B,(a, k/2+1/2) =
k=0

= (=1)"2%nI0(a)z®/2+/2 P07 ((1 — 2)1/2]

n—1
(65.1.6) kgo%(x —1)"*2a — ¢ — 4k — z(a — b — 2k)] x

X oF1(a — 2k, b;c; ) =

— a1 —2) pFila+1,bi6a) + Lo (e — 1) pFi(a+1 - 20, bic; )|

(65.1.7)

,Z oF1(a—k,bycx) = 55"% 2 F1(a,b+n;c+n;x)

3 ||M:

(65.1.8) Z k,l a) Fi(a—k,byc;x) =

(I(Q—)d 3Fy(b,a—d,a —n;c,a+d—n;x)

n—1
(65.2.9) Z(C‘Z)ﬂ(lx) [2¢ + 2k — 14 (2a + 2b — 4c — 4k + 1)z] x

= 20)2k
X 9F1(2a,2b;2¢ + 2k; x) = (2¢ — 1)(1 — x)[oF1(2a, 2b; 2¢ — 1; 2)—
_(e=@alebln (l‘i—mm)n 2 F1(2a,2b; 2¢ + 2n — 1; 7)]

(2¢—1)2n
(65.2.10) > % oFi(a,bc+ k;x) =
k=0

—abx%ﬁ) sfy(a+ 1,6+ 1,1 —-d;2,c—d+ 1;x)

Re(d) <1,d#0

(65.2.11) > PO (0, b0+ ks w) =

:FE?—FCJ()CF( ;3F2(0,b6 d—e;c—dc—e;r) Re(d+e—c)<1

d)(1—c I'(l1—a)'(c—a—d
(65.4.5) ;0 @00k, 7 (0 — k, by — k; ) = LAzeTlecad)

x oF1(a+d,b;c;x)
Re(a+d—c) <1
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(65.4.6) kz_o %@Qk JFi(a+kbic+ kiz) = % 2Fi(a,byc — d; z)

(65.5.7) > Uk o Fila+ ko4 k —1/2;20 + 2k — 1 4(x'/? — x)] =
k=0

pT PRI S Fila,a— 4 e — by (272 = 1)

(66.1.4) > G Fy(a—k;byx) = Sio2t o Fa(a+ca—nibatc—n;)
k=0

I(1—a) (1—a)n

(66.2.4.1) k!bl’)“k ok Fy(ase+kyx) = (Fi(a+be;x)
-0

(66.2.10) ;% VFi(a;b — ks x)
=0

T'(c)T'(b4c—d—1
:W2F2<a,b—|—c—d—1;b,b+c_1;x)

s (9) 1k _kvala“'aap; —
(67.1.21.1) kz::()k!t prifan [ L—c—Fkby,..., by x} B
—(1-1),F, { U, xt} SVp.209(10)
1545 Ygy

= (b1 (bs)k(e1) k- (er)k () ktkd k
(67.2.5) kgo kl(c1)k---(cq)n(f+1)ka ()

—kj,l“}‘f(d—'— 1),&1,.--,ap;
X pealie { fAkd+1 fd+1)er,.e: Y]

o P f+k—|—kd,el+k,...,er+k,b1—|—k,...,bs+k;x
rstlte 1+ ko cg + K
al,...ap,bl,...,bs;
= prsly T wy AP46p.73(2.1)
C1y ..y Cgs5

Either p+s < qorelse p+s=¢g+1and |zy| < 1. Also, either r+s < g—1
or else r +s = q and |z| < 1.

(68.1.17.1) > (—1)F " cos(kx) cosh(kz) csc h(kz) =
k=1
1122

= 4o [72a” cos(ax) csc(ma) cosh(ax) csch(mwa) — 1]

[e.°]

(68.1.18.1) - (—1)* 2l sin(2k + 1)a] sinh[(2k + 1)a] sech[(2k + 1)a] =

2k+1)*
k=0 )

= gz sin(ax) sec(ma/2) sinh(ax) sech(ra/2)
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(69.1.1.1) > sin(kx + y)Px(cost) =
k=0

( (1) " cos(y — x/2)[2(cost — cos )] /2
for (dm —2)r <z +t <4dmm and (4n —2)7r <z —t < 4dnrw

)
)
(—1)™ " sin(y — x/2)[2(cos x — cost)] /2
= for (dm —2)r <z +t <4dmmw and dnw < x —t < (4n + 2)7
or fordmn <z 4+t < (dm+2)7r and (4n —2)r <z —t < 4dnm
(—=1)™ " cos(y — x/2)[2(cost — cos x)] /2
\ for dmm < x+t < (dm+2)r and dnm <z —t < (4n + 2)
in=0,41,42, .

m=0,+1,+2 ..
For y = 0, see OA(3.58)*. For x = 2y, see OA(3.54)*

(69.1.1.2) > cos(kx + y)Py(cost) =
k=0
( (—=1)™ "sin(y — 2/2)[2(cost — cos x)] /2
for (dm —2)r <z +t <4dmm and (4n —2)7r <z —t < dnmw
(—=1)™ " cos(y — x/2)[2(cos x — cost)] /2
= for (4m —2)t <z 4+t <4dmrm and dnw <z —t < (4n + 2)
or fordmm <z +t < (4n+2)rand (4n —2)r <z —t < 4dnnw
(—=1)™ " tsin(y — x/2)[2(cos t — cos z)] /2
for dmm <z +t < (dm+2)m and 4dnm <z —t < (dn+2)

\
m=0,+1,42 ..n=0,+1,42, ...
For y = 0, see OA(3.59)*. For z = 2y, see OA(3.55).

(69.1.5) 3 sin(kz + y)C\”(cost) =
k=0
[ sin[(2m + 2n — 1)7a — ax + y][2(cost — cosx)]™®
for (dm —2)r <z +t <4mmand (4n —2)n <z —t < 4dnmw

sin[2(m + n)wa — ax + y|[2(cos x — cost)]
for (dm —2)r <z +t <4dmm and dnt <z —t < (4n + 2)

or for dmm <z +t < (4m+2)r and (4n —2)7 <z —t < 4dnnw
sin[(2m + 2n + 1)ma — ax + y|[2(cost — cos )] ~*
\ for dmm < x4+t < (4dm+2)7m and dnw <z —t < (4n + 2)
in=0,+1,4+2 ;Re(a) < 1

m=0 41,42, ..
For y = 0, see OA(3.83)*. For y = azx, see SQ14p.313(10.34).

(69.1.6) 3 cos(kx +y)C\ (cost) =
k=0
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(

cos[(2m + 2n — 1)ma — ax + y][2(cost — cos z)] ¢
for (dm —2)r <z +t <4dmm and (4n —2)7 <z —t < 4dnm,
cos[2(m + n)ra — ax + y|[2(cos x — cost)|
= for (4m —2)r <z +t<4dmmand dnt <z —t < (dn+2)7
or for dmm <z +t < (4m+ 2)r and (4n — 2)7 <z —t < 4nm,
cos[(2m + 2n + 1)ma — ax + y|[2(cost — cos x)] ¢
for dmm < x4+t < (dm+ 2)7m and 4dnm <z —t < (4n + 2)7.

m=0.+£1,42,..;n=0,£1,£2,...;Re(a) < 1
For y = 0, see OA(3.84)*. For y = ax, see SQ14p.313(10.33).

(74.1.18) kzlkia cos(ky)J(kx) = _2(1“:]0({12421)—1-
0if |z <y,
+ 21/2(2/9)e 2\ a—1/2 .
Al (1=58)" T it el = 1y

—21 < y+x <27 Re(a) > 1/2. For a = 0 and |y| < x = 7, see (74.1.3).
See OA(3.42).
71)m27a ll.ay2m
(2m)T(a+1)

(T4.118.1) > k2= cos(ky)Ja(kz) —
k=1

2k 2n
2rm (1 2m)a T (=2m) 2m (2k 2m)2
|: Z k! a+1 (@) Z (2K)! ok (7) B2k Z “nllat+1)n (%) :|

Ogyix§27r;m:0,1,2,....

X

0 if ] <y,

= 2n—a f_M
(74.1.182) S k*“cos(ky)Ju(kz) = 5n70+{ S if |z > |y|

20(a+1)

n (22)4~27(2n)!IT(a—2n 2\ 6—2n—1/2 a—2n
where § = (—1)" g (1 - g—2> Ci ™ (%)

Re(a) >2n—1/2; 2r <ytx <2m;n=0,1,2, ...
For a = 2n+ 1, see (74.1.17). See OA(4.75)*.

(74.1.19.1) i(—l)kk’Q”*aCOS(ky)Ja(kI):

(—1)n=1 (a/2)o+2n Z Colelanle (42 g, (1)

2nIT(a+n+1) T 2m
—T<zxty<m; Re(a) >1/2—-2n;n=0,1,2,....
For n =1 and y = x,see (74.1.20).
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o0

(74.1.19.2) S (=1)Fk2= cos(ky)J,(kz) = — 225,

= 2T (a+1)
—rt<zty<mRe(a)>2n+1/2;n=0,1,2,....
(74.1.20.1)  S_ k2" 'sin(ky)J,(kz) =
=1

_ (D" w(@/2)* 2 O (—n)p(—a—n)y (42K
= T All(atntl) kz_:o PEsime ()™ Bayr (£) +

0 if0<ytz<2rand|z| <|yl,
+4 5 if —2r<ydaz<0and |z] < |y,
Sy if =21 <x+y <27 and |y| < |z|

where Sl - (_1)71*1 (%)a+2" F(a+2n+1 02(71& 2 (z)

n—1,.a+2n (7 1/2 nta/241/4 (—a—2n—1/2)
and Sy = (—1)" "tz (%) (1 — —) P, 1 (%)
Re(a) > —2n —1/2; n =0,1,2,.... For 0 < z = y < m and n = 0, see
(74.1.21).

X o l—a 0 if |z| < |y
74.1.20.2 k2 —1=sin(ky)J,(kx :{ . !
( ) kz::l (ky)Ja(kx) S if |z| > |y
where S = % (i)a_% oFi(n+1/2,n—a+1/2;3/2;y?/2?)
—2r<xty<2m Re(a) >2n—-1/2;n=1,2,3,....
For n =1, and x = 7, see OA(3.34)*

. The hypergeometric function in the
definition of S is given by (10.34.1).

(o)

(74.1.20.3)  S_k*'=asin(kx)J,(kz) =0
k=1

—rm<x<m Re(a)>2n—-1/2;n=1,2,3,....

(74.1.21) ik—a—l sin(ky)Jo(kz) =

k=1
2?(22421)@_ y)if 0 <y+z<2rand |z| <y,
_ 2(1“06({12421)(77‘1”9) if —27 <yda<0and |z <yl

T 1/2 T
2(r({z2421)(7r_y)+ aﬁ/Q)B\ = y(a—|—1/2 a+1/2)

if—27r<xiy§0and lyl < |z
Re(a) > —1/2.
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(74.1.21.1) fj(—1)%*2”*1*“sin(k'y)Ja(kx)=

( 1)"— 1 a:/2)“+2" (—=n)g(—a—n) 4\ 2k 47
nIT(a+n+1) Z (2k+1)' (?) Bak1 (sz)
—nT<xty<m, Re(a) >—-2n—-1/2;n=0,1,2,....
For n =0, and y = x, see (74.1.22).

o0

(74.1.21.2) S (=1)*E*+1-esin(kx)J, (kx) =

k=1
—r<xty<m Re(a)>2n—-1/2;n=0,1,2,....

(74.1.24.1) Zk = sin(ky) J, (k) = e 22 ese(me) sinfe(r —y)] Ja (cz)+

n

—2n—2 (z\% rchTT 7 /x)%k
+2me? 2(5) 7;0(_1) (7) ];:0(216+1!(r(fk)/!I‘)(a+rfk+l)B%+1 (%)

(74.1.24.2) kkz 12 sin(ky)J,(kx) = Zc 22 cse(me) sinfe(m — y)]Ju(cx)
k=1
0<ytz<2m Re(a) >2n—5/2;n=1,23, ...

Forn =1, and a = 0, see (74.1.25). For n =1 and y = z, see (74.1.29)
(74.1.25.1) é%cos(ky)Ja<kx):

= —gc*a*%—*l csc(me) cosle(m — |y|)]Jo(cx)+

ottt X et 3 G (4)™ g ()

=21 <y+x<2m|z] <|y|; Re(a) > —2n—-3/2; n=0,1,2,....

For n =0 and a = 0, see (74.1.24). For n =0 and y = z, see (74.1.26).

(74.1.25.2) S50 cos(ky)Ja(ka) =
k=1

= —Zc " Lese(me) cosle(m — |y|)]Jo(cx)
=21 <y+ax<2m|z] <|y|; Re(a) >2n—3/2; n=1,2,3,....

For n =1 and y = x, see (74.1.28).

(74.1.26.1) i( 1A cos(ky) Ja (k) =

_ _gc*a””*l csc(me) cos(cy)J, (cx)
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—rT<ytxz<mRela)>—-2n—-3/2;n=1,2,3,....

(74.1.26.2) ?(—1)k%cos(ky)Ja(kx)=
=1

T —a—2n—1

= —Zc 7 ese(me) cos(cy) Jo(cx)+

_on— T )" cxrr—'r —a—r 7\ 2k T
+c? 221“{12+1)Zr' a+1)r( )2 ]g% (47)2 By, (57)

—rm<ytx<mn=0,1,2,..; Re(a) > —2n —3/2

(74.1.27) ki( 12 cos(ky).Ja (k) =

—Ze 2 ese(me) cos(cy) Ja(cx)+

@/2)° —on—2x~ (<L) 2r O~ (—r)g(—a—r)p (dn
+ortean ¢ 27;0r!(a+1)r (%) kz_o oo (?) Bay (%57)
—r<y+tx<m Re(a) >—-2n—-3/2;n=0,1,2,....

Forn=0and 0 <z =1y < /2, see OCp.13.

(74.1.29.1) S (—1)FE5" " sin(ky) Ju(kz) =

k=1
= —Zc " 2 cse(me) sin(cy) Jo (cx)+
—2n— xan TCLBQTT 1 4\ 2k +7
+me? 2(5) ;)<_1) (?) kzo(%Jrl)!(rfk)!F(aJrrkarl) (?) Dokt (y2_7r)

—r<yxx<m Rela)>—-2n-5/2;n=0,1,2,...
(74.1.29.2) 3 (~D)FE" " sin(ky) Ju(kx) = — T2 =22 csc(me) sin(cy) Ju (cx)
k=1
—r<y+tx<m Rela)>2n-5/2;n=1,2,3, ..
For n =1 and y = z, see (74.1.30).

2n—1

(74.6.12.1) é cos(bt) Jin(2)]? = 3[o() + g 32 Jo {2sin £5228)

(74.6.13.1) > cos(2kt) Jpa(®) Jo—alz) = 3 Ja(z)J_o(z)+
k=0
+2 sin(ra)Esq (22 sint) 4 3 cos(ma) o, (2z sin t)
For a = 0, see OA(4.29). For a = 1,2,3, ..., see OA(4.55). For a = 1/4,
see OA(4.25).
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o0

(74.6.13.2) > (—1)* cos(2kt) Jyya(x) Jo—a(z) = L Ju(x)J_o(z)+

k=0

+1 sin(ma)Eg, (22 cost) + 3 cos(ma)J 2, (22 cost) OA(4.59)

For a = 1/4, see OA(4.26). For a =0,1,2, ..., see OA(4.56).

(74.6.13.3) > sin[2k + 1)t] Jupas1(2) Jo—a(z) = £ sin(ma)Egqi1 (2z sint)+

+3 cos(ma)J o1 (27 sin t)
For a = 0, see OA(4.33). For a = —1/4 or a = —3/4, see OA(4.28).
For a = —1/2, see OA(4.36). For a =0,1,2, ..., see OA(4.58).

o)

(74.6.13.4) ];0(—1)’“ cos[2k + 1)t]Jkrar1(x) Jp—o() =
= 1sin(ma)Egqi1 (22 cost) + 1 cos(ma)Iaqr1 (22 cost) OA(4.60)

For a = —1/4 or a = —3/4, see OA(4.27). For a = —1/2, see OA(4.35).
For a = —1, see OA(4.34). For a =0, 1,2, ..., see OA(4.57)*.

2

(6.13) 3 AP Huly) =exp [(1+ 2) §] 1 [(1 - %) 4]
(reference lost)

(6.14) % Gl O () Hily) = exp(v?) 1AA(1/2: a4 1/2 7(1/a* ~ 1)

(reference lost)
(79.2.10.1) 3G (32 + 22) =208 [w(k2 + 22) V2 T,y (K2 + 22)1/?) =
k=1

= —w + 27/ ese(mb) ON [ (02 + b%) 2] Ty [y(22 + %) /2] +
2nl ST 2 7a<]a+n(xy)

©083) 1 [~ (55)") = TGS

k=0

where a = exp(27i/n).
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