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Notations

Traditional name

Kelvin function of the second kind

Traditional notation

ker(2)

Mathematica StandardForm notation

Kel vi nKer [z]

Primary definition

03.16.02.0001.01
ker(z) = kerg(2)

Specific values

Values at fixed points

03.16.03.0001.01
ker(0) = ¢,

Values at infinities

03.16.03.0002.01
lim ker(x) =0
X—00

03.16.03.0003.01

lim ker(x) = &
X——00

General characteristics

Domain and analyticity

ker(z) isan analytical function of z, which is defined over the whole complex z-plane.

03.16.04.0001.01
z—ker(2:: C—C
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Symmetries and periodicities

Mirror symmetry

03.16.04.0002.01
ker(2) =ker(2) /; z¢ (o0, 0)

Periodicity

No periodicity

Poles and essential singularities

The function ker(z) has an essential singularity at z== c0. At the same time, the point z== s isabranch point.

03.16.04.0003.01
Sing (kex(2)) == {0, co}}

Branch points
Thefunction ker(z) has two branch points: z== 0, z== 0. At the same time, the point z== c isan essential singularity.

03.16.04.0004.01
BP(ker(2)) = {0, &}

03.16.04.0005.01
R(ker(2), 0) = log

03.16.04.0006.01

R, (ker(2), &) == log

Branch cuts
The function ker(z) is a single-valued function on the z-plane cut along the interval (—co, 0) where it is continuous from
above.

03.16.04.0007.01
BCo(ker(2)) = {{(~c0, 0), —i}}
03.16.04.0008.01
lim ker(x+ie) =ker(X) /; xeRAX<0
e—>+0
03.16.04.0009.01
lim ker(x—ie) = ker(X) + 2irber(x) /; xceRAXx<0

e—>+0

Series representations

Generalized power series

Expansions at generic point z== 7,
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03.16.06.0001.01
ber(zp) -

ag(z- zo) J {arg(zO) +

T

ker(z) o ker(zg) — Ziﬂ{
T

2in| 2| | 2 (e )+ b0 kel (20) - kers

(z-7) -
V2
1 |a9z-2)||ag@z)+7| . . . ; 2
—[—ZM{ > H J(ba(ZO)—belz(zO)Hkel(ZO)—kelz(zO) (Z-2)°+...[, (2~ 2Z)
/8 /4
03.16.06.0002.01
=, ke (@) (2- )
ket@ = ) —————— /;lag(z)l <7
k!
k=0
03.16.06.0003.01
k 1-k 3-k
13,1 %1 o
ker@ = Zk' s B 041 L 5| @2 )i lag@)l <x
TrTe a2
03.16.06.0004.01
(L
’ 11+ 277 |2 1e g, | XD AGR) )
0= JZO[ZI)[ [eu, () -2 (1) n{ - H ek4j(20))+

ag(z-2) J {arg(zo) +r

2n

ber_4; (Zo))) -

2n

1+ (ker4,~_k(zo) —2i(=1)X n{

kl

) (1 i (| FIE- D) || A2 7
Z(ZJ+1)[ I)(e"”“(z")_ ”(_)”{ 21 H 27

=0

bei_4 j+k2(20)] +

agz-2) || argz) + 71
(1+rzk)(ker4j_k+z(20>—2n'(—1)kn{ . H - Jber_4j+k_z(20)]] @-2)

03.16.06.0005.01

ag(z—-zo) || ag(zo) + 7
J { > J ber(ZO)] (1+0O(z- 29))
T

ker(2) o« (ker(zo) -2ir {
Vs

Expansions on branch cuts

03.16.06.0006.01

agz—%) (<27 | 2522 | (bei 100 + bery(00) + ey () + kery ()
ker(z) o« ker(x) - 2in { J ber(x) —
2n V2

1 arg(z—
—(2&77{ «
4 2

X-2+

) (bei(x) — bei, (X)) — kei(x) + keiz(x)) X=2%+.../;(z>X)AXeRAXx<0

/4
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03.16.06.0007.01

3k k
(- 1+u)k2 (2] arg(z—X)
ker(2) = 22 Z(z;)( (ke|4j k(0 — 2&(—1)%{ -

k=0 j=

beik—4j(x)) +

ar -
(1+ik)(ker4j_k(x)—Zi(—l)kﬂ{ g(22 X)Jberk_4,-(x)))_

/4

bei_4 j+k—2(x)) +

k - arg(z—x)
Z (21 + 1)( (1_’ik)(ke'4j—k+2(x) —Zi(—l)kn{ 5

=0 /4

agz-x)

2n

(1+i) [ker4 j—ks2(X) — 2 (—1)‘%{ J ber_, J-+k,2(x))) (z-%*/;xeRAXx<0

03.16.06.0008.01

Clag@z-x
ker(z) o« (ker(x) —Znﬂ{ Jber(x)) 1+0(z-x)/;xeRAx<0

T

Expansionsat z==0

For the function itself

03.16.06.0009.01

z pad 2y-3 12y -25 Z z pad
ker(z)oc—log(g)[l——+ +...]+(—y+ 7 Z- 7 28+...)+ﬂ—(1——+

64 147456 128 1769472 16 576 3686400
(z-0)
03.16.06.0010.01
o (—DKy2k+1) zvdk R &, (DK Z\4k Z\ & (DK zy\4K
S S a) 25
o (2K 2 2713 (2K 12 \2

16 i (@k+1Nn* 12
03.16.06.0011.01
17 33 7 z 11 © (-Dkyk+1) ,z
ker@) = — oFs|; 1 —, =~ — —Iog(—)oFa;—,— P — +Z ( )
16 22 256 2 22 256) = (2KH? 2

03.16.06.0012.01

© (-Dky(2k+1) ,z i 1 z
k= 3 ) (T T ) ol 3T ()

03.16.06.0013.01
ker(2) o« —log (2 (1+ O(Z')) + (10g(2) — y) (1 + O(Z))

Asymptotic series expansions

Expansionsinside Stokes sectors

Expansions containing z - oo

In exponential form ||| In exponential form
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03.16.06.0014.01

ber,(2) o« —

z 1 . 3inv iz S5in inv iz z in inv iz 1 . inv iz
| g6 sttt =i “gUmt 5t
— e Vo |e Vo _e Vo [—eV2 |e Vo ye Vo |y
2V2n Nz

