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NPEOUCITIOBHE

Hacrosumit CnpaBoyHHK MO ONEpalMOHHOMY HCUMCJIEHHIO COAEPKHT TaGHibl
¢opmys1 onepalMOHHOTO HCYHCJEHHS, T. €. TabJuubl TNPsAMOro U o6paTHOro HHTe-
rpaJjbHoro nmpeo6pasosanus Jlanjaca — Kapcona.

Bo3sMoxxHOCTE cocTaBseHusi Tabauy ¢(OpMyJ ONePailMOHHOI'O HCUMCJIEHHd, CO-
IepXaulHX pasjHuHble (YHKIHH, 4acTO BCTpevalolHecs B NPHJIOKEHHAX, SBJAETCH
CyLLeCTBeHHLIM NMPEUMyIIECTBOM OliepalHOHHOIO MeToJa. B mpomecce npumeneHus
ONMepalMOHHOIr0 HCUMCJIEHHS K PpelieHUI0 KOHKPeTHhX 3ajau Oo0BIYHO TNOJyualoTcs
onepalUOHHbIe COOTHOLUEHHS, KOTOpble B AaJsbHeiilieM MOryT ObiTL HMCMOJIb30BaHbI
Npyu pewleHuy pasanuublx npobsem. [lostomy Tabauusl GopMys npamoro H obpat-
HOro MHTerpaJbHoro mpeo6pasonpanus Jlamaaca umeroT ofWHMPHYI0 06JacTh IPHJIO-
. JKEeHHH, O0XBaTbIBaIOULY10 cOO0i caMble pa3HoOGpa3HLIe OTPAC/M 3HAHUHA: MaTeMaTHKY,
(H3MKY, MEXaHHKy, 3JeKTPOTEXHHKY U T. A

OcHOBHBIM Ta6/uuUaM ONEPALHOHHOTO MCUHCJEHHS] MpeAlIecTBYeT TMepedueHb
oGo3HaueHHil cheuuasibHBIX (QYHKUHMH H HEKOTOPHIX NOCTOSHHbIX. OG6Go3HaueHHs
crieldalibHblX (QYHKUMH M MOCTOSHHBIX B 3TOM MepeyHe CJCAYIOT B aJ(aBUTHOM
nopsjike, NpHYeM BHauaJje pasMelleHbl 0003HaueHUs, HauMHAIOUIMECH JIATHHCKHMH
OykBaMH, a mocJle HUX — y:Ke o603HaueHHsl, HauMHAIOWHecs rpeyecKUMH GyKBaMmH.

Jdasa yro6eTBa moJib30BaHUSI CIPABOYHMKOM KJaccupukanus ¢opMys cresaHa
KaK Ha «s3blKe OPUrMHAJIOB», TaK M Ha «si3blKe H3oOpakeHuil». B cooTBETCTBHH
C 3THM BCe OnepailioHHbe (POPMYJIBI PaCNOJOKeHbl B BHJAE ABYX KOJIOHOK.

B nepBoit rsase B JIeBOH KOJOHKE NpuBogsATcs ¢(yHKuuu [ (¢) (opuruHaJbr),

a B NpPaBOil KOJIOHKE — COOTBETCTBYIOLINE UM OnepaTopHble H306paKeHus f(p), rae
@ .
fo)y=p S e-Pif (1)dt (p—KoMmeKcHHIT mapameTp)

Y

o3Hauaer npeo6pasoBanne Jlannaca—Kapcona.
Bo Bropoii riase B JeBOH KOJIOHKE pacloJiaraloTcs onepatopHble HaoGpaxe-

Hus ?(p), a B NpaBoi — COOTBETCTByloUIMe UM dyHkuuu f(¢), rae

cH+iw

1 ¢ [ (p)

