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Notations

Traditional name

Airy function Ai

Traditional notation

Ai(2)

Mathematica StandardForm notation

A ryAi [z]

Primary definition

03.05.02.0001.01

Ai(2) =

1 el 2_ pas z el 4. b
L

Specific values

Values at fixed points
03.05.03.0001.01

Ai(0) =

=6

Values at infinities

03.05.03.0002.01
limAi(x) =0
X—00

03.05.03.0003.01
Iirp Ai(x) =0
General characteristics

Domain and analyticity

Ai(2) isan entire, and so analytic, function of z, which is defined in the whole complex z-plane.
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03.05.04.0001.01
z—Ai(2::C—C

Symmetries and periodicities

Mirror symmetry

03.05.04.0002.01
Ai(2) = Ai(2

Periodicity

No periodicity

Poles and essential singularities

The function Ai(2) has only one singular point at z = co. It isan essentia singular point.
03.05.04.0003.01
Sing (Ai(2)) = {{&, co}}
Branch points

The function Ai(2) does not have branch points.

03.05.04.0004.01
BP,(Ai(2) = {}

Branch cuts

The function Ai(2) does not have branch cuts.

03.05.04.0005.01
BCAAi(2) = {}

Series representations

Generalized power series

Expansions at generic point z == z

For the function itself

03.05.06.0028.01

, o
Ai(2) < Ai(zg) + Ai'(20) (- 20) + > Ai(Zp) (2= 20)* + ... [ (2~ 20)

03.05.06.0029.01

i ; i o 2 3
Ai() o< Ai(zo) + Al'(20) (2~ 20) + — Ai(20) (2~ 20) +0((z- 2)°)



http: //functions.wolfram.com

03.05.06.0030.01

Aiz) 1

75 d s s1 DT+ 5= D) (-3i+ 35— 1) (- 3j-k+3s+1),(-3)

i KR

0-0i-0 itjts-ptes-201(3) (5-9)

NI .

50 j=0i=0 ijts=pt(s- 2')'()(__S)i

s s (D=3 +35+ D) (-3] —k+ 35+ 24 (3), [ 2
9

7 s o1 (DI (Cits—DI(=3j+3s+1) (- 31—k+3s+2)kl( )

ZZZ 2

5010120 i!j!(s—j)!(—2i+s—1)!(§)i(§—s)i
s 51 (DI i s- D3] -k s+ Dy (-3) (2
) [-— A2
50 0 =0 i!j!(s—j)!(—Zi+s—1)s(§)i(‘3-‘—)i
03.05.06.0031.01
© 1 1 1 1-k 2-k  k % 2 2 2-k
Ai(2) = —32/3(]F -1 — —1-—; = r(—)ﬁ -1 —1-
@ k%;k![ 323[3 3 3 39| 2 3)3 T s

03.05.06.0032.01
Ai(2) o< Ai(2) (1 + O - 7))

Expansionsat z==0

For the function itself

03.05.06.0001.02

. 1 PP z A 2
Ai(2) o . 1 E+@+ - 1+E+@+... /i (z-0)
(] sy
03.05.06.0033.01
1 s o 2 B
Ai(2) « [1+—+— 29]— i [1+—+—+O(29)
32/3 F(%) 6 180 12 504

eh

03.05.06.0002.01

. o z z © 1 (B
= 32/3();()“{9] rr()g;()kkz[?)

A. __ 1 F . 2. 23 Z F .
ipe 2) ° 1[' 3 5]_ T () ’ 1[’

03.05.06.0034.01
o T k+1 27 (k+1)
Ai) = 1 3 ( ) n( 3 )(&?Z)k

@B k!

4
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03.05.06.0004.02

1
Ai(2) « + i +0(2)

S RaE
03.05.06.0035.01
Ai(2 =F.(2 /;

L o 03 SO L
2 e e T R

" 1F2[1;n+2,n+z; —) /\neN
ﬁr(%)(m 1)!(%) 39

Summed form of the truncated series expansion.

Asymptotic series expansions

Expansionsinside Stokes sectors

In exponential form

03.05.06.0014.01

1 _242 5 385 1
- ¢33 [1— + ( )J/ larg(2)| < A (12 = o)
N7 VzZ 487232 46087 22

03.05.06.0015.01

s neuaps]z{

Ai(2)

Ai(2) Z "

] flag@l <r Az » o) AneN

2Vx Vz |0 47 25
03.05.06.0016.01
2 1\ (5
. 8_523/2 > (E)k(g)k 3 k
Ai(2) o« - Z ' [— /2] /i larg@)| < A (12 - o0)
T izis ko L az

03.05.06.0036.01
e7%(223/2) n (%)k(é)k(%)k(%)k(%)k O[ 1
"

2Vr Vz g (%)kk! 20+

Ai(2) o

Llag@l <aA(Zd - ) AneN

5@7%(223/2) n (é)k(g)k(%)k(g)k(%)k ( 1 ]

+

96V z/* k=0 k!(g)k i
03.05.06.0005.01

. 1 232 15 3
Al —e 3 2Fo(—, —;;——]/; larg(@| < 7 A (14 = o)
27 7 676" 4z



http: //functions.wolfram.com

03.05.06.0006.01

1 _2 32 1
Ao ———— ¢ 3 [1+o[23 ]]/ larg(@)| <7 A (12 = o)

2Vr Vz

In trigonometric form

03.05.06.0017.01
1 272 g 385 37182145 1
Ai(-2) « sin + — (1— + +O(—])—
Va Nz 3 4 46087 1274019847 (2
5 27832 g 17017 1078282205
co: +—1]1-
48 72

3 4
03.05.06.0018.01

1 2n
ol — ) —_— 0
+ (Zg)))/ 9@l < — NGRS

+
138247 1274019842

e [af22t S EMEMEMEL o 1)
N 2 (B« a7) g
5 222 )| & (%)k(%)k(g)k(%)k 9 \ 2n
o cos{ 3 +Z] kz_; (g)kk! [_E) +O(23n+3] /i larg(2)] < ?/\(|Z|—>oo)/\neN

03.05.06.0019.01

Ai(-2) «

1 2282 n w(%)k(%)k(%)k(%)k 9\
= ) )

7 11 13 17
5 272 g\ & (E)k(ﬁ)k(ﬁ)k(ﬁ)k 9 | _ 271/\
pen cos[ 2 +Z]§ (E)kk! [_E] /; |arg(z)|<? (12 - )

03.05.06.0007.01
Ai(-2) «

1 (222 x 1 5 7
[n + — 4F1 —_, —, —,
\/7\4/; 3 4 12 12 12

2n
g2l < — /\ 12 - )

1 9 5 272 g 7 11 13 17 3 9
! ——)— co + = 4F1(—, T T T
2 47) 48772 3 4

H|H
N e

03.05.06.0008.01

] 1 [ ) [223/2 T 1 5 272 g
Ai(-2) « sin| + — (1+O(—])— co + —
\/7\4/; 3 4 23 48 722 3 4

Expansionsfor any zin exponential form

2n
J:larg2)] < — INCED)

[+4)

Using exponential function with branch cut-containing arguments



http: //functions.wolfram.com

03.05.06.0020.01

Ai(2) o

T (7 e [ L= )

2V3r (- )5/12 sz o087 |27

2y = 5i 385 1
(-1tz (\/3 -2 +(-1)F Z)e3 ‘/_23[1— S +o[7]
a5 42 (2

/; (12 > o)

03.05.06.0021.01

(1)k(§)k

_23)*5/12 3i ‘ 1
Ai(2) o Yo s 2N (\/ V-1 z) : +0 - 1)] +
2V 3r o K! 4+ - B 7 7
N GG s ) (1
e3' (\/—23 +(—1)2/3z) Z - +0| /(12 > c0)AneN
=y =R e
03.05.06.0022.01
k
oy (L2 s
Ai(2) « ) V-1 e2 322 (\/7 -1 Z)Z ok ! +
2V3nr o K 4+ A
R = o (GG s )
e? (\/ -2 +(-1% z)z - /; (12 > )
VT = W
03.05.06.0009.01
_A) 77\/; 15 3
Ai@) = (x/ Vo1 z) Z2 N
2V3n 66 44 - A
1z 5 15 3i
- e?ﬁ(\/ -2 + (13 z)zFo[—, TR | PR
v-1 66 4y -2

03.05.06.0037.01

Ai(Z)ocﬂ[(igg((—ﬂﬁ)\3/;-(i+\/§)z)+ie§‘/§((—i+\/§)z-(ﬂ\/3)\3/;)]

4V3n

» (Bh(@hEL @k oy (1

5B )

> (ie_%\/j((—m#\/?)\3/;+(—i—\/§)z)+e%\/§((—n’+\/§)2—(i+‘/§)\3/;)]

48y -2

0 (B)(Eh(Bh(Eh o (1
b (2]

(=] o)
ke (3), a2/ Az

/;(|d > 0)AneN
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03.05.06.0038.01

Ai(z)oc%[(e%‘/_23((_“\/?)ﬁ_(ﬂﬁ)z)we?/—f((_“ﬁ)z_(ﬂﬁ)ﬁ))

UGB, 0 o (s imy-

(E)k Az 8\ -7

V7 (V)2 <u+r)5)]2 o

EMEMELEL oy
2

— | |/1(12d > c0)
47

03.05.06.0039.01
Ai(D“%[{e?ﬁ((—i+\/§)\3/;—(14\/3)2)+ie?ﬁ((—i+\/§)2—(i+ﬁ)\3/;))

e e
—J—(( i+V3)z (ﬁ+\/§)\3/;)) [1 noBss, 9)

12'12' 12" 12" 2" 42

(12 = e0)

03.05.06.0010.01

e L AT o] 2 v (oo 1))

(12 - o0)

Using exponential function with branch cut-free arguments
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03.05.06.0040.01
Ai(2) o

1

4+ 3n

-8 512 2532 25312
el e e R e e N G [
2 2

(_(1+ﬁ) I3 23/2+(_1+v§)25/2+(1+«/§)Ez_(_lﬂ/?)(_zs)%])

[1 385 37182145 5849680962125 ( 1
+

+ + +
46087° 1274019847 17612050268162°

2572 3

[eT(_(uﬁ) 2 2 (14 V3 )24 (L4 VI )V -2 2- (1473 ) (7)) -

e_#(—(1+\/§)\3/;23/2+(—1+\/?)z5/2—(1+\/?)\/;z+(—1+\/§)(—23)5/6)]

17017 1078282205 253541886272675 1
[1+ O{ )] /; (12 = o0)

+ + +
138247 1274019847 17612050268167° 7+

03.05.06.0041.01
Ai(2) o

1
4+ 3n

(27 (e 3
[e

e 3 ((1+\/§)\3/323/2—(—1+\/?)25/2+(1+\/§)\/;z—(—1+\/§)(—z3)5/6)—43T
2 2

(_(1+x/§)3/323/2+(_1+x/§)25/2+(1+ﬁ)Ez_(_lﬂ/?)(-f)%)]

5
+
48\/7(—23)17/12

HETE
) 5]

1.
)k 473 2An+3

[«zﬁ(—(l+\/§) V-2 23/2+(—1+\/?)25/2+(1+\/§)\/;z—(—1+\/§)(_z3)5/6)_

e_#(—(1+\/3)\3/;23/2+(—1+\/§)25/2—(1+\/§)\/;z+(—1+\/§)(—z3)5/6)]

/;(|2d > 0)AneN
k=0

o (B (BLEL(EB) o ¢ (1
P R

Z !(g)k 47 0 Z23n+3
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03.05.06.0042.01
Ai(2)

25312

[ﬁ((“ﬁ)ff?fﬂ—(—uﬁ)z%(uﬁ)52—(—1%)(—?)5”6)-@7

1

4+ 3n

- 23)—5/12
V2 2

(—(1+\/§)\3/;23/2+(—1+\/§)z5/2+(1+\/§)\/;z—(—l+\/§)(—z3)5/6)]
(%)k(%)k(é)k(%)k[ 9

K 5
—_ ]t —
423] 48V2 (-2)"

eT(—(1+\/§) V-2 23/2+(—1+\/§)25/2+(1+\/§)\/?z—(_1+\/§)(_z3)5/6)_

/—~
N

b

N

@‘%(-(1“@)3/323/2+(_1+ﬁ)25/2-(1+v§)\/§2+(_1+\/§)(_£)5/6]]

<;>k<ﬂ3k(gz>k(ié)k (i]k]/;

il 12
)
k=0 k
03.05.06.0043.01
Ai(2) o
1

4+ 3n

_23 -5/12 s e
e O D e G L DR SR
2 2

(_(1+ﬁ) I3 23/2+(_1+v§)25/2+(1+«/§)Ez_(_lﬂ/?)(_zs)%])

1 5 7 11 9 5
= = ==
1212 12 12 2 428) 4g \/7(_ 23)17/12

[ei(—(l+\/§) V-2 22+ (-14V3) 57+ (14 V3 )V -2 2= (-1+V3) (-2)"") -
e_#(—(1+\/§)\3/;23/2+(—1+\/?)z5/2—(1+\/?)\/;z+(—1+\/§)(—23)5/6)]

7 11 13 17 3 9
41(— — = —'—'—]

Fif = o o0 o /: (12 = o)
12'12° 12" 12" 2" 45
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03.05.06.0044.01

Ai(2) o
4\/13_ (:/22‘:: (g s ((1+\/—) -z 23/2_(_1+\/§)25/2+(1+‘/§)\/;z . 1+\/_ 5/6) 2ia
(_(1+‘/§)\3/;23/2+(—1+\/§)z5/2+(1+x/§)\/;z_(_lJr\/g)( 5/6]( [ ))+
5

W[@ 22/2( (1+\/_)\/;23/2+(—1+\/§)25/2+(1+\/§)\/§Z s 1+\/—)( )5/6)

e ZZ:/Z( 1+\/—)\/723/2 l+\/§)25/2—(1+\/§)\/;z+(—1+\/§)(—z3)5/6)](1+

1
O[—]] /(14 = o0)
z
03.05.06.0045.01
e 3 ie 3 2r
- ag(z < -=
Tz 2Vr iz 3
222
Ai(2) « e ° _2z <ag(2 < 27 [;(12 = o0)
2T Nz 8 s
e ® e ® True
2NT ¥z 2Na Nz

Expansionsfor any zin trigonometric form

Using trigonometric functions with branch cut-containing arguments

03.05.06.0023.01
1

(ﬁu)cs[zr K

\/?(z— V-7 )cos{Z\/3 il
4

Ai(2)

385 37182145 1
[1 + + O[ )] +

+
3 46087 1274019847

m(ﬁ_z)m[g_z@

5
48y -2

17017 1078282205 1
[1 + + + O[ — )]
1382478 1274019847 2

3 3

(= ){4 V-7

/i (12 = o0)
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03.05.06.0024.01

Ai(2) o
=272 ( -2 ; 2 x| @B ELEL(E) oy
"= (\/ -7 +z)cos{2 PO +vV3 (\/ -7 —2)005{2 — ; k!(;)k [%)

5

ot

o () (B (B (E) 0 ¥
g (2), (E]

03.05.06.0025.01

/i(12d > ) AneN

Ai(2)
=2 (,, 2 7 x| e EELE G oy
Ners (\/;”)COS{ 3 4 H/—(\/_ ) S{ 3 4 g k!(%)k (E)
3 -2 3 -2
M}g @(z_ﬁ)m{z R +(5+z)m{2 R

EMELELE, oy
2

B

03.05.06.0026.01

1, (12 = o)

1 _
Al o (—23) 5/12
2V3nr
3 2+ -2 Vs 3 2V -2 g 157 11 19
V-2 ) - 3(\/—23— e | CE Eri et
( +z co{ 3 +4 +V3 Z]CO{ 3 all? l[12 12 12" 12" 2 423)
5

IR W AEN

48y -2

7 11 13 17 3 9
«F ( ————— ] /(12 > o)
12'12' 12" 12" 2" 48

03.05.06.0027.01

Ai(2)

[z
4]

3 -2
e (ﬁu)m[ R

ﬁ(z_ﬁ)m{z K.

3

R s

5

(ﬁ+z)co{;_2 -

/1 (12 = o0)
48+ -7
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Using trigonometric functions with branch cut-free arguments

03.05.06.0046.01

Ai(2)
5/12 -~
[23/2 (14 VE) V=2 +(1-¥3)2)oo [ . ]+\/—z3 (F1evE) V=2 -0+v3)9)
a\3r
h[223/2 ]) 37182145 5849680962 125 ( 1 ]] 5
Sn + — -
460823 12740198426 1761205026816 2° Z2 24\/? (_23)17/12

oAb Y )3 )5 )

17017 1078282205 253541886272675 1
1+ + + +O—) /1 (|2 = o)
138247% 1274019847 1761205026816 2° Pl

03.05.06.0047.01

Ai(2)
4‘/13_” ﬁ(z_;:)_S/lz [23/2((1+\/§)\3/_7+(1_\/§)Z)005h[2233/2]+\/;((‘1+\/§)\3/;—(1+\/?)z)
@ (BB EkE) 0y
gnh[zj )) kZ:(; k! (3), (%) +O[Z3:+3) _ 24«/7(5—23)17/12

/2

R e e R e CR O R L |

[Z":(Y) [B)(B), (ﬂ)k( 9 )k (23:+3] f;(d—>e)AneN

—1 +0O
k=0 !(E)k 47

03.05.06.0048.01
Ai(2) o

1
4+ 3n

\/?(—23)75/12 [23/2((1+\/§)\3/—7+(1—\/§)2)cosh[2233/2]+\/?((—1+\/§)\3/§_(1+ \/3)2)

2

5

292 e (B (BB (B (9
{5 )2 |

(2, ) VT (-2)""

[t AN bl ) V7 (209 ()
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03.05.06.0049.01

Ai(2) o
1 (V2 ()7, 0 A2 3
a3r | P [23/ 1+r V-2 -0 ﬁ)z)ms'*[ 3 ]*5(<-1+ﬁ)5—<1+v§)z)
(227 1 5 7 111 9 5
“‘”“[ )) (owwws g)‘m NI
[23/2((1+‘/§)\3/;+(1—\/§)z)sinh[2§/2] +\/3((—1+«/§)ﬁ—(lm/?)z)cosh[zz:/z]]
7 11 13 17 3 9
(E [PXRTIETAPY 423] [ = e
03.05.06.0050.01
Ai(2) o
-5/12 )
_ A2|(1+V3 |V -2 +(1-V3 )z|cosh : +\/; _1+\/§‘3/§—1+\/§z
4N3n 22 3
272 1 5 . -
: e Tl | P 7 (O 3 (1 _ .
Smh[ 3 ][1 0[23]] 24\/7(_23)17/12 [ZS ((1 ‘/5)\/7 (1 ﬁ)z)smh[ 3 ]

5(““ﬁ)ﬁwuﬁ)z)m(zjz)

03.05.06.0051.01

+4)

;{12 - o0)

_ 7\/@31;_ (cosh(%) - isinh(%)) arg(?) < - 2?”
2n Vz
Mo | s () s % cama =%
\/\277_13/? (cosh(%) +1 sinh(%)) True

Moment expansions

03.05.06.0013.01
(-D* 83%s5(%)

3K ax3K

Ai(X) = 6(x)+Z /;xeR
Residue representations
03.05.06.0011.01

= A (Somfe e St e ) -2

j=0 j=0
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03.05.06.0012.01

23 =S
o e 5 Lz
= ;r%s o gL s I |(-j /31_;@5

Integral representations

On the real axis

Of thedirect function

03.05.07.0001.01

1 peo (13
Ai(2) = —f cod — +zt|dt/; Im(2) =
nJo 3

03.05.07.0008.01

1 o0 s‘(iut)
Ai(z)::—f e\ Jdt/Im(z) =

2

Involving the direct function

03.05.07.0002.01
t3

1 00
f t.]({—+xt)aft/;x>0
47+/3 Yo 12

Involving related functions

Ai(x)? =

03.05.07.0003.01

1 o1 08
A +Bi(0* = — | — " mat

732 Jo T

Contour integral representations

03.05.07.0004.01
1 ocz? ﬁ_
Ai2) ::—f rieds Cdt
27TE. e 3
03.05.07.0005.01
1 +i 0o 1 -3
Ai(2) = 7f I'(s) F(s+ 5] (37232 *ds/0<y

(277 \6/?) 2ni 7
03.05. 07 0006.01

Ai(2) = f () F(s+ ) 3237 *as
(277\/— Zﬂu

03.05.07.0007.01

1 I'(s) B 'd z 1
Al@ = 32/3 Zﬂﬂfl“(s+%)F(E—S)F(%—s)[g] 2B 2niJr

3

L=
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Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

03.05.13.0001.01

1 1

W@ - zw@ =0/, w2 = Ai@ /\ w0) =

W(0) = —
T

3

03.05.13.0002.01
W’ (2) —zwW(2) == 0 /; w(2) == Ai(2) ¢, + ¢, Bi(2)

03.05.13.0003.01

1
W;(Ai(2), Bi(2)) == —
b

03.05.13.0004.01

2ni 1 _x
WZ(Ai(z), Ai(Ze 3 )) = —¢ 6
2n

03.05.13.0005.01

_1(2,”-) 1 e
WZ(Ai(z), Ai(ze 3 )) = — g6
2n

03.05.13.0006.01

L@ il 1
T
2ni

03.05.13.0012.01
QW@ -g'@W (@ -92 g@°*W2 =0/; W2 = c, Ai(g(2) +C, Bi(g(2)

03.05.13.0013.01

,

W,(Ai(9(2)), Bi(9(2)) =

Vs
03.05.13.0014.01
9@ h@*W @ -R2I@N@+h@ g @) h@W@ +
(9@ h@’g@*+2h@2° g @ -h@ N (@ g @ +h@ @ g @)W = 0/; w2 = ¢; h2) Ai[g(2) + ¢; h(2) Bi(g(2)
03.05.13.0015.01
h2* 9@

W;(h(2) Ai(9(2), h(2) Bi(9(2))) =

03.05.13.0016.01
ZW(@) +z(1-1-29W@+(-a°r* 2"+ +rs)w2 =0/, W(2) = ¢, ZAi(@@Z) +c, ZBi@@z)

03.05.13.0017.01

ar Zr+25—l
Wy(Z Ai(aZ), ZBi(az)) ==

T

03.05.13.0018.01
w’'(2) — (log(r) + 2log(s)) W' (2) + (—a3 Iogz(r) r3z 4 Iogz(s) +log(r) Iog(s)) W2 =0/; W2 = ¢; SAi(ar?) +c, &Bi(ar?



http: //functions.wolfram.com

16

03.05.13.0019.01

arzs?Zlog(r)
Wy (s* Ai(ar?), s’Bi(ar?)) == ———
T

Involving related functions
03.05.13.0007.01

W3(2) - 4zW(2) - 2W(2) == 0 /; W(2) == ¢; Ai(2)° + ¢, Bi(2) Ai(2) + ¢3 Bi(2)?
03.05.13.0008.01

2
W,(Ai(2)°, Ai(2) Bi(2), Bi(2)°) = —
T

03.05.13.0009.01
W3 (2) - 42W(2) - 2W(2) == 0 /; W(2) = W1 (D) Wo(2) A WY (2) — ZW4(2) = 0 A W5 (2) — ZWy(2) == 0

Ordinary nonlinear differential equations

03.05.13.0010.01
Bi' (2 +c A’ (2

Bi (2 +ci Ai (2

W(2)+W (@22 —2z=0/;W2) =

Riccati form of differential equation

03.05.13.0011.01

256W (222 — 128W 2 WI(2) Z + 16W3(2) 2 + 192W () W'(2) 2 — 80W (22 2 —

48w W2 2 +36W' (2% z+ 16W R WI(D) 2+ w<3>(z)2 —36W (W' (2 ==0/; W2 == Ai(2) Ai'(2)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

03.05.16.0001.01
1(dzH)" 1 (dH™

Aic(dzZH™) = —[ + 1]Ai(cdmzm”) - —[
2 dmzmn 243 ldmzZmn

- 1) Bi(cd™zZ™) /;3meZ

03.05.16.0002.01

({7 )[@ ]()?[5 o

03.05.16.0003.01
1
A1 7) =~ (1+i V3)(Ai@ - iBi(2)

03.05.16.0004.01

Ai(—( V=1 2))= %(1-&«/?) (Ai(2) +Bi(2)

Identities
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Functional identities
03.05.17.0001.01

2t miy 2w _ami
e’ Ai(Ze3 )+e 3 Ai(Zf 3 )+Ai(z =0

Identities involving determinants

03.05.17.0002.01

A2

azk+I O<k=<n-1
O=l=n-1

P log( 227) A

=2W2°+2zW2) + (2n+1) /; W@) =

Complex characteristics

Real part

03.05.19.0001.01

_ 1 Vo ¥
Re(Ai(X+1iy) = —|Al|X-X | —— [+Al|X+X | ——
2 X2 X2

Imaginary part

03.05.19.0002.01

Im(Ai(x+z‘y))==i —i Ailx—Xx —i —Ai|x+x —f
2y X2 X2 X2

Absolute value

03.05.19.0003.01

[Aix+iy)| == |Ailx-X —ﬁ Ail X+ X —i
\J X2 \J X2

Argument

03.05.19.0004.01

1 X
arg(Ai(x+ i y)) == tan™Y| — [ Aif x — x —i + Ail X+ x —i , — —i Ail X - X —i — Ai|l X+ x —i
2 X2 X2 || 2y X2 X2 X2

Conjugate value

03.05.19.0005.01

1 || ¥ . Vol ix | Y % || ¥
Aix+iy) = —|Ai —— X+ X|+AX=-X |-—— ||-— [ —— [Ai|x=x | —— [-AI —— X+X
2 X2 x2 2y 2 2 2
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Signum value

03.05.19.0006.01

L l—— X[AI [—i X+ X[+ Al
y X2

|2 ]

-

Ai

(7))o
N

SON(AI(X + 1 Y)) ==

en2)on
Y

Differentiation

Low-order differentiation

03.05.20.0001.01

dAi(2) .
= Ai' (2

0z

03.05.20.0002.01
82Ai(2)

=7Ai(2

Symbolic differentiation

03.05.20.0005.01

n n (DL (—i+ k=11 (=31 +3k-1)(-3j+3k-n+1) i
T | o3, [_f)_
0z k=0 j=0 i=0 ijrk=jprk- 2|)'( )(——k)i 9

0k (—1)J+k-1(k—i)!(—3j+3k+1)(—3j+3k—n+2)n1(§)k[ N

——]l Ai(2) +
k20 120 10 itk rk-201(3) (3K 9

N

k20120 1=0 i!j!(k—j)!(—2i+k—1)!(%)i(§— )i

n ko1 (G Cie k= D)1 (3] + 3K+ D) (3] +3k-n+2), 4 (3 )k[ N

0 ko1 (D k=1 (3] + 3k=n+ 1), (-3 )k[ N

ZZZ —g]l A'(@/;neN

k=0 j=0 i=0 irjrk=pr-2i+k- 1)'( )(——k)i

03.05.20.0003.02

O"Ai(2 nt 1\ (1 1-n 2-n n 2 2y _ (2 2-n n 4-n 2
=3 3z" 32/3F(§)2F3 3 1 ,T,l——;— —ZF(—)QFs 5;1; ,1—5,7 Py ineN

0z 3
Fractional integro-differentiation

03.05.20.0004.01

0% Ai(2 ol 1y _ (1 l-a 2-a a 2y (2 2—-« @ 4-a B
=3"37° 32/3F(—)2F3 L 11— — —zr(—)ng L — 1, -
0z 3 3 3 3 3 3 3 3 9
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Integration

Indefinite integration

Involving only one direct function

03.05.21.0001.01

1 2
. zr(3) 12 4 88 aZr(}) 2 4 5 837
fAl(aZ)dZ: ﬁﬂ:z 5? 3 g; o -— k2 g; 3 52 o
2/3 1 2 4 3 4 5
33()3) 9V3 r{3)r(3)
03.05.21.0002.01
z 1242 V3 _(2y (24532
fAi(Z)dZ: 1P| =5 = = — |- —er(—)le == o=
32/31—@) 3339 4n 3 3339
Involving onedirect function and elementary functions
Involving power function
Involving power
Linear arguments
03.05.21.0003.01
a +1 [ @ 1
Z(Yr(§)~a2oz aB) az r(§+§)~a' 14a 428
fZ"‘lAi(aZ)ah:: s 5 -+l —— |- aF ot o o ot o
3
33 333 9 Vel 3 333 3
03.05.21.0004.01
a a 1
. FE) (a2 « zsr(§+§) (¢ 14a 427
fz”’lAl(z)dz: 2Rl - —+1, —|- VAR | ) [NRSTRRE - —
3323 3 3 3 9 9\3/§ 3 333 39

03.05.21.0005.01

fz"*3Ai(z)d‘z== —N+2AI@Q " +A'@D "2+ (n+1) (n+2)fz"Ai(z)dz/; neN
03.05.21.0006.01
szi(z)dz:: Ai'(2)
03.05.21.0007.01
fzz Ai(@dz==zAi'(2) - Ai(2)
03.05.21.0008.01
3
72| 6 [1 2 3 23] ﬁzr(%) (5 4 11_23]

9328 @1':2 2'3'2' 9 r(2)n(2) e 36 e

f\/? Ai(9dz=

23 2
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Power arguments

03.05.21.0009.01
215 (a2 @ 1 aZ*r(5+3) o 14 o 41
fz"’lAi(az')dz:: - 1I32(—; - —+1 —a3z3')— - ~2(—+ R —a3z3')
33%3¢ 3r 3 3r 9 9\3/§r 3r 33 3r 39
Involving exponential function
Involving exp
Linear argument
03.05.21.0010.01
Lo ag®? z 12151 az 54571
fe3( 2@ Ai@zdz== 5 2F2[g, 5; 51 5; 5(—4)(32)3/2)— —F [g 5 § 5 5(—4)(32)3/2)
2/3 [ 2 3
er(3) 6V3 r(3)
03.05.21.0011.01
2 z 12154 az 54574
fea(“) Ai@@zdz= ze[—, - - —;—(a2)3/2]—72l: (— == = =( 2)3/2)
32/31—(2) 6 3333 6\3/3F(%) 6 3333
Power arguments
03.05.21.0012.01
1 32 1
fe3( 2@ @) dz=
333 r+1(2)r(3)

4 121 2 1 ; 2 52 255 21
[z[3(r+1)r( )ZFZ( — = 1+ —; —(—4)(az’)3/2)—\Eaz'r(—)ze[—, —t— = =+ — —(—4)(az')3/2]))
3 6 3r 3 3r 3 3 6'3 3r 33 3

03.05.21.0013.01
2 z
fe3(az')3/2 Ai(aZ)dz==
3323 (r+1) r(%) r(g)
4 121 2 4 52 255 2
[3(r+1)F[ )ZFZ[— — = 1+—;—(az')3/2) \/_az'F[ ) [— —— = — — (az')3/2]]
3 63r'3  3r3 63 3r'33 3r

Involving exponential function and a power function
Involving exp and power

Linear arguments
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03.05.21.0014.01

_2an¥2
fz‘"le 197 hi@z dz=

1 4 (12212
[2"[3(a+1)1"( )ZFZ( .- —a+1 S 4)(az)3/2) V3 aza
33Ba(a+ 1)r(§)r(g) 3 6 3'3 3

2 5 2a 25 2a 51
F(—]ZFQ[—, — oo —+ o= (- 4)(az)3/2)]]
3 6 3 33 3 3 3

03.05.21.0015.01

1 o az?? 1 1 o and2
fx/?es‘ SN TCPIY PRS— PR
1s2Vz1(2)
34 1(2
2 2 2 a2 & 3 2
seniant(2)-vaz |-an 2w { Do 5 o, T | 2 e
3

23 -3
(as/z Z3/2) 3 73
03.05.21.0016.01

2 ap¥? z
fz"’le3(az) Ai(@zdz=

33%Ba(@+1) r(g) r(g)

4 1 2(1 1 2a 3 2 5 2a 25 2a
3(a+1)l"( )2':2(— — = —+1 = (az)”)—«/?azal‘( )2':2 - — == —+
3 6 3 3 3 3 6 3 33 3

Wl o,
[SHE N

s

03.05.21.0017.01

2 32 1 32 2
fVZ @3(aZ) Ail(azdz== —2 6a2 @2 zZAi(az) F(E]_
2
15a°Vz 1"(5)

3 2
2 2032 2 2 a F(E) 2 932 2
2vaz ae3(az) zli(gag'/2 23/2) F(g)(a@/z 23/2)2/3+\3/§+ e3®? zg’li(gaw2 23/2)
3 3

(as/z 23/2)2/3

Power arguments

03.05.21.0018.01

_2@a7F P32
fz‘”le 2@ Ai(@aZ)dz=

1 4 120 12
(2”[3(f+a)F(—)zF( AT 3¢ 4><az“>3/2) V3 az
332/3&(r+0/)1"(§)1“(%) 3 6 3r' 3 3r

2 5 Za 2 5 20 51
a/l"(—)ze(—, = — = —(—4)(az’)3’2]D
3 6 3r 3 3 3r 3 3

03.05.21.0019.01

2 312 z
fz“‘l 3@ Ai(@az)dz=

383 ar+o)r(3)r(3)

4 122 1 2a 2 520252054
[3(r+a/)F( ]ZFZ(— — = —+1; - (az’)3/2)—x7§az“ar( )2F2(— — = -, —+— (ai)”))
3 6 3r 3’ 3r 6 3r 33 3r 33
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Involving hyperbolic functions
Involving sinh

Linear argument

03.05.21.0020.01

2
fsinh(g (az)3/2)Ai(az) dz=

1 4 12154 4 12151
—[z[sr( ) F( ————— (az)?’/z)-sr(—) F(— — -, == (% (a )3/2]+

3 2 5 4 5 7 1 5457 4
V3 azr(g)[ [ ————— (—4)(az>3/2)—ze(— —= o —(az)”]]])

63333

03.05.21.0021.01

2
fsinh[g @2+ b)Ai(az) dz=

1 4y (12154 4y (12151
——[ebz[—se%r(—)zl:z( ————— (az)3/2)+6r(—) (— g —(—4)(az)3/2]
1232 r(2)r(%) 3/°76'3 3833 3/"16'33 33
2 54571 54574
Wazr(—){ [— — = o —(—4)(az)3/2) ®,F, (— — = o —(az)3/2]]])
3 63333 63333

Power arguments

03.05.21.0022.01

2 1
fsinh[—(az')S/Z)Ai(az‘)dz::
3 63%(r+ (%) r(g)
52 2 55 5 2 2 55 2 4
[ [\/_ar( ][ [— =4 —; —( 4)(az’)3/2]—2|= (— —— = = —;—(az')3/2])z'+

63 3r 33 3r 63 3r33 3r3

4 121 121 2 1

3(r+1)l“(—)2F2(— — = +—,—(az’)3/2)—3(r+1)r( ) (— — = 1+—;—(—4)(az')3/2]])
3 6 3r 3 3r3 6 3r3  3r3

03.05.21.0023.01

2 1
fsinh[g @z)¥?+ b]Ai(az’)aZz:: -

6323 (r+ 1T g)r(g)

2 5 2 2 55 2 1 5 2 2 5 5 2 4
o marl(nfS 2o 255 2 e o5 20 255 2 _(azr)s/z]]
3 63 3r 33 3r3 63 3r 33 3r3
4 121 2 4 121 2
3e2b(r+1)1"( )ZFZ(— — 1l — (az')3/2)+3(r+1)r( ] Fz(— — = — —( 4)(az')3/2)])
3 6 3r 3 3r 3 6 3r 3 ar

Involving cosh
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Linear argument

03.05.21.0024.01

2
fcosh[g (az)S/Z)Ai(az) dz==

1 4 1 2 1 5 4 4 1 2 151
S S T P e I TR R E et
Z)F(%) 3 63333 3 633 3

1232/3r(5
s 2 54574 54571
«/?azr(—)[ [ ————— (az)3/2]+2F2[— — = = —(-d(@ )3/2)]]]
3 6 3333 63333

03.05.21.0025.01

fcosh[ @z2°%? + b)Al(az)dz:

1 4 121514 4 1 2 151
_ﬁ[eb Z[—G@Zb F(—)ZFZ(_: —y =y Ty — (32)3/2)—6F(3)2F2(— — =, = = (=9 (az)3/2]
r

1232/3r(3 3 63333 63333
3
2 54574 54571
Wazr(—){eszF[ ————— (az)3/2]+2|:2{— i — —(-4)(az)3/2]]])
3 63333 63333
Power arguments
03.05.21.0026.01
2N 1
fcosh[—(az') / )Al(az‘)dz::
3 632 (r+r(2)r(3)

121 2

2 5 2 2 55 2 4 52 255 21
[z[—f/?af(—)( Fz[— —t— = =+ —; (az’)3/2]+ F[ —— = =+ —; —( 4)(az')3/2))z'+
3 3 3r 3 6 3 3 3r
3( 1)r[4) F( 1 ( 2’)3/2) 3¢( 1)r(4) F(l
r+ - — =1+ —;—(a +3(r+ - -
3 22 3 3 22 6

6 3 3r 3’ 3r 3
2 1
Sl — —( 4)(az')3/2)]]
3r

2 1
3r' 3’

6 3r 3’ 3r

03.05.21.0027.01

2 1
fcosh[—(az')3/2+b]Ai(az’)aZz==
3 633+ r(2)r(3)
2 5 2 2 5 5 2 5 2 2 5 5 2 1
[ebz(—\a/?ar[—)[e%zl:z(— —— = =+ — (az’)3/2)+ F (— —— = =+ — = (- 4)(az')3/2]]z'+
3 63 3r'3 3 3r 63 3r 33 3r3
4 121 2 121
3€2b(r+1)1"(—)2':2( — = 1+ — (az’)3/2)+3(r+1)1“( ] (— —_— —_ _( 4)(31)3/2)])
3 6 3r 3 ar 6 3r 3 3r

Involving hyperbolic functions and a power function
Involving sinh and power

Linear argument
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03.05.21.0028.01

2 1
ff‘l th(g (az)3/2) Ai(@z)dz=

6323 a(a+1) r(g) (4

B

3
12[112(1/

4 4 4 1 2a 1 2a
[z‘”(B(a+l)l"( )ZFZ[— — = —+1 = (az)3/2)—3(a+1)1"(—)2F2[—, — = —+1 —( 4)(az)3/2]
3 6 3 3 3 3 3 6 3 3 3
2 520 2522 51 52¢ 25 2a 5 4
Wazar(—) Fo| = —+ ==, —+ = = (D@ |- F| =, —+ - =, — + = —(@2¥?
3 6 3 33 3 33 6 3 33 3 33
03.05.21.0029.01
2 1
fz“‘lsinh(—(az)3/2+b)Ai(az)clz::
3 632/3a(a+1)r(§)r(§)
4 1 2e 1 2¢a 4 4 1 2e 1 2¢a
[@bz"(SeZb(a+l)F( )ze(— — -, — 41— (az)3/2)—3(a+1)r( )ze(— — -, —+1 —( 4)(az)3/2)
3 6 3'3 3 3 3 6 3'3 3
2 52a252a51 5 2a¢ 25 2a 54
ﬁazar(—)[ F(— — == —+ == (- 4)(az)3/2) 2P Fz[— — == —+— (az)3/2]]))
3 6 3 33 3 3 3 6 3 33 3 3 3
Power arguments
03.05.21.0030.01
: 2 32| a: 1
fZ"lsnh(g(az')/)Al(ai)dz== —
632/3a(r+a)r(§)r(§)
2 52&252&54 52(1252(154
zY(xSEaar( )(Fz —— 4= =, — 4+ — == @)= Fy| =, —+— =, — (az')3/2 7+
3 6 3r 33 3r 3 3 6 3r 33 3r 3
3 [4) F(l 20 1 2« .2 2’3/2) 3 (4) F(l 20 1 2« 1 23/2]
r+o)l - — = —+ a -3r+a)T ,—+1-—(a
+oll3) s 373 3 () r+oll3) s 373 3 3()]]
03.05.21.0031.01
(2 2 _ 1
fz"’lsmh[—(az')/ +b]A|(az’)d/z::
3 633 a(r+a)r(2)1(3)
2 52a252a54 52a252a54
oo (o220 22 20 2 )20 22 2 2
3 63r3333 63r333r33
4 1 201 1 2« . 4 1 2cx 1 2a .
3e2b(r+a)r( )ze(— — - —+ 1 —(az‘)/] 3(r+a)F(—] F(— — -, —+ 1 ——(az’)/]
3 6" 3r 3 3r 3 6 3r 3 3r

Involving cosh and power

Linear argument
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03.05.21.0032.01

1

2
fz“‘l cosh(g (@ 2)3/2) Ai(@z)dz=

4
[Za (3 (a' + 1) l"( )ze(
3 6 3 3 3

a2 20

6 3

03.05.21.0033.01

632/3a(a+1)r(§)r(—

1 2a 1 2«
- — - —+1; -

4

)

4
(az)3/2) +3@+1) r(s) ZFZ(

3
1 2a 1 2a
- — = —+1 —( 4)(az)3/2]
6 3'3 3

2a
"3

4

3(az)3/2]+2':2[ 20 25 2a 51

2 5 5 5
2520 5 N
3 3 3 6 3 3’3 3 33

1

2
fz‘"l cosh(g @z2°%? + b)Ai(az) dz=

633 q(a+1) r(%) r(g)

4 1 2(1 1 2« 4 1 2aa 1 2«
[@bz"(Sezb(a+l)F( )ze(— — -, — 41— (az)3/2)+3(a+1)r(—)2|:2(—, — -, — 41— 4)(az)3/2)
3 6 33 3 3 6 3 3 3
2 52a252a54 2¢ 2522 51
ﬁazar(—)[e ze(— — = —+—;—(a2)3/2]+2F2[—,—+—; - —+= —(—4)(az)3/2]]))
3 6 3 33 3 33 333 3 33
Power arguments
03.05.21.0034.01
2 o) 1
fz‘"l cosh(—(az') / )Al(ai)dz==
3 632/3a(r+a)r(§)r(§)
2 522 252 54 52a252a51
zY(—f/?aar[—) Fol = — 4= =, —+ = @) |+ F| =, —+ = =, — + —( 4)(az')3/2))z'+
3 6 3r 33 3r 33 63r333r3
3 (4)F(1 20 1 2« 14 2’3/2) 3 (4)F(1 20 1 2« " 4 er/z)
r+a)I|- - — - —+1 -(a +3(r+a)T - — - —+1 - a
R b o e r+oll3) s 373 3 ()()]J

03.05.21.0035.01

1

2
fz‘”l cosh(g @z)¥? + b]Ai(az’) dz=

2
(— V3 3 aa F[g) (€2b2|:2[
2b 4
3e (r+a) F(3)2F2(

52a/

63r
lZaf

6 3r’

632Ba(r +a) r(g) r(‘s—‘)

(@b pad

2 5 2a/ 5 4 2 5 2a/ 2 5 2a/ 51 2
-+ (aZr)/]'*‘ze(— —+ = -, —+ o= (= 4)(az')’))z“+
3 3’ 3r 3 3 6 3r 3 3’ 3r 3 3

1 2a 1 20/ 1 2a

4
- —+1 —(az’)3/2]+3(r+a)l"( ] F(
3 6 3r 3 3r

3’ 3r

1
+1 — (-4 @7 )3/2]))
3

I nvolving functions of the direct function

Involving elementary functions of the direct function

Involving powers of the direct function

Linear arguments
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03.05.21.0036.01
. 2
Ai'(@2)

fAi(az)zdz:: zAi(az)2 -
a

03.05.21.0037.01
1 nBi(az)
f dz== -
Ai(az? aAi(@z

Power arguments

03.05.21.0038.01

1 5
z 2123 1| 1-+. %
fAi(az’)zdlz:: G (—] az, =| | °)
s ,
62253 n%2r 31035 -5
Involving products of the direct function
Linear arguments
03.05.21.0039.01
. . 1 . az 1 1
fAl(—az)Al(az)dz: Gis o151
4\3/732/3a7r3/2 \3/732/3 6|62 6”3
Power arguments
03.05.21.0040.01
1 1
z az 1 1-55

fAi(—az')Ai(az’)dz:: Ggé y =
3 ! 3
122%3+/3 n%2¢ vzas 805358 %

Involving functions of the direct function and elementary functions

Involving elementary functions of the direct function and elementary functions
Involving powers of the direct function and a power function

Linear arguments

03.05.21.0041.01
1-

oo

2 2/3
Gg‘f1 (—) az

fz“‘lAi(az)Zdz: 3

w|R

WIN w|R

1
622/3\73 732 3|0 %

03.05.21.0042.01

. 2 1 2 . 2 .7 . .7 2
szl(az) dz= —2(a 22A|(az) +Ai'(az)Ai(az)—azAi (a2 )

3a
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03.05.21.0043.01

fzz Ai(az’dz= — ((a3 Z- 1)Ai(az)2 +2azAi'(@azAi(az —a* 2 Ai’(az)z)

5a’

03.05.21.0044.01

1
fz3 Ai(az?dz== — (a“Ai(az)2 Z+3a%Ai@@zAi'@Z- (32 + 3)Ai’(az)2)
7a

Power arguments

03.05.21.0045.01

a 5

z 2y 1] 1-5.5

fz"‘lAi(az')zalz::iGg’i (—) az, = " °
; :

62223 32y (1 31055 5

Involving products of the direct function and a power function

Linear arguments

03.05.21.0046.01

i . z | 2z 1 1- ag
fz‘”lAl(—az)Al(az)aZz:: Gys , — L1 .
12233 %2 V233 8|03 55
Power arguments
03.05.21.0047.01
a 1
z aZz 1 1-5%

fz‘”lAi(—azr)Ai(az‘)dz:: Gy , =
12253 2r  \V2 38 8|05 355 5

Involving direct function and Bessel-type functions

Involving Bessel functions
Involving Bessel |

Linear argument

03.05.21.0048.01

1
2 223773 ((a2%¥?) 2\23
flv(_ (aZ)S/Z)Ai(aZ)dZ:: ( ) Gi'g’ (_) az,
3 and? "

Power arguments
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03.05.21.0049.01

, =

3 11 -
0,33V

e 1 1 1
273375 z((@a2)*?) ” (2)2/3 1] 3@0-3),5(4-3y),-3-5+1
35| 5

2
flv(g(az')?’/z)Ai(az’)d/z::

_3rv+2
6r

n32r

Involving Bessel | and power

Linear argument

03.05.21.0050.01

4 7
2 273378 2 (@2¥?) 218 1] §(1-3v), 5(4-37), £ (-2a-3v+6)
2711 - (@a2%?|Aian dz= Giflz] az =
"\3 32 35\ 3 '3 I l2a- T, -
i 0,3 5(-2a-3v), 3 -v,-v

03.05.21.0051.01

4 7
2 273375 M2 (a¥?) 28 1] 32(1-3v),2(1-3v), £ 4-3v)
fz3/2IV(—(az)3/2)Ai(az)dz== - Gie (—) az, - - .
s m 3 3| 0,3 3(-3v-5,3-v,-v

03.05.21.0052.01

11

4 7
273375 (@2%)  ((2y%° 1] §4-3,;7-3v)
2’4[ )
' 51 5 -

2
fz’3/2 IV(— (az)3/2) Ai(@az)dz=
3 732 \/?

3 0 v, =V

Power arguments

03.05.21.0053.01

a

. 1 1 v

2 27335 2 ((a)¥?) 23 1| 2@-3v),2(4-3y),-L-L+1
fz“—l|V(—(az')3/2]Ai(az')dz:: ( ) Gis [—) az, = | ° . 16 Zsrgr ?
3 32y 3 3 0, iV - a;r v

Involving Bessel K

Linear argument

03.05.21.0054.01

2 1 1 _
f KV[— @ 2)3/2) Ai(@z dz==- 2733772 (@2%?) " csotnv)
3 avr
23 1 v g_rvq_v 2123 1 vil vt2 y+2
2v 23 2’ 2’ 2 23 2 2 2
[4"((az)3/2) G5 (_) az,g 121 2 , |9 Gss (_] az,g 12 v 1 2
33 V3TV T2 RPN
03.05.21.0055.01
2
fKO(E (az)3/2] Ai(@azdz=
1 a2 1| 131 2@ 1] 5Lt
27 Ggs [—) az,g 112 2 +(3Iog(az)—2|og((az)3/2))(33:5 (5) az,g 12 12
83 ar¥ 3'3'3' 3’ 0 3 3 0, 33
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03.05.21.0056.01

2
le(g (az)S/ZJ Ai(@z)dz=
1 a2 1] 131 » 2% 1] 11
—|27G3 [—) az, — +(2log((a2”“) - 3log(az)) G (—) az, —
83 and? %3 3]-%3%2 10 (21og( ) )Gss 3 3121 %91
6’6 6" 6 6’ 6 6 6
03.05.21.0057.01
2
f Kz(g (az)3/2]Ai(az)clz==
1 a2 1 1, % 1 ( (@2 22 2\23 1 % 1,1
7 Gy (—] az, — s 1 4 s +(3log(az) - 2log((a2 G35 (—) az =, & , 1
83 and? 3 -3 T3 3 5;0 3 3 3 5,—5,—5,0
Power arguments
03.05.21.0058.01
2
va(g(az')3/2)Ai(az')dz::
1 1 v 1
1 (7 B . 23 1| 2(@-3v), 24-3v),-L-1+1
|2 @ e | # (@27 (5] ez P S ez |
Var 3 3 0% 1y oy 22
v 1 1 1
23 2/3 1 5—3—r+1,g(3v+1),€(3v+4)
9 Gsel|=| aZ, -
“I\3 3 0,1 v, vel 302
L3V 5,
03.05.21.0059.01
2 ) . 1
fKO(—(az') / )Al(az')dz:: -
3 122 V3 2%2r
af(2)° 1] 1= 3ir %’ % 312)) (<23 o 1 %’ % 1= E‘l_r
z|27 Gy (5] az‘,5 0o ll 1 +(3logaz) - 2log((az)¥?)) G3s (5) az’,g 0lol 1
’ 15151_5 151 151_5
03.05.21.0060.01
1 1 2
2 1 2y 1 1-5 %63
le(—(az')w)Ai(az')dz::— 2|27 Gl (—] az, - AR
3 3 6 32 ~I\3 3| .t _115 _1
122 V'3 »32r 2’ 6" 2'6" 3r
3/2 23 23 1 %' g‘ 1- %
(2log((aZ)**) - 3log(az)) Gss [5) az“,g Ls 1 1 1
25 "2 T8 T3
03.05.21.0061.01
2 A 1
sz(—(azf) / )Al(az')clz:: -
3 6
3 12V72 V3 2%
1 1 2 1 2 1
2\23 1 1-=% 2 0\23 1 124 1
41 3r' 6" 3 3/2 2,3 6" 3 3r
z|27 Gy (—] az‘,g 2,41 +(3logaz) - 2log((aZ)**)) Ggs (5) az’,g L4 g2 1
=3 L35 vyl -5 -3
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Involving Bessel K and power

Linear argument

03.05.21.0062.01

2
ff‘l KV(§ (az)3/2) Ai(@z)dz=

l 7 7 -V v
27337 2 (%) o) | 4 ((a2*?) G2

Z3

2

2/3
g

1 %(3v+1), %(3v+
az, —
3

o el

03.05.21.0063.01

2
f 7t Ko(5 (a 2)3/2] Ai(@az)dz=

0, %,v,v+%, %(31/—2&)

1] 3(1-3v), 2(4-3v), 2 (-2a-3v+6)

3

3
5

2123
(_] az
3

4, %(—Za/+3v+6)

1 1
b 30 (-2«

0.3 %

- 3v), %—v, -V

a 1 2 1 2
pad 2B 1| 1-3,%, 3 B3 1| =3l
— 2nG‘3‘é( ) az f 16 Sa +(3log(az) - 2log((@2)*?)) G52 [5) az 613
12V2 V3 7% 00533 030
03.05.21.0064.01
2 _ 1
fz"‘l Kl(— (az)3/2)A|(az)alz:: S —
3 6,
3 12v2 V3 7%
23 q 1212 2/3 1 129 ¢
s | - 363 32) _ 23(( < * 6’3 3
7|27 G [3) az, 3l 1 115 o +(2log((@2)*?) 3Iog(az))G3v5( ) az, alis 11
2’ 6’2" 6’ 3 '6’ 2’ 6’
03.05.21.0065.01
2 _ 1
fz"‘l Kz(— (az)3/2)A|(az)alz:: S —
3 6,
3 12V2 3 732
B g 1-%.53 ;g L2q-¢
rad Y dcre [—) az, — %3 14 (3logaz) - 2log((az¥?)) G22 (—] az — 63 3
*\s 3| 12,14, 2] 1% @2 (5 31,4 -1,-2 -
3 3 3 3 3
03.05.21.0066.01
2 _ 1
fz3/2 Kz(— (az)3/2) Ai@dz= ————
3 6
3 12V2 V3 532
# 1l S wo g LLZ
22|27 Gge (—) az — 4 s +(3log(az) - 2log((@2)*?)) G52 (—) az —| s
3 3 —1,—5, 1, 373 3|1 g.—l.—g,

w|R
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03.05.21.0067.01
2 1
fz—s/z Kz(— (az)s/z) Ai(@z)dz=
3 12V2 V3 12V7
553 » 1| 5
]+(3Iog(az)—2Iog((az)3/2))G§f1 (—) az,g A
'3’ ’ 3

2R 1
27 Gyg (5) az, —

Power arguments

03.05.21.0068.01
szK (E(az')?’/z)Ai(az')d’z——
V| 3 -

4 7
27337 2 ((a2)P?) 62‘3[(2)2/3

|=

a v 1 1
—§+5+1, g(3V+1), 6(3V+4)]_

1 5 1
— mcse(nmv) — az, —
2 a2y % 3 0, % ViV + %

N <
w

r

1 1 a
g(l—3V). 6(4_3V)’ T3 3

4 7
27337 s (@) 23 1 s+l
Gss (_) 23 ol 1_, _, _2as3ry
33 Vi =V 6r

2y

03.05.21.0069.01

2
fz“-l Ko(— (az’)3/2)Ai(az')dz:: S
3 1232 3 32y

S SRS s | Biies
7|27 Gys [—) az, - lr ) +(3log@?) - 2log((az)*?)) G52 (—) aZ, —| 7,7, '
3 31003 3 -5 3 3oLt o
3" 3 r 3 3 3r
03.05.21.0070.01
1 2
2 z 2328 1| 1-4,5%
fz‘”lKl(—(az’)?’/z)Ai(az’)clz::7 — Gap (_) az, =| | 07 |-
3 6 ! @
3 22 Va7 3T 13 3l -3-%28
z‘”(glog(az’)—log((azr)S/z)) Lo (222 , 1 %, 2,1_;’7
Gy (—) az, —
3nr *\s 3|15 1 1 o
2’6 2 6 3r
03.05.21.0071.01
2 3/2 . 1
fz“ Kz(—(az') / )Al(az')alz: S
3 6
3 2V2 V3 Vn
a 1 2 3 _ 3/2 12, a
z 4,1 2\ 1 I-3r %3 z"(zlog(az') Iog((aZ’) )) 23 2\ 1 53 13
— G5 =| aZ, s a4 ot Gysl|=| aZ. - . )
3r 3 3 _1,__,1,5,_3_ 3xr 3 3] 1, 5,_1,_5,
r

Definite integration

For thedirect function itself
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03.05.21.0072.01

fmAi(t) dt=

03.05.21.0073.01

wA' d !
t)dt=—
Jy A=

03.05.21.0074.01

0 2
f Ait)dt == —
—00 3

03.05.21.0075.01
fwt"’lA'(t)dt ! 3%r(a)r(a+l)/ Re(e) > 0
i = — —|I'l —/; Re(a) >
0 2n 3 3

03.05.21.0080.01

Ta « atl _ner(e
fwt“’lAi(t)d/t:: Laiees (V3 ex{s)-2car)rts )‘ - Z) o f Re@ >0
~ 2 re-3) r5-3)

Involving the direct function

03.05.21.0076.01

S 1 1
f Ait) dt::—ir[——)
0 6

12V2 V3 %2

03.05.21.0077.01

00 o 1 _2e45 20+t (] a a+1 1 «a (T«
ft“‘lAl(t) dt==——— 273 3 6 r[———][3“r(—)r(—)-2«/§r(--—)r(a)sm(—)]/; Re@) > 0
6 3 3 3 3 3

0 32 l_z)
bg 1"(3 3

03.05.21.0084.01

ooAi(X)d s i . 423':12423223': 223F2
——dx= i+ —|- ;= — - = = — Ty — =
o X—z i ) Bl iy R ety AR (i L

[AYRES
wl o
©o| N,

Im(z2) >0

03.05.21.0081.01

< Ai(x)?
f dx=irAi(2(Ai(2 +iBi(2)/;Im2 >0
o X+2Z

Involving the direct function and derivatives

03.05.21.0082.01

dr/ineZAmeZ

ml ml
T3 (t—-7)3

mn| x -(m) y
or)_cmen (P
Aj-2) — 3™nD f T T
\a :

03.05.21.0083.01

Ai™ L)Aim[—y )
t VT v “L man- X+Yy
f 1 1‘ L dr=t ™" 1)Ai"“*”)[—]/; neZAmez
n+: M+ 3
° T3 (t-1)% vt

Multipleintegration

]22+27r Bi(z)]] /i
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03.05.21.0078.01
X X X
ffAi(t)dtdx::Ai’(O)—Ai'(x)+xf Ai(t) dt
0 JO 0

03.05.21.0079.01

n+2

f f f Ai(=tydtdt ... dtdt = cos{—(n—l)n)
0 Jt t 3

%)

n-times

Integral transforms

Fourier exp transforms

03.05.22.0001.01
i3

e 3

FUAID] (2) =

Var

03.05.22.0009.01

lL’(£+wz—£]
FLAID) At +wW)] (2 = ¢
2V 2n Vinz

Inverse Fourier exp transforms

03.05.22.0002.01

Fourier cos transforms

03.05.22.0003.01

1 6 2 75 2 1 54 2 P
FalAi®)] (2 = 4[3\/§F(—)1F2[1; i ——]24—235/6F[—)1F2[1; i ——]22+87rcos[—]]
12V7Z %2 3 6 3 36 3 6 3 36 3
Fourier sin transforms
03.05.22.0004.01
1 [9®er(R)2 a1 Ay V3r(l)z 27 P 2 (2
Fs[AiD)] (2) = Foll = — —— |+ —————— |1, -, — —— |- —sin| —
Vanr | 280x 36 36 x 6 36 3 (3
Laplace transforms
03.05.22.0005.01
1 # 1 (2 2 2y (1 2
LIAIM] @ =—¢ ° [(3“«/?) r(—)r[—, ——]—2(—1)2/3x/§r(—]r[—, ——]]
127 3/ |13 3 3/ (3 3

03.05.22.0006.01

2 bl 6 z 3
L[AI(-1)] (2) = 18122 e3 [35/6 E;[E] r(%)z‘us\/? Ei(g] F(g)z?‘—6n(zx/§+(za)2/3_2zz)]
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Mellin transforms

03.05.22.0007.01

471 (7 z+1
M[AIM)](2)==—3 ¢ F(—) F(—) /i Re(z2) >0
2r 3 3
Hankel transforms

03.05.22.0008.01
v+l

Hy [AID)] (2= 27763 3 22

1 i (v o1 v 5 v 1 v 5 v
—1323 61"(—+—)F—+ 4Fs|=+—- =+ —, =+
rT(v+1) 3 2/ 13 6 6 46 12 6

e 13y (v 11 v 183y 17 v 19 4 5
z“r[ + )( )4F5—+—,—+—,—+—,—+—;—,—,
7rF(v+3) 3 6 6 126 12 6 12 6 12 3 3
4
3

V 35 j—;]] r(+ 1)r(1ﬂ)r(ﬂ) (mzzr(g i g]

3

4
—+1, -+
3 3

13

4 4
i ,
6 12'6

v 7
aFs| =+ —,

v 4
_+ —
6 12 6 3

3 5 2 2
j— R — + ju—
4 4 3 3

4 2 3
—-—|||z>0/\Ren) > -~
+3 36]] z> /\ e(v) > >

wl <

v v
"3 33

Representations through more general functions

Through hypergeometric functions

Involving oF 1
03.05.26.0001.01

iyt Fzz3 z F_4.z3
S

Through Meijer G

Classical casesfor the direct function itself

03.05.26.0002.01

LT 10 i
Ai (2 = 32? {Gl,B[ 9

03.05.26.0024.01

G290 i
02| g

z
9

z 1,0

Gis| o

1
11
0.-33

s g
i—-<ag?d =~
3 3

1

2

11 2/3
3 3

N

Ai(2 = 0,

Wl

271\6/3

Classical casesinvolving exp
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03.05.26.0025.01

_1(223/2) ) 1 20 4732 2 2 2
Ai(2 = G5 5 /s —? <arg(2 < ?

233 V. 3 ]03

03.05.26.0026.01

222 1 01 4732 g 2 2
e ? Ai(g= G ) [, —— <ag2 = —
20233 732 3 |0 5
03.05.26.0027.01
5
3 2/3 1 2
eZAi[(—) 22/3] = Gig 2z 62
2 2283\ 0.3
03.05.26.0028.01
5
3\ 1 =
& Ai (_) 22/3] = cHl2z| °
2 222/3\6/3 732 03
Classical casesinvolving gF 1
03.05.26.0003.01
bt 1 1
_ 2Y 23T ,, |42 | 5@-3D,5(7-3D| x n
A|(Z)0F1;b;§ == 57(32:4 ? 1 4 /;—§<arg(Z)S§
\/?713/2 0, 5,1—b,§—b

03.05.26.0022.01
oy 23 L4-3b), L(7-3b)
Ai(32/3 \3/?)0&(; b2 = —— G224z| ° ) ° .
\6/§7T3/2 0, 5,1—b,§—b
Classical casesinvolving oF1

03.05.26.0004.01

7
(A P [aB| 5@4-3D,57-3D)) x
Ai (2 oF; Jb;g = G4 ry 1 4 /;—§<arg(z)s§
\/?ﬂs/z 0, g,l—b,g—b
03.05.26.0023.01
b,Z 1 1
i b3 1@a-3n), 17-3D)
Ai(32/3 «3/?)05(; b 2) = G3az| ° | %,
- ,
\/§7T3/2 0, 5,1—b,§—b

Generalized casesfor the direct function itself

03.05.26.0005.01

1
G(Z):(z)(:y% Z, 5‘ 0, %)

Ai(2) =
277\7?

Generalized casesinvolving exp
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03.05.26.0006.01

2702
exp[——
6
3 237 V3

03.05.26.0007.01

2732
ex —_—
(%5

1 [2V2z 2
Ai(2) = Gy

Generalized casesinvolving cosh

03.05.26.0008.01

2232
cosh| —
3

03.05.26.0029.01
3\%3 2 1 o 12
cosh(z) Ai (—] 23| =9 - nG29z =
[2 3 72]0 L

Generalized casesinvolving sinh

03.05.26.0009.01

272 2 2R 1| o
snh| — [Ai@ =-9 - nG20 [—) z -
[ 3 ] Vi3 23 3|12

03.05.26.0030.01

3\28 2 1| 55
sinh(z)Ai[(—) 22/3]= S B Y cry R R
2 3 202,203
Generalized casesfor powersof Ai
03.05.26.0010.01
5
1 2B 1§
AP N
N :
20233 732 3 310,33
Generalized casesinvolving Ai’
03.05.26.0011.01
o 1 2 1| 3
Ai (9 Al' (2 = -—— G5 (—] z, — )
4732 \\3) "3]0,3, 2
3’3
Generalized casesinvolving Bi
03.05.26.0012.01
5
S 1 (2% 1 8
Ai(9Bi(2) == — G35 (—) z, — 5 1
; :
20233 732 3 310,53

Generalized casesinvolving Bi’

2 2R 1 ,
Ai@ =9 - nG2) (—) 2
3 3 3|01 3,

_ 1 20 2
Ai(@=——"—G5[3#2%z -

12 '
20233 732 323 3o
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03.05.26.0013.01

1 1 L2y
Ai(29Bi'(2 = — - —— G;3 (—) Z,
2n  4x%2 TTI\3

Wl
win MR
o

D —

Generalized casesinvolving oF;

03.05.26.0014.01

23] PR ()

Ai(@oFqf; b —|[= 22
@0 1[ 9

T P24

NER L

03.05.26.0031.01

2y%% 1| §(4-3b), 5(7-3b)
zZ, —
[3) 3

1 4
0, 5,1—b, E_b

7

1
151

b-Z 1 1

2 3I(b) 1|z (4-3Db),Z (7-3b)
Ai (32/3 \7?)05(; b2 =:— G2 2237 =|° ®

V3 e 3

4
0 1—b,§—b

Generalized casesinvolving oF;

03.05.26.0015.01

7
(A P 2@ 1] §@4-3b), £(7-3D)
Ai(2)oF4|; b; Y G4 (5] z 3 L 4
\/3”3/2 0. 1—b,§—b

’ 51
03.05.26.0032.01

bl 1 1
N 23 1| $(4-3b), 2 (7-3b)
Ai(32/3 N z)oFl(; b; 2) = G242z, = | ° . ° .
NERS 3] 031-b3-b

Generalized casesinvolving Bessel |

03.05.26.0016.01

3v
232 77 () L2 1 %, %
Ai2 1, = Gy [—) z -, 1
2\3/7\6/?”3/2 3 3 5,6(3\/4‘2),—5,6(2—31/)
03.05.26.0033.01
1 2
3)23 1 1 53
Ai (—) 22/3]IV(Z) =—Gu 7% |, "
2 272 V3 72 3] 2567+, -3, 52-3y)
Generalized cases Bessdl involving K
03.05.26.0017.01
272 1 S22 1 5 2 1
Ai(2 K, = Gy, (—) z, — N N
3 6 4 4 v
22 VEVE Y 33527305567+
03.05.26.0034.01
1 2
3\ 1 1 53
Ai [—) 22’3)Kv(2) ==—G§’3[22/3, - A ]
3 6 " v v
2 2V2 V3 V1 3]-25@-3.35@v+2

Through other functions

/i 73 @2m <ag@ = 3
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Involving Bessel functions

03.05.26.0018.01

1 2 2
Ai@=—-V-2 [Jl(—(—2)3/2)+3 1(—(—2)3/2)] /;Re(2 <0
3 3\3 -5\3

03.05.26.0019.01

1 272 272
Ai(2) = —«/?[I 1[ ]—Il[ ]]/; Re2) =0
3 o 5l 3

3 3

03.05.26.0020.01

1(, 272 _1 272
Ai(z)::—[ 22 | 1[—]-2(232) su[ ])
3 3 3 3l 3

03.05.26.0021.01
1 |z 272

Al(Z) = — - K: /1 Re(z)zO
V3 3 3

Representations through equivalent functions

With related functions
03.05.27.0001.01
in o o2in _ain i
es Ai(e 3 Z)+Ai(@ 3 Z) =% Bi(2
03.05.27.0002.01
iy 1o
Ai(z«; 3 ]:: 5 e3 (Ai(2 -iBi(2)
03.05.27.0003.01

2ri 1 wi
Ai(Ze‘T) = Ee‘? (Ai(2) + i Bi(2)

Zeros

03.05.30.0001.01

Ai(z)::O/;z::zk/\keN/\zk:: (gn(4k—1))/\

5 77125 108056875 162375596875

- + - +
4802 36d* 82944d° 6967296d° 334430208d%
1622671914671875 150126478779573265625 644932726927939889453125

f(d)=-d*® [1 +

+ -
66217181184 d'2 82639042117632 ™ 3470839768940544 16
13042116997 445580075044921875 569789860 268573944980 176052734375
520200964 553048064 '8 132083753999 606 658432 d?°

03.05.30.0002.01
Im(z) == 0 A\ Re(z) < 0/; Ai(z) =0

Onthereal axis, Ai(2) has an infinite number of zeros, all of which are negative. In the complex plane, Ai(2) has no

other zeros.
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Theorems

The solution of the time-dependent free particle Schrédinger equation

The solution y(x, t) = Ai(c(x — ¢ t?)) exp(i c3 t(x — 2/3c*t?)) to the time-dependent free particle Schrodinger

Py(x ; (XY
ne ot

equation — evolves with constant accel eration and without distortion or spreading.

The solution of the time-independent Schrédinger equation
The delta function normalizable solution of the time-independent Schrédinger equation with alinear potential
—Y’(X) + X Y(X) == & Y(X) hasthe form: y(x) == Ai(x — &).

Edge scaling limit
The probability that the largest eigenvalue of a Gaussian Unitary Ensemble of dimension d can be expressed using

theintegral kernel (Ai(x) Ai’(y) — Ai'(x) Ai(y)) / (X - Y).

Linearized Korteweg—de Vries equation

auxt)  dPuxt)
ot )

ux, = @07 [T Ai(x-y) BH7F) fy) dy.

The solution of the initial value problem =0, u(x, 0) = f(x) is given by the Airy transform

History

—G. B. Airy (1838), H. Jeffreys (1928, 1942)
—J. C. P. Miller (1946) suggested the notations Ai, Bi

Applications of Ai include quantum mechanics of linear potential, electrodynamics, combinatorics, analysis of the
complexity of algorithms, optical theory of the rainbow, solid state physics and semiconductorsin electric fields.
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