2 z 1. inv iz Six inv iz z in Binv iz 1. inv iz
1-4y — —g(5m)—T— St -— R —E(m)+7+
V7 |e Vve® 7 Ve e 2 |e® 2 Vr—e |+

8z

2z _e® %Nz |z

2

1287

E.(16V4_40V2+9) oz 7%(55_71%3;‘7”/7 iz ?Jrianr iz z in_imv_ iz 7£(E_ﬂ)+in7v+iiz
e ‘/7 (4

V7 T et P2

i (6478 - 560 v* + 103612 — 225) ( = ( - Gin-Tr--E EIL
e +
30727

in Binv iz 1. inv iz
+

03.16.06.0015.01

n 1 1
1 bJ (5 _V)zk(v+ 5)2k i\
ber,(2) o« — Z [—]
2vV2x Vz | 2k! 47
z 3inv 5mi iz inv 5mi iz z inv mi iz 1 . i iz
= 2 s 2t - 2 %" R
[e H[(—l)k@ V2 _e \/?]—@‘/? [(—l)ke V2 4 \/?])+
E - E . z inv mi iz inv mi iz
i{ZZ:J(z V)zm(” 2)2k+1 (L)k 7 (_1),(:2 e
27155 2k+1)! 47

z inv mi iz Snri iz
e [(—l)ke S Viget J?]]+... /;—g<arg(z)sn/\(|z|eoo)/\new

@8 2 ‘E—@s 2 \/;
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03.16.06.0016.01

z 3inv 5ri iz
1 -— - 1 v3 vv 1v 31 i
SNSRI S O P A ot O
227 Vz 4 24 22 42 42 R
v, B, 02 1 v3 vv 1v 31 i
e’ 54F1(———,———,—+—,—+—;—;—)—
4 2 4 22 42 42 R
z 1 mi iz inv mi iz
2 —ZGnv+Z- 1 v3 vv 1v 31 -5t
R N R I 1 T a
4 24 22 42 42 2
1 v3 vv 1v 31 i 1-4y2
Fl--= = =+ = =+ = = ——||+
4 24 22 42 42 2R 8z
= -2(5”")—%- = 3 v5 vv 3v 53 i MTV+%+ iz 3 v5 vv 3
evV? |e ‘/?4F1———,———,—+—,—+—;—;—+e ‘/?4Fl———,———,—+—,
4 24 22 42 42 2 4 2 4 2 2 4
z 3inv mi iz
53 i -— 5 3 v5 vv 3v 53 i
—+—,—,——)+eﬁe 854&(———,———— T et b
2 2 4 24 22 42 42 2R

inv mi iz

3 v5 vv 3v 531 b
e’ ’ 54&(———,———,—+—,—+—;—;—) fi-=<ag@d=x \ (12 - o)
4 24 22 42 42 2 2

03.16.06.0017.01

inv mi iz inv wi iz

1 = 2 8 1 T2 T8 1
ber(Z)oc—i[—e\/? [@ V2 (1+O(—))+e a [1+O[—]] +
2vV2rn vz Z 2
oz 3[;»/_%_ iz 1 i;;_v+%+ iz 1
e V2 e a (1+O(—])—@ V2 [1+O[—)] +
7 72

1-42 ( = 2 1) -5 1
! ez le® ° ‘/?[1+O[—]]+e e ‘5(1+O(—]) +
ra ra

8z

.z 3:21rv+%i_ iz 1 MTV_%i+ iz 1
e V7 e ﬁ(uo(—])—e ﬁ[1+o[_]]
v zZ

In trigonometric form ||| In trigonometric form

Vs
]]/; —5<arg<z)sn/\(|z|aoo)

03.16.06.0018.01
Vae Vs ( (1
ker,(2) « yre'e (cos(g (4V2 z+r(dv+ l))) -

Va2z

1-4y2 1 16v4 - 40v2+9
sin(—(n(l—4v)—4x/7 z))+ B ——
8 128 72

—64v% + 560 v* — 10362 + 225
307278

1 1
sin(g(—m/? z-n(4v+ 1)))+ cos(5 (4\/7z—n(1—4v)))+ ...]/; (12 - o)
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03.16.06.0019.01

- in (1 1
Vr e Ve lEJ (E_V)zk(y+§)2k 1\ rk 1
[ ] co —+—(4\/72+7r(4v+1)))—
2k)! 2 8

47

ker,(2) «
V2z k=0

47

1 B_lj(%_v)zku(v*-%)zku( 1 ]ksir{nk

1
— —+-(n(1-4v)-4\/7z)]+... /(2 > o) AneN
2z & 2k+1)! 2 8

03.16.06.0020.01
ker,(2) «

z

Vre 2 {14\/? 41)F11213215217212 1123
———|co g( Z+m(4v+ )) 8 3(5( - V),g( - V),g( - V)yg( - V),g( v+ )-g( v+3),

Vaz

1 1
—2v+5), - Qv+
8 8

16) 1-4 (1 1
- _.__)_ v sin(g(n(1-4v)-4x/72)]8F3(§(3-2v),

11 3
4'2'4 A 8z
1

1 1 1 1 1 1
—(5-2v), = (T-2v), =(9-2v), =(2v+3), —(2v+5), —(2v+7), —=(2v+9); -, —, — ——
8 8 8 8 8 8 8 244 2

16v4-40v2+9 (1 1 1 1
—sin(-(4ﬁz+n(4v+1)))8|:3 —(5-2v), = (7T-2v), —(9-2v),
1287 8 8 8 8
1 1 1 1 1 353 16
—(11-2v), - (2v+5), - Qv+T7), - 2v+9), —-2v+1l); —, —, —; —— |+
8 8 8 8 8 442 A
—641° + 560 v* — 1036 v2 + 225

30722

1 1 1 1
cos(—(n(1—4v)—4\/72))8F3(—(7—2v), Z(9-2v), —(11-2v),
8 8 8 8

3

1 1 1 1 1 5 7 16
—(13-2v), - 2v+7),-(2v+9), - 2v+11), — (2v+13); —, —, —; ——]]/; (12 » o0)
8 8 8 8 8 4 2 4 A

03.16.06.0021.01

z

ker,(2) o« @ (cos(% (4V2 z+rn@dv+ 1))] (1+ o(%]) -

Vaz

1-42 (1 1)) 16/4-4012+9 (1 1
! Sin(—(n(1—4v)—4\/?2)][1+0[—]]—Viwsin(—(4\/?z+n(4v+ 1)))[1+o[—]]+
8z 8 s 1287 8 z

—6418 + 560 v* — 10362 + 225 1 1
COS{— (7r(1—4v) —4v2 Z)) [1+O[—]] /; (12 - o0)
30722 8 bl

Expansions containing z - —oo

In exponential form ||| In exponential form
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03.16.06.0022.01
1

z in iz imv

B in, iz 3Binv z 3ix_ iz Bixv 3ir iz  Sinv
ber(Z)oc—[@ ‘/?[es Vo % 4. V2 2]+e‘/;[—arz8 Vo 2 4?2 2]—
2V2n V -z
1—4V2 .z 3%+ iz u;v iz +3527rv _z ; iz 3i27rv % iz 5i2m'
e Vi le® VE Tae® WT 7 |heli|e’ Vr P _et Wz 7|4
8z
E. 16V4—4OV2+9 oz ilJr iz ﬂ 73(“{)7 iz +3i7rv oz 3;:7 iz Binv Bin iz 5:77rv
( )[e‘/?[es\/?z_es Jz 2 +e‘/? _es\/; Z_ES‘E
128 72
i (64 —560v* + 103612 — 225) ( -—= ( T 2,0 il
( ) e Jz €8 ‘/? 2 e \/? 2 +
30727
z 1 iz 3inv in iz Sinv
8 2 ) 2 nt
e‘/?[e Ve +e V2 ]]+...J/;E<arg(z)sn/\(|z|—>oo)
03.16.06.0023.01
ni (1

n L
42

21

2V2n V-2 |k=0

1

2. \2

- V)zk(v+ %)Zk(

2Kk)!

)k

ber,(2) «

z iz

= inv i 3iny 7i ‘iz z Sinv_ 3ni 3iny 3ni
[er[ez Be‘r+(1)ke2 Be‘r]+e‘/7[(l)kez a@\r_@z Be‘/?]]
n-1 1 1 i K
1 {TJ(g—V) (V+§) (_Zz) = Sinv i R
Z 2k+1 2k+1 \4 e‘/? _(_1)k€ > 8 @‘F e 2 7@8 ‘/?
2z P 2k+ 1!
-2 inv 3mi Binv 3ri
e V2 |e

2 Te‘/—-i—( De 2

_8@3‘/?

s
]] : /;§<arg(z)57r/\(|z|—>oo)/\neN
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03.16.06.0024.01

1 Sinv  3ni 1 v3 vv 1v 31 i
berv(z)oc—@\/— 8@«"/_4F1(——— ———,—+—.—+—;—;——]—
2V2nm V -z 4 24 22 42 42 2R

iz

diny 31i ——= 1 v3 vy 1v 31 i T
ez s e‘/?4F1[———,———,—+—,—+—;—;—] +e Vo |eVz o2 '
4 2'4 2°2 42 42 2

1 v3 vv 1v 31 -= s xt 1 v3 vy 1v 31 i
4P| === o ot o [re V2 e 2 8 - -, ————+—,—+—;—;——)—
4 24 22 42 42 2 4 2'4 22 42 42 R

1-v2( = 3f”_ﬂ 3 v5 vv 3y 53
ev? 2 8e‘/—4F —— = =+ =, =+ = —|-
8z 4 2°4 2°2 42 42 2

3 v5 vvyv 3v 53 n
(——————— St it Tt /—<arg(z)<7r/\(|z|—>oo)
4 24 22 42 42 22
03.16.06.0025.01
—1)3/843%
ber,(z2) « ————
2V2n V-2

z

‘/[? [1+O[E))+e—2[\4/je ‘/?+e‘/?
z

[+l

[, (Z— —o0)

[—@_E [(—1)3/4 eV vie

03.16.06.0026.01

1 Z 5£nv 3ri 1 Binv 3Bmi ——— 1
bervmi[ea[ PR o) o)
2V2nm V -z 2 2
LR 1 - ey mi 1
e‘r crez [1+O[—)]+e Vo o2 8[1+O[—))
7 72
12 = Binv i -—= 1 Siny i 1
e ) ol
8z Z2 22
zzrv+37u 1 ‘ 3mv_32 1
e \/— e\/—@z 8 [1+O[—]]+@ \/—@ 2 8 (1_‘_0( ))
z pa

In trigonometric form ||| In trigonometric form

T
]] [ <ag@sx/\(d- e
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10

03.16.06.0027.01

z

Vi (& 1 T ranft
ker,(2) « —H[Ze‘/? COS(ﬂ'V)COS(—(—4\/?Z+47TV+7Z')]+€ a isin(—(4\/72+7r(4v—3))]+
VZVz 8 8

1-4y2
8z

Z 1 -z 1
(2eﬁ cos(nv)cos(g(n(4v+3)—4\/72))—i<e ﬁgn(§(4x/?z+n(4v—1))))+

1

16v* - 402 +9( ——= 1 =
Viw[e Ve icos(g (—4\/?2—7r(4v—3)))+2@‘5 cos(nv)sjn(g(4\/72—4nv—n))]+

1287
-64v5 +560v* - 1036 v2 + 225

30727

z

_z 1 __z 1
[2@‘/? cos(ﬂv)sin[g (4\/72—77(4v+3)))—ie V2 cos(g (—4\/72—7T(4V—1)))]+...]/; (z—> —o0)

03.16.06.0028.01

v [BE ()
V2 V=7 |ico k!

ker,(2) «

= k 1 -= k 1
[2@‘E COS(%+g(-4\/?2+47‘l'v+ﬂ')]005(7rv)+€ Ve isin[%+§(4\/?2+7r(4v—3))]]+

1 {?J(%—v) (V+%) (é)k = rk 1
1 2k+1 2k+1 (2008(7”’)6‘/? CO{_Jr _(71—(4v+3)—4‘/?z)]_
27 L 2k+1)! 2 8

= k 1
ie J?s‘n(%+§(4x/?z+n(4v—1))]]+... /; @z —c0)AneN
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03.16.06.0029.01

ker,(2) «

V2 vV-z
= 11
[[Mﬁcos(s( 4x/_z+4m+n))cos(m)+efnsn[ (4V2 z+m(@v-3) ]8F3 (1-2v), —(3 2v),
1

1 1 1 1 1 1 1 3 16
—(5 2v), —(7 2v), —(2v+1) —(2v+3) —(2v+5) —(2v+7) 4_1 5 Z ——)+

1-4y2

(2cos(m)eﬁco “(r@v+3)- 4\/—z))—wfsm( (4V2 z+r(4v-1) )ng (3-2v),
3
4

1 1 1 1 1 1 1 1 5
—(5 2v), —(7 2v), —(9 2v), —(2v+3) —(2v+5) —(2v+7) (2V+9) E Z - )+

16v* - 40v2+9

2
__z 1 _Z 1

ie V2 COS(—(4\/72+7T(4v—3)))—2005(77v)e‘5 Sin(—(—4\/72+47rv+ﬂ))
12872 8 8
F ! 5-2 ! 7-2 ! 9-2 ! 11-2 ! 2v+5 ! 2v+7
83(5( - V)xg( - V)lg( - V)lg( - V)vg( v+ )15( v+ )1

1 1 3
—2v+9), -2v+11); -
8 8 4

16] —64v° + 560 v* — 10362 + 225
+

53
420 A 307273

-z 1 Z 1
[e a (—n’)cos(g(4x/?z+n(4v—1)))—2cos(m)eﬁ sin(g(n(4v+3)—4x/72))]
1 1 1 1 1
8F3(—(7—2v), ~(9-2v), —(11-2v), = (13-2v), = 2v+7),
8 8 8 8 8

1 1 1 53
—2v+9), —2v+1l), - (2v+13); —, —
8 8 8 4’2

03.16.06.0030.01

= 1
ker,(2) o L[[243‘/?005( (4\/_Z+471v+7r))cos(ﬂv)+e ‘/—zzsm( (4V2 z+n@dv- 3))]
V2 -z 8 8

[z
o2

I e
[ie Ve cos(g(4\/72+n(4v—3)))—2009(nv)e‘5 sin(g(—4\/72+4nv+n))]

1-4y2

(Zcos(nv)erco —(r@v+3)- 4\/—2))—w fsn(8(4\/—z+7r(4v 1)))

16v* - 40v2+9
128 2

1 -64v° + 560 v* — 1036 v2 + 225
[z

[ f( l)CO{ 4\/_Z+7r(4v—1)))
30723

[1+o[§]]+ ] Ji (2 —c0)

ZCOS(T(V)e‘FSH’]( (r4v+3) - 42 ))

Expansionsfor any zin exponential form

Using exponential function with branch cut-free arguments Ker
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03.16.06.0031.01
(L+i)z

e 2
ker(z) oc — V(ED¥z 4(@"‘/?22— (—1)3/4@‘/;2\/ —iZ )(Iog(— V-1 z)— Iog(z))—
8V2r V{12 (1% [[ [

ﬂ(\/?e"‘/;ziz+e‘/zz(l+z£)(\/7(—2+2i)z+\/—iizz))
\/7

+V-vV-1z

[,T
1 (-1)%4 1 ,
[1+o[;]] - (\/ (-1)¥4 2 (E((1+ﬁ)eﬁzn((4+4i)z—iﬁ\/ —iZ )—2ef‘52nz)+
zZ

4(\7?«9‘/;2\/?—&@"‘/?22)009(— V-1 z)—log(z))]+\/ -1z
(n(—smz 12z 4743(-1)% \/§)+4(e(1”)‘/?zz—\4/j\/;) (log((-1)%* z)—log(z)))]

1 9i
[1 + O[—J] +
bal 128 22

n[x/?ef‘/;szz+e‘/zZ(1+n’)[x/?(—2+2u’)z+\/?))
V2

i (3-3i
% ~3ietN2 27y 4z]+4(e<1“’>\/?22+ Vo1 viZ ](|o@1((—1)3/4 7)- Iog(z))]]
2

V(=1¥z [4(@5‘/?22(1)3/4 e‘/zzxj —-iZ )(Iog(— V-1 z) - Iog(z)) -

N

[,r

[1+o[l]] 75\/?[ (-D¥z [ ((l+i)e‘/?zﬂ((4+4i)z—i\/?\/ﬁ]—Ze"ﬁznz)+

102428
4(%?@‘/_2\/?—1'@“/?12)009(— V-1 z)—log(z)))—
\/_12[ ( 32l L2, 47+3(- 1)3/4\/§)+4( a2z, \/_\/7)

2 (3-3i .
A \/(_ ) Sie(l”)‘/;zz+4Z]+4(e(1”)‘/?22+\/_1\/iZZ)(log((1)3/42)|0g(2))]]
2

/i (12 = o0)

(log((-1¥* 2) - '09(2)))) [1 " O[%)]
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13

03.16.06.0032.01
@iz

e 2
8V2r Y -vV-1z (-0¥2"

[EJ j 3
Z(Zi)’ (%) :(é)k[%[(_nkn«/?(4—3m<1+f>¢?2](—<‘/7z)3’2+3(—1)k(1—w'>\/§V T2+
k=0 Fhe2 2

ker(z) o« —

V(ED¥z (ﬁe‘ﬁz(—i)z—(ui)e‘ﬁz(zx/?(—lﬂz)u V=i 2 ))]Jr
44/ (-1)%z [@i\/?zz_(_l)% @‘/?Z\/ —iZ )(Iog(—{l/j z) - Iog(z)) +
41KV -v~-1 z (e(1+""/?zz+ \4/?\/;) (log((-1)¥* 2) - Iog(z))] -

B 1 a2 e
e ) [_) [L] [( +l)”[(-1)k+§(4+3m2 - Z)(—l+i)(—4—1 2)3/2+3(-1)k+§
2z 173 Qk+D!'\ 2211 \ 42 2
A-DViZ2 V-V-1z +V(-1)*z (e“/?Z(—lJrﬁ)z+e‘/?2(4(1+i)z—m/7\/ —iZ ))]+
4y (-1)¥z (\/“ T V222 _mﬁzZ) (Iog(—\/4 1 z)—log(z))+
4(-1KV V-1 z (eﬂ”)‘/?Zz—\/“ “1viZ ](Iog((—1)3/4z)—|og(z))]+ d = o) AneN

03.16.06.0033.01

(1+i)z

e 2
ker(2) o — V(ED¥z 4(@"‘/?22— (—1)3/4@‘/;2\/ —iZ )(Iog(— V-1 z)— Iog(z))—
8V2r Y -vV-1z (-1¥ 2"

ﬂ(\/?e"‘/;ziz+e‘/zz(l+i)(\/7(—2+2u‘)z+\/—iizz))
V2

+V-vV-1z

iZ2 (3-3i0)
e

V2
F(11335577113 16) (-1)%4
838,8’8’8’8,8’8’8’4’2’4’ 24

[\/ (-1%¥%z (%((1+r£)e‘/zzn((4+4u’)z—i\/7m)—26561ﬂ2)+
4(\7?@‘/32m—ie"‘/?zz)(log(—{l/jz)—Iog(z)))+\/ —V-1z

3ietN2 27, 4z]+4(e<1“’>\/?22+ V-1vi? ](|o@1((—1)3/4 2) - log(2)
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(n(—3ﬁe2ﬂzz—4z+ 3(-1¥ \/5) +4(e(1”)‘/?zz—{l/j\/§) (log((-1)¥* 2) - Iog(z)))]

33557799135 16y 9
gFal = = = o o o s S o |
888288888244 2

V(ED¥z 4(@‘“/?22—(—1)3/%‘/32\/ -iZ )(Iog(— V-1 z)— Iog(z)) -

n[\/?c"‘/zziz+e‘/zz(l+i)[\/?(—2+2r£)Z+\/;))
V2

-V-vV-11z

\/ﬂz2(3—3u')
L ST
V2
(5577991111353 16 7541
i S e

¥s' 88888 8 8 442 4

_3ietV2 2, 4z]+4(e(1”)‘/zzz+ V-1+iZ2 )(Iog((—1)3/4 2)-l0g(2))

1024 7

1
[\/ -1¥z (E((1+i)e‘/?zﬂ((4+4i)z—i\/7\/ —iZ )—2@"‘Eznz)+
4(\/4 -1 e‘/;Z\/ —-iZ —ﬁei\/?ZZ)(|Og(—\/4 -1 z)—log(z)))—\/ -1z
(ﬂ(—Siez 127 47431 iZ )+4(e(1”')‘/zzz—\/4 —1viZ )(Iog((—l)?’/4 2)- Iog(z)))]
7 7 99 11 11 13 13 5 3 7 16
8F3(—, == T T T Ty T ——) /(12 = o)
8 888 8 8 8 8 424 A

03.16.06.0034.01
(1+i)z

e
ker(2) o — ‘ V(=12 4(@"/?22— (—) V2 24 i 2 )(Iog(—\/4 -1 z)— Iog(z))—
8vV2r V-v-1z ((—1)3/42)3/2

n(\/?e“/?zz?z+e‘/?z(1+i)(\/7(—2+2n’)z+m))
V2

+

iZ2 (3-3i0)

= —312«3(1”')‘/?22+4z +4(e(1”')‘/?zz+ V-1 Vi 2 )(Iog((—l)‘g/4 2)-10g(2))
2

pef 2




http: //functions.wolfram.com

15

03.16.06.0035.01

ﬂ((kmﬁ ef‘/?l)\/?
4agz<n
4cﬂz\/?
8
ker(2) o E 517 (_(_1)3/4( 12,941 oVt z+e(—1>3/4z) darg) <3x /i (A=)
8 - )
E:—\/_lr((l—i)m/?e“/?uzﬁe*/?ﬁwz ‘12(2+2i)) True
z

Residue representations

03.16.06.0036.01

oo 9?2 (2)4 00 r(s+2)(3)*
ker(z) = EZ[‘% %r(sﬁ_ }) (—J _ 1)_,_ }Zress ir(s)z -
455 | ri-9 2 2/ 455 r(3-s

Integral representations

On the real axis

Contour integral representations

03.16.07.0001.01

ker(z) = if%(f)&;ds
8nidr r(%—s) 4

Limit representations
Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

03.16.13.0001.01
W@ +2w¥@ 2 -W'@ 2+ W@ z+Z W@ = 0/; W2) = ¢, ber(z) + c, bei(2) + c3ker(2) + ¢, kei(2)

03.16.13.0002.01

1
W,(ber(z), bei(z), ker(2), kei(2)) == — ;

03.16.13.0003.01
92* 0@ W@ +29@2°% (02" -39 9" 2) g @* W@ -
92%(0@" +6029" @92 +492°d°@D g @ - 1502° 9" @) g @W'(2) +

92 (@°+929'@ 92" -202°¢°@ ¢ @° +9@? (69" (2> - 92 d* @) g @* +1002° ¢" @ ° @D g (@ -

1592°9"@°)W@ +9@* 9" W@ =0/, W(2) = ¢, ber(g(2) + ¢, bei(g(2) + c3 ker(g(2) + ¢4 kei(g(2)

03.16.13.0004.01
g@2°

W,(ber(g(2)), bei(g(2)), ker(g(2), kei(g(2)) = - .
92
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03.16.13.0005.01
92" g @°h@* W@ +202° 9 @* (@ (9@* -390 9" (2) - 200 ¢ @ N @) h2* W3 (@ +
92°d @ (-(0@*+692 9" @9 @*+492*d° @ g (@ - 15927 ¢"(2°) h(2)* -
60292 (N@J@*+92h @9 @ -39 N@9"@)h@ +1292° g @ W(@°)h2* W' (2 +
12 (9@°+929"@9@"-292°9°@ g @° +92° (69"(@° - 92 d“ @) g @° +
1002°9"@9%@ 9@ -1592°9"@°)h@’ +29@ 9@ (W@ g @" - 39@ '@ g (2° -
292 (92 h°@-3N@2¢"2)g@*+92% (90" @ N (2 + 4N (2 ¢°@) g2 - 1592% N (2 g"(@°) h@)’ +
120229 @° N2 (W@ g @ +202 N @29 @ -39 N @ 9" @)h@ - 2492° ¢ @*N@2°) ho W (@ +
(0@*h@*g@" +9@* (240 (2" - 36h@ (2 W' (@ + 8h(2* h®(2) ' (2) + h(2)* (6 (2* - h(2) ")) g @)° -
292°h@ (92" -39 9"@) (6N@° - 6h@ N (@ (@ +h@’ @) g @ +
92%h@* (h@h’ (@ - 2N (2% (g @" +602 9" @ 9@’ +492*d°@ 9@ - 15927 9" (2°) ¢ (@ -
92h@’N@(0@°+929' @9 @ -292° ®@ g @° +
022 (69"2° -9 9@) g (@° +1092° 0" @ d°@ 9@ - 1502° 9" @°)) W@ =0/;
W(2) = ¢1 h(2) ber(g(2)) + c; h(2) bei(g(2) +c3 h(2) ker(g(2) + ¢4 h(2) kei(9(2)
03.16.13.0006.01
h@'g'@°
W,(h(z) ber(g(2)), h(2) bei(g(2)), h(2) ker(g(2)), h(z) kei(g(2))) = - 9(7

03.16.13.0007.01
W2 +(6-4r-492WV@) +(4r° +12(s-Dr+6(s-2)s+7) ZW'(2) +
@r+2s-1)(-2(s-Ds+r(2-49-1zw@+(a*r* 2" +s' +4rs+4r*)wz) = 0/;
W(2) = ¢, ZberaZ) +c, Zbei(aZ) +c;ker(@z) + ¢, kei(@az)

03.16.13.0008.01
W, (Zber(a?), Zbei(az), Zker(@z), Fkei(az)) = —a*ré £+4s6

03.16.13.0009.01
W2 - 4(log(r) +log() W (2) + 2(2 log?(r) + 6log(s) log(r) + 3 Iogz(s)) W' (2) +
4 (log(r) + log(s)) (—Iogz(s) - 2log(r) log(s)) W' (2) + (a’ log*(r) r*% + log*(s) + 41og(r) log®(s) + 410g%(r) Iogz(s)) wW(2) =
0/, W(2) = ¢ S"ber(ar?) +c, Sbhei(ar?) +cg s ker(ar? +c, s kei(ar?

03.16.13.0010.01
W, (S ber(ar?), & bei(ar?), Sker(ar?), skei(ar?) = —a’ r*2s*?log’(r)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

03.16.16.0001.01
ker(—2) = ker(2) + ber(2) (log(2) — log(—2)

03.16.16.0002.01

1
ker(i 2) = ker(2) — 5 7 hei(2) — (log(i 2) — 1og(2)) ber(2)
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03.16.16.0003.01

1
ker(—iz) = ker(z) — 5 nbei(2) — (log(—i 2) — log(2)) ber(2)

03.16.16.0004.01

ker[{l/i_l z] = ker(\a/j Z) - %71 bei(ﬁ z) - (Iog(—(_1)3/4 Z) _ Iog(\a/j Z)) ber(ﬁ z)
03.16.16.0005.01

ker(-1)™¥*2) = ker( V-1 z)+ (Iog( V-1 z) - Iog(— V-1 z)) ber( V-1 z)

03.16.16.0006.01
Ke(-17%42) = k(T 2) -~ nbei( ¥ 2) - (-1 2) 10 YT 2 b1 2

03.16.16.0007.01

n(z\/?_zzZ)

ker(\y; ) = ker(2) + —22 bei(z) + 2 (410g(2) - log(Z')) ber(2)
8

Addition formulas

03.16.16.0008.01
0 ) ) 22
ker(zy-2) = ) (ber(z,) ken(z) - beiy(z) keiy() /; |—| < 1

k=—c0

Z

03.16.16.0009.01
S . . 5
ker(z +2) = ), (ber(zo) ker_(z1) - beiy(z) kel () /; | —| < 1

k=—c0

Z

Multiple arguments

03.16.16.0010.01

o (1-2)(2) (3K 3k
kerz z)= ) A [cos(Tﬂ] Ker(2,) — sin[Tﬂ] keik(zz)] LIZ-1<1

Related transformations

Involving kei(2)

03.16.16.0011.01
l 4
ker(2) + ikei(2) = Ko[V=1 2} + 1(vV -1 z (——(m‘)—lo () + log(v =1 z)
(V=12 +1o(V-17)( - 9(2) +l0g(V-1 2)
03.16.16.0012.01

ker(z) —ikei(z) = (% —log(2) + Iog( V-1 z)) .]0( V-1 z) - %nYO( V-1 z)

Differentiation

Low-order differentiation
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03.16.20.0001.01
oker(z2  keii(2) + ker1(2

oz 7

03.16.20.0002.01

8ker(2)
Vi

1
=5 (keiz(2) - kei(2))

Symbolic differentiation

03.16.20.0003.01

"ker(2) 2 H n
= @-1" ( ) (i (1~ i") kelgp_n(@ + (L +i") Kergn(2) +
7" =\ 2k

| %]
2. ( 2k+1 ) (=i (1= M Kelgkni2(2) = (L + ") Kergyni2(2) | /0 €N
k=0

03.16.20.0004.01

o" ker(z) 737”71 5 n+1 /n
1 (
7" ¢ )Z 2k+1\2k

L+ V2 dk-n+1) n
(2k+1

] (= ") Kelakn(2) + (1 +i") Kergy_n(2) -

. )((—z’ﬂ'") Kelak-nia(@ + (~1+i") kerana(@) [ ineN

03.16.20.0005.01

n 1-n 3-n
oker(zy 1 33| Z 1 e _
= - - /ineN
oz 4 4 4| _n _n2zngl 13
4’ 4’ 47742 4
Fractional integro-differentiation
03.16.20.0006.01
oker(2 w2 &, (—DK24k@Uk+2)!
= AL
oz 16 i3 @k+DY’T@Uk-a+3)
© (~Dk24K (4k)! (log(2) + w2k + 1)) o (-DF 24K FCIN(z 4K)
Z“Z AR rah
ko (CKN*T@k-a+1) P (2K 12
03.16.20.0007.01
0%ker(2) 15 (3 5 3 3-«a a 5-a 6-« z
=T B R S — 1 — —— |+
97 442 4 4 4 4 256
sl (131 1-a 2-a 3-a a 2z
2 log2) 7 oF |~ =5 =, ——\ ——, s
442 4 4 4 4 256
- (@)
o (~DK 274K (4K 2k + 1) o (1K 27 FCioy(z, 4K)
z"Z d 2 —z"’z » 2k

o (QKN°TUk-a+1) k=0 (2K N2
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Integration

Indefinite integration
03.16.21.0001.01
az 1

ker(az)dz_ zG -
f 15 44

Definite integration

03.16.21.0002.01

oo le 1aal1l3
ft“’le’ptker(t)d’t— 2733 2cos( )4F3( T —;—p“)—
0 274 2°4°4°42 4

5 o (T F(a 1l a
pasm(—) —+ = =+
4)"\a 2" 4

a+1)? 1 a 3 a 3 a 5a 537
2pF( ) [pz(a+1)2005(—(7r—7ra/))4F3[—+—,— —— e — == =, = 4)—
2 4 4 44 44 44 4424
6{1 1)':(11(110'3@3135 R 0/\R 1
coq — —+— —+—, —+—, —+—; =, —, = —P -——
4ﬂ(a+)43[4+44 44 44 4244 )]/ > P>
Integral transforms
Laplace transforms
03.16.22.0001.01
1 357 S 1 1
Lt[kef(t)](Z):—[SZSSFZ( 1, E Z, Z;_Z4) Z4+1 +3\/77r(cos(£tan1(22))—sin(£tan1(zz)))]/;
12V 7+1
1
Re2) > - ——
V2

Mellin transforms

03.16.22.0002.01

b4 Z\2
Miker(t)] (2) = 272 cos(—) F(—) /i Re(2) > 0
4 2

Representations through more general functions

Through hypergeometric functions

I nvolving hyper geometric U
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03.16.26.0001.01

ker@) = Ee_ﬂzﬁ U(E’ L2V-1 Z) " Ee_(_l)S/AZ‘/?U(g, 1,2(-1)% 2)+

! (—rln—4|og(z)+4|og(4 -1 z)) Fd; 1; i +E (im—4log(2) + 4log((-1)¥* 2)) oF4; 1; —E
8 oril, 4+ 4 8 orif, - 4
Through Meijer G
Classical casesfor thedirect function itself
03.16.26.0002.01
1 T bg
ker(z) = e [ 0, 0, 1, 1 /i——<ag2 < —
4 °* 256 A R
Classical casesfor powersof ker
03.16.26.0003.01
4=\? 1 4o 2 1), 1 |7 s Z %’ %
(V2] = =G 0002 5\ M| 600 1
16\/7 0,00, 31313
Brychkov Yu.A. (2006)
03.16.26.0004.01
z 1 |« z E, 3 T b
ker(z)2= ngg[— 0,0,0, %]+ S Gg;g[— N 14 11 [i——<ag2 =< —
16Vn 8\V2 160,00 31303 4 4

Brychkov Yu.A. (2006)

Classical casesinvolving bel

03.16.26.0005.01

1 3
1 z 1 z 17
bei(VZ ) kex(VZ ) = = ﬁeg;g(_ 0,0, o) - Gg;g[ e ]
8 64 8V2an 16| o, 7 E’O’O’E
Brychkov Yu.A. (2006)
03.16.26.0006.01
1 z E, 3 big
bei(2 ker() = — V' G3fl — | 0, 5,0, o)— —— el 1 l]/; 0<age =
8vV2n 0, 2 570,0,5

Brychkov Yu.A. (2006)

Classical casesinvolving ber

03.16.26.0007.01

oo V7 ke V7) = _ v G2 = [ 0.0.0 1) ¢ —— Gzzé[i

z
64

NIE AP
o
Rlll—‘
NI

Brychkov Yu.A. (2006)
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03.16.26.0008.01

1 z 1 z
ber(2) ker(2) = — Vr GS;S[—‘ 0,0,0, §]+ ——Gyil —
8 64 8vV2nr 16

T

;0= -
]/ <arg(z)<4

NIFP Nk

3
4
)

11
0030122

Brychkov Yu.A. (2006)

Classical casesinvolving powersof kel

03.16.26.0009.01
2 1

({7 hel{7) = iG] 0.0.02)

8

Brychkov Yu.A. (2006)

03.16.26.0010.01

INT

L
7
0,0,0,

({7 -efiz) =2 [T Gg;g[i

4N 2 16

|

N~

L
2

N

Brychkov Yu.A. (2006)

03.16.26.0011.01

1 . T T
0,0,0,5 /,—Z<arg(z)s—

1
kei(2)” + ker(@” = —— Ggy

8vVrn 4

Brychkov Yu.A. (2006)

03.16.26.0012.01

) 2 1 [n o2 %’% & T
kei(2® — ker(2) Z_Z 5 G B 111 /i —<arg(z)sz
0.0.0.3. 33
Brychkov Yu.A. (2006)
Classical casesinvolving kei
03.16.26.0013.01
(4 4 1 |n 50| 2 zll’?l
ke(x/?)ker(x/?):—— — Gyl —
8V 2 “°l16]00 L L 1o
P2 20 2!

Brychkov Yu.A. (2006)

03.16.26.0014.01

) 1 |« 50 z
kei@ ker( = -— .| = Gyg| —
8V 2 "1 16

Brychkov Yu.A. (2006)

.% . /s T
I [h k- C R
2" 27

0,0, 4

Classical casesinvolving ber, bel and kel

03.16.26.0015.01

o6 ({2 kel Vz ) (V2 e V2 ) = ; Vi &[] 0.0.0. 1)
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Brychkov Y u.A. (2006)

03.16.26.0016.01

bei(V/Z ) kei(V'Z ) - ber(VZ | ker(VZ ) = - ! eg;g[_

Brychkov Yu.A. (2006)

03.16.26.0017.01

ber(VZ ) kei(V'z ) + bei(VZ ) ker(VZ ) = - o eg;g[_

Brychkov Yu.A. (2006)

03.16.26.0018.01
1 z
bei(VZ ) ker(V'z ) - ber(VZ | kei(VZ ) = = WGS*Z[— ‘ 020 o)
4 “\64 2
Brychkov Yu.A. (2006)
03.16.26.0019.01
/e

i, 7
O'O‘O’E /,—Z<arg(Z)S—

1 z
bei(2) kei(z) + ber(z) ker() = — V7. Gg’g[—
4 “| 64 4

Brychkov Yu.A. (2006)

03.16.26.0020.01

) ) 1 32 z %, % Fis Fis
bei(2) kei(z) - ber(2) ker(2) = - ——— G| — ) 11 /i——<ag2 =< —
2521 16 | 0, 0, E'O’ >3 4 4

Brychkov Yu.A. (2006)

03.16.26.0021.01
A 1 3

; ; 3,2 42 o7 4
ber(z) kei(z) + bei(z) ker(z) = - Gos| — 11 N [i——<ag2 =< —
252+ 1 16 | o, 31 3 0,0, 3 4 4

Brychkov Y u.A. (2006)

03.16.26.0022.01

1 z
bei(2) ker(2) — ber(z) kei(z) = 2 Vr Géjﬁ[&

1 . b 3r 3n
0, 5,0, 0]/,—Z<arg(z)s Z\/:<arg(z)s;r\/—7r<arg(z)s—7

Brychkov Yu.A. (2006)

Classical casesinvolving Bessel J
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03.16.26.0023.01

JO(4 -1 z) ker(z) = %\/7

1
V2 r

2,6

13 x x
e fi-—<ag® = -
2.0,0, 3 4 4

Classical casesinvolving Bessel |

03.16.26.0024.01

Io(ﬁ z) ker(2) = %\/7

Classical casesinvolving Bessel K

03.16.26.0025.01

1 3
1 z 1 z 22
KO( 4/—_z)ker({‘/?)= eg;g(_‘ 0,0,0, §)+—ngg[__ “a 1]
16Vr  \64 8van 161000 3,5, ;5
Classical casesinvolving gF1
03.16.26.0026.01
ivz 1
oF1: L; ]ker(«"/?)zgx/?
1 3
szo(i‘ 0,0,0 1)”62,0(1‘ 0io0 o]+ el Z e ~iG2
0,4 » YU Y 5 0,41 g 2,6 1 1 1 26
64 64 V2 1 16100503 ;5
03.16.26.0027.01
i 2 1 z
oF: L; T)ker(z): 5«/? Gg;g[a 0,0,0, §]+¢G§,§,’(— 0, 3.0, o]+

13 7 7
av4 fi——<ag@ = —
%070,% 4 4

1 z
Gyel —
V2 16

Generalized casesfor thedirect function itself
03.16.26.0028.01

1 z 1
ker(z) = —G3’°(—, o012 3)
4 N4 4 2’2

Generalized casesfor powersof ker

03.16.26.0029.01

Nlw

o
o
o
N_IH
N =
N
————

1 z 1
ker(2)® = Gg;g[ , -
16V
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Brychkov Y u.A. (2006)

Generalized casesinvolving bel
03.16.26.0030.01

z

1
bei(2) ker@ = —Vr Gﬁ;ﬂ[
8 2\/? 4

Brychkov Yu.A. (2006)

Generalized casesinvolving ber

03.16.26.0031.01

1 z 1
ber(2) ker(z) = gx/? ngﬁ[—, 2 0,0,0,

2V2

Brychkov Yu.A. (2006)

Generalized casesinvolving powersof kel
03.16.26.0032.01

1
kei(2)? + ker(2)? = —— G2

8vr [2 V2 4
Brychkov Yu.A. (2006)

1
0,0,0, 5]

03.16.26.0033.01

1 b4 z 1
kei(2? - ker(@® =-- .| = Gyo| =, =
aN 2 2824

Brychkov Yu.A. (2006)

Hlw

o

o

O
NI
l\llr—\
N~
~————

Generalized casesinvolving kel

03.16.26.0034.01

) 1 |« 50
kei(p ker(@ =-—- ./ = Gyg
8V 2 '

Brychkov Yu.A. (2006)

Generalized casesinvolving ber, bei and kei

03.16.26.0035.01

1 z 1
bei(2) kei(2) + ber@ ker@ = — V1 GS;E{[—, -10,00 g]
4 2v2
Brychkov Yu.A. (2006)
03.16.26.0036.01
7 1 13
bei(2) kei(2) - ber(2) ker(2) = — Gogl = = o
4\ 2n 2400303

O Alw

NI-

Hlw

NI~
NI

NI
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Brychkov Y u.A. (2006)

03.16.26.0037.01

bei(z) ker(z) + ber(z) kei(z) = -

421

Brychkov Yu.A. (2006)

03.16.26.0038.01

1 z 1
bei(2) ker(2) - ber(2) kei(2) = =V Gig|——, = | 0,3,0,0
4 ' 242 4
Brychkov Yu.A. (2006)
Generalized casesinvolving Bessel J
03.16.26.0039.01
4 1 2,0 1 1
Jo(\/—l z)ker(z): —Vx |Gy ——. =000 2|~
8 ' 2 2 4
1 3 1 3
z z 1 iV z 1 27
ueé;i[ 210 %,o,o]+ Giz >3 St |G 7l @ 1]]]
22 2 O,O,E,OIE,E 0,5,5,0,075
Generalized casesinvolving Bessel |
03.16.26.0040.01
1
Io(V=1 2)ker@ = = V7 | G54 . =10,00 2|+
8 22
1 3 1 3
z 1 7 z 1 77
EG&Z[ ~10 %'0’ 0]+ Gg:é > f N 11 _iG%E P 1 i ’ 1]]]
2\/74 2 2 4 0’0’5’0’5’5 2 4 0;5;510,0,5

Generalized casesinvolving Bessel K

03.16.26.0041.01

1 z 1
KO(\/4 -1 z) ker(z) = Ggﬁ[ N -
2V 2

16vVrn

3
—-r<agiz = —
4

Generalized casesinvolving oF

03.16.26.0042.01

iz 1 z 1
oFil; 1, — |ker@ = -V~ GZ*S _ 0,0,0,1 +
4 8 0. 4 2
2V 2
1 3 1 3

z 1 z 1 =y 7 Z 1 =, =

ingZ[ =1 O %'0‘ 0]+ Gg:é PR f ’ 11 _iGgﬁ P 1 i ) 1]]]
2V 2 4 2 2 4 0,015,015,5 2 4 0,5,5,0,0,5
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Representations through equivalent functions

With related functions

03.16.27.0001.01

ker(2) = %(2 Ko(4 -1 z)—;rYo(4 -1 z)+7rbei(z)—4(log(z)—Iog(4 -1 z)) ber(z))

03.16.27.0002.01

ke = (41T - 2m (T )«

(—in—4(log(z)—log(\4/j z)))lo(ﬁ z)+(u’n—4(log(z)—log(ﬁ z))) JO(4 -1 z))
03.16.27.0003.01
—L77T|0(4 -1 z)+ : KO(“ -1 z)— %ﬂ(3i\]0(4 -1 z)+YO(“ -1 z)) ¥ cagd <n
ki =
e (T ) 2 (T ) £(§7T ) True
03.16.27.0004.01

ker(2) + i kei(2) = Ko( V-1 z)+ le Io( V-1 z) (—m-4|og(z)+4log( V-1 z))

03.16.27.0005.01

kef(Z)+z‘kei(z):{ KO(A -1 Z)_Ziﬂlo(A -1 Z) 32Tﬂ<afg(z)37r

Ko(ﬁ z) True
03.16.27.0006.01
ker(z) —ikei(z) = %((i;r—4log(z)+4log(4 -1 z))Jo(4 -1 z)—ZnYo( V—1 z))
03.16.27.0007.01
—%n(Sn’JO(\A/j z)+Yo(\4/j z)) %ﬂ <ag@=n
ker(z) —ikei(2) =
—%n(Yo(4 -1 z)—iJo(A -1 z)) True
Theorems
History
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