B TpeTbell M yeTBepTOil raaBax cojepxKarca (opmyJsl OrnepaiHOHHOro HCUHC-
JeHusl JAByX nepeMeHHbX. [lo anajoruu ¢ npeapiiyuiuM B JIEBOIl KOJIOHKE TpeTheH
rnaBbl NPHBOAATCS (QYHKUHK f(x, y) (OpUIrHHaJb), a B NPaBOH —COOTBETCTBYIO-
uie MM onepatopuuie u3obpaxeuns f(p, q), rae

0
fp, 9)=pq S Se—l’x—ql’f (x, y)dxdy (P, g —KOMIJIEKCHbIE MAaPaMETpHI)

o O

osHauaer ABymepHoe npeoGpasosanne Jlannaca—Kapcona



6 IT peducaosue

B uerseproit rjase B JeBOHl KOJIOHKe pacnoJiaralorcs omnepaTop Hble H306pa-
xenud f (p, q), a B npaBoii — CcOOTBeTCTBYIoLIMe UM GYHKUUM [ (x, y), rae

Cy +j0 Cg+l‘(ﬂ

1
foo )=— 1= S S epx+qyf_(;)pq’_‘7_)dpdq_
C1—i{® Ca=~{®

Copnepxkanue Tabauy GopMysa [CHO H3 JOCTATOUHO [OAPOGHOrO OrJaBJEHHS.
[Tpn KaaccupUKaAUHH KYCOUHO-HENPepPhIBHBIX (PYHKUMUH aBTOPbl COYJH BO3MOXKHBIM
He 00BeJUHATb MX B CAMOCTOSITEJIBHBII pasjes, MO3TOMY OHH OKa3aJiHCh BKJIOUEH-
HHIMM B pa3Hble pasfieJill B COOTBETCTBHH C HX 3aJaHHMEM Ha OTAEJbHBIX HHTEp-
BaJjax. '

[Ipu coctapsiendH TaGauu ObIIM HCNOJb30BaHE! B GOJBHIMHCTBE CJyuaeB cylie-
cTBylole paboThl aHajorHyHoro xapakTepa. Cpesi HHX OTMeTHM cJleJYIOILHC
pabotui: {1—3], [6—8], [10], [12—14].

[Tpu o6paboTke Takoro GoJbLIOrG KOJuecTBa (GOpPMYJ BO3MOKHBI HEJOCMOTPHI
i OWIMOKH., 3a BCE 3aMeyaHH U NpeJJoXKeHHs M0 YJYUIEHHI0 KHHUIH aBTOPBI
3apaHee BBIPAXKalOT rJyGoKYyio 6.1arojapHocTh YHTaTeJAM.



HEPE‘lEHB OBO3HAYEHHUA CNEUHUAJIbLHBIX ®YHKUUNA
‘ U HEKOTOPbIX NMOCTOAHHbLIX

Ne OGo3Hauenue HaumenoBanue
1 Archx=1n(x+ VY x2=1) O6parnas runepGoauyeckas OQYHK-
wust
2 Arshx=In (x4 V 2 +1) To xe
3 Arthx=lln b4 »
-2 1—x
4 Arcthx=—l-'ln)H"l »
2 x—l_
_T@a+v)
> @ ="T
6 (@), =1
7 (@),=a(@+1) ... (@a+n—1)
n=1, 2,3, ...
8 ( C; ) =TT {)(?‘Zib - BMHOMHaJIbele. KO3DOUIMEHTE
9 arccosx:-l- In (x++ V2 =1) O6paTHas TPHrOHOMeTpUYECKas
t (yHKUHSA
10 arcsin x =-}- In (ex+ V' 1—x2) To xe
1 t =L 1n 1 —ix »
ey =5 "M ¥
¢ i x——i
12 arcctgx=? in oy »



ITepeyens 0bosnauenull

Ne OGo3naueHHe Hanmenosanne
n
T 2
13 B(k) = C_O_S_ﬂ_ [lonswil sannuntTuueckuit uurTerpan
VIi—E&sin? @
0
14 _ B, Yucna BepHynau n-ro nopsaaxa
15 bei, (x)=1Im [/, (i Vi x)] ®yukuns Tomcona
16 ber, (x)=Re[J, (i Vi x)] To xe
17 bei, (x) =bei x »
18 ber, (x) =ber x »
19 =—I"1)=—yp ()= [Tocrosinnas itnepa
=0,577215665. ..
11
? tn2 2
20 C(k)=§ S @ cos ‘P‘f‘P [oaneiit anaunTHueckuil HHTErpadj
(1 —k2sin2)’/»
[
l X
cos u
21 Cx)=——=— | ——= du Kocunyc-unrerpan ®penens
Vi) Vu y d P
0
I'(n+2v)
: Vi) =
22 C) (x) = T+ 1) T (V) X [Tonunomut ['erenGayspa
XzF,(n+2v, —n; v—}——;—; ?)
x .
e—lu
23 C(x)—iS (x)=§ ————du= Wnrerpan ®penens
]/2nu
Q
1 A
=5 | H) (@) du
vy
24 Cey, (2, q)=ce,, (iz, q) Ilpucoepunennas (MoAupHUIUPOBAH-
Hasa) ¢yukuus Marbe nepsoro

poxa



ITepeuens 0603naueHUL

IB 3ak. 1125

Ne O6o3nayenune Hauwmenosanue
25 Ceyp 44 (2, g)=ceyy 1+, (i2, q) [Mpucoepunennas (moaudunupopat-
' Had) ¢ynkous MaTbe nepBoro
pozna
[ o]
26 Ci(x)y=— S CO; % du= WMuTterpanbHblii KOCHHYC
X
X
=1n 12 _S L:io.s_tf du
u
0
27 Ci (x)=—ci (x)= To xe
=% [Ei (ix) + Ei (—ix)]
> ]
28 Cean (2, )= ) ALY cos 2kz TMepnomnueckas dynxuus Marse
k=0 (pynkuust Mathe nepsoro posa)
29 Clgn+1 (2, 9)= To xe
- ]
= ¥ AG" ) cos(2k+1) 2
k=o
eXf-e—* .
30 chy=—H5— Tinep6ouuecKuil KOCHHYC
ix ~1ix
31 cosx =T "
2
32 ctgx= sk
sin x
]
33 CSC X = ——
sin x
34 cthx:% TunepGo/MuecKHii KOTaHICHC
35 cschx = s—l—)—c TunepGosmuecKnil KOCeKaHC



10 ITepeuerny 0603naueniil
Ne C6osnaueHne Haumencpanue
chu—1 . . .
36 chi(x)=1Inyx+ S du Hurerpanbusiii runep6osnyecK i
. KOCHHYC
T[
37 D(R)= 5 sin” @ dg [Monuulii sanunTHUECKHH MHTErpaJ
V 1 —k%sin?2 @
38 D, (x)= ®yHRUMS napabosHyecKoro HHJHHI-
111 \ pa (¢pyukuus BeGepa)
=22 iy Wy ( L)
R
39 D, (x)= To xe
L
"‘(——1)"84 ad_n(e 2 )=
-
=e * He,(x); n=0, 1, 2,...
kil
40 E(k)——:s VI—FsiZ do [Monublfi sM/unTHYECKIH HHTErpas
0
P
41 E (&, qJ)=S V1—=k%si?u du DANMMNTHUECKUI WHTErpai BTOPOro
. pona
| I
42 E,(x) =—n—Ssm vp —xsin @) dp | Pyukuus BeGepa
X
43 HurerpasbHas nokasarenbHas ¢yHK-

Ei (x) = S fun_du:n (e%)

-

HH S
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Ne O6osHauenue Hauvenosauue
o
e-ll
44 —Ei(—2)= S —du= Hnterpasnbuas noxasaresbHas QyHK-
u nus
4
[+ o]
n
—2
=—C—Inz— Z: (——)—=
n-nl
n=1
1 b4

=z %e *W | (2,

’

2

—m<argz<m
45 Ei (—ix)=Ci (x) —i si (x) To xe
46 Ei (x) =% [Ei (x 4 i0) 4 JeiicTeuteabnas yactb Ei (x)

+Ei (x—i0)]=C+Inx 4

[+ ] xn
+2 —, x>0
n=1

47 Ei (ix) =Ci (x) +in +isi (x)
X
48 erf (x) = —V—Se“” dy= HuTterpan BepoOsSITHOCTH
=2 ( )=
n
2 L _x:
-x e *M | (%)
n - —
) 2
49 erfc(x)=1—erf (x)=
2 [+ &)
=— |\ e~ duy =
4 nj
X
L=
=(nx) %e W |, , (x®
—Tiz_

1B*
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O6o3HaueHne

Haumenopanne

51

52

53

p=qg+1;

E (p; 0,:i-05:%) =

T (a,) %X

Xq+1Fp—1(“}’ a.—o,+1, ...
.,a,-—gq—}—l;a,-—al—i-l,...,*,...
cor Op—a, 15 (—1P+9x),

p
’
rae npum (') Hag II H 3BE3/I0UKA
§=1
(*) B g41Fp_, O3HAUAIOT, UTO UJEH,
cojepxamui o, —«q,, HCKJIOYAEeTCs,

npu p=q+1, |x| <1
E(p; a,:q; @gix)=
p

IIT@
=£;L———qu Oy oeey Op;
II T

C 1
Qv ey Qq' _}")

p<<q+1; x#0; mpu p=qg+1
(x> 1.

n

2
do
F (k)= -
(k) 5‘ l/l——kzsinaq)
: 1}

Q
F(k, @)= g

0

du
Vl —k2%sin?u

F(a, B; Ys x)=2F1('(1, ﬁ; Y X)=

T(V)  ~= T(o+E)T(B+k) £

T T (o) P~ TO+A)

x| <1

Ry

®Gyukuus Mak-Pobepra

[Nonuplil ana¥nNTHYECKUH HHTErpal

DnauUnTHYECKM HHTErpaj nepBoOro
poza

['nnepreomerpuyeckas (yHKUMA
[aycca
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Ne OGo3Hauenue Haumenosanune
54 plglay, @ ..o, ay Oéoémeun&ﬁ THIIePFeOMETPHYECK Hil
B Bay -+ 6q; X)= ‘ paa A
(al’ k) (az’ k) (ap’ k)ﬁ
Z (Brr %) (B B) --- (B, #) A1
T'(a+k) I'(B+k)
; k)=
@ B="Tw > B="17
55 Fi(a; B; z)=®(a; B; 2)= Bripox/ienHast runepreoMeTpuuecKas
I'(B) o T (0 ) 2° dymaa |
l‘(a)ZF(ﬁ—l—k) k1
56 | F,(a, v, x)_.F(—n a+n;y; x)=
—-1+Z(—1)"
><(n)(on—}-n) (a+11+k—1)xk
k v(v+1) c(Y+kA—1)
(W#0, —1, ..., —n+1) |
57 Fy(o; B, B v x, )= ['unepreomerpuueckas QYHKUUA ABYX
® @ msn (B)m(B), nepeMeHHBIX
N Z (V)i +nmin! ¥y
m, n=»> _
58 Fo(a; B, Bs v, v'5 x, y)= To xe
— c (a)m+n(6)m(ﬁl)n m,n
= 2 Wit <
m, n=
59 Fy(a, o'; B, B vi 4, y)= »
— N @@y B (B
- Z (Y)m+n m!nl X y
m, n=90
60 Fa@, B v, ¥ %, 9)= ’

(CL),,, +n (f’).m+n xmyn

o]
m, n:

Y (V) (Y')n min!
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O6o3Hauenue

Haumenosauue

61

62

63

64

65

x 2 (=

FA(a; ﬁl' e 0y ﬁn;
Yis ooes Y5 Zs veny 2p)=

w
(a)m1+ my ﬁ )fnl

AR AT
mp=0

my!
my My
Xt 2,

Fekzn (27 4):
__Cyy ©, 9)
- nAf,m) s

w

1 ALK, (—2iV gsh2)

Fekyyyy (2, @)=
- C€2n+1(0, q)
_n V'EAgan) hzXx

X }_‘, (—1¥% (2B +1) x
A;i’fl‘ Kop+y (—2i Vgsha)

Geky, i v (2, 9)=
. San+1 0, 9
_ﬂ V‘q—B(zn-H) X

x 3 B
XK2k+1(_21 V*’I shz)

G€k2n+2(2 (]
Seznﬂ( q)

qB(2n+2)

X 2 (—1)% (2k +2) BE )

cthzx

XK2k+2 (—"'21 V-q Sh Z)

(B,
X

lunepreoMerprueckas QyHKLHA He-
CKOJIbKHX MepPeMeHHBIX

Bropoe HemepuonuyecKoe peileHHe
ypaBHeHus Matbe

To ke



ITepeuens o603rateHull 15

Ne OGosmaueHne. HaunmenoBanue
(m,n) al, s o0y a L o
66 | Gy (x by oo q)> 57 X dyukuus Meitepa
m
HF(bj——s)lIF(l—a 49
X x5ds,
v Hm—b —’—s)IIl’(a,—-—s
j=m+1 j=n+1
rge L —nyTb, npoxoauMeiit OT
—ic0 A0 -Fioo Tax, uTO TIOJIOCH
oyukinii T' (1 —ayp -} s) nexar caesa,
a nosioce yukuuit I' (b;—s) cnpa-
Ba or L; O0Sm<Cq, O n<p.
BoJjiee nonpoGHbie cBeleH st CM. B [5]
V2l
« ()
67 |H, (Z)ZV dyukuusa Crpyse
Hi{ ()
68 HM (2)=J,(2)+ 1Y, (2) dyukuns Xankeas nepeoro pona
69 Hi,z) ()=J,(a)—iY (2) @dynkuusg XaHnkeas BTOPOro poAd
2o (2
70 He, (x) =(—1)"e? P (e 2, [TonuHoMsl DpMHUTa
71 | He,, (x)=(—1)?2""(n1)~1(2n)! x To xe
|
72 Heyppy (%)= »
=(—1)*2-"(n)~ (2n 1) X
3 x
XxlF1<—n; 5 -5—)
* 2d 2
3 He, (x)=(=1)"€" 7 (e~ >
74 “hei, (x)=Im [ M (i l/i_x)J ®ynkuna Tomcona
75 hei, (x) = hei (x) To xe




16 Iepeuensv 0603na4ern]
Ne O6o3Hauenme Haumenosaune
76 herv(x)=Re[> W (i lfi_x)] ®yukuun Tomcona
71 her, (x) = her (x) To xe
78 I, (x)= iYW, (ix)= ®ynkuusa beccenss MHHUMOro apry-
_ < >v+2m MeHTa
E_J m! T (v+4+m-41)
| 79 Iiy (x)=Ji, (ix) Hurerpansuas ¢yuxkuus Beccens
80 J, (x)= a_}f Scos (vo—xsing@)do | Pyuxkuua Axrepa
vy 2k
1 (5 )
81 — _
J, (%) ;0 IRCEY ) ®ynkuua beccens
82 | @ g B
e (x)_3**+“I‘(p,—l—,l) I‘(v—l—l)x cpy;}éx;uuﬁ eccedisi BBHICIUMX HOpSA-
xa
Fz(p.'-i-l, 'V+l, —_ '2—7')
) e
83 J&’: Agy ..o, dy, )= To xe
x Ai+hgz+. .. +Ay
= (n FI ) %
1
T+ D0+ D T Oy F D
F, [x,-l-l, Aot 1, ony Apt1;
/ X ny1
“\nt 1) ]
84 Jm (x)=—-;— 5(2 cos §)™ cos (np— | Oyuruus Bypxe (Bourget)
0
—x sin @) d¢
85 J, (xi V'i)=ber, (x)+ i bei, (x) |Pyuxuus Beccena
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Ne OGo3sHauenue HaumeHoBanue
y
86 Je(x, y)= S J, (xu) cos u du
1]
¥
87 Js (%, y)= S J, (xu) sin u du
an
88 Ji, (x)=SJ v (1) du Huterpanbuas ¢pyukuua bBeccens
X
) ] |
89 |i"rfc (x)__l/g. S( §= Hurerpanbuas Q)yﬂkuuﬂ OlHGOK
o0
Sz” lerfc (E) d&
X
90 K (k)=F (k) [Tonueti sanunTHuecKWH wuHTErpan
nepBoro poja
91 K, (x )—-—[ = W, (x)] = |®ysknus Beccens or mruMoro
sin vt aprymedra (¢yskuus  Makjo-
AR ) HaJbja »
=—2- +1H$) (lx) )
®
. K, (u)
92 Ki, (x)= du HuTterpanbnana ¢pynkuus Beccens
X
1 o
93 . — Gyukuusa belitmana
kzv (Z) F (V + 1) W'V; ?] (22) y
94 -
kei, (x)=Im [i="K, (Vi x)] Oyukuus Tomcona
95 _
ker, (x)=Re[i="K, (V7 x)] To xe
96 kei, (x) = kei (x) »
97 ker,, (x) = ker (x) »




18 ITepeuens o6o3nauenull
Ne O6o3nauenne Haumenosaune
98 L, (x)=i="='H, (ix) Moandbuunposannas QyHKUHA
_ Crpyse
99 L (x)—ix— i'i (x"e—* IMonunomb Jlareppa
n - al dx® ) o pp
(@) =exx_a _d_i -0
100 LY (x) T I (e—*x"+%) To xe
101 L' (x)=L, (x) »
X
e?
102 Liy=—=M | ((x= ®yukuus Jlareppa
Vx V-, 0
'_lFl (—"'V; ¥ x)
F'(afv+1)
103 () () == To xe
o+ x
Xx *e* Mg, a ()
= VT
w zn
104 = == M O
L,(2) Z - Tunorapudu Ditnepa
n=1
z
_ _S ln(l——z)d
F
0
. X
105 li x=S l%uif= Ei (In x) Huterpanbupiii sorapudm
0
106 Inz=ip+I1njz|, Harypanbupit norapudm
c=rel G+ g o<
vl X
107 My y(x)=x 2e %X BoipoXKieHHast THIIepreoMeTpuuecKas
' ¢yHkuna Yurrekepa
X ,Fy (%—}-v——y; 2v4-1; x)
108 N,(x)=Y,(x) ®yuxunsa Helimana
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Pl =1 ()

No O6osunaueHue HaumeHoBanue
109 ' Nu, V(x):Yu’ v (®)
110 Ni(x)=Yi(x) Huarerpanbuas ¢pynkuna Heiimauta
[+
111 {0, (x):%Se—xu [(u+ Vu2_|-1)"-|— [TonnHomel Heilimana
0 .
+u—Va+1)"du=
i
2
1 n{n—m—1)!
=z‘ Z ¥ \ -2l
m=9 ! <_2"
n=1, 2, 3,...
112 0y () =(—=1"0, (), To xe
n=1, 2 3,...
113 i 0, (x)= l
o=
114 L 4% 2y
Py () =gn 7 7m0 * —1) MomHoMs JlexKaHpa nepeoro poiz
1 41 T
z
115 PL(2) =T T—n) (z-—l) ? X [Mpucoepunennas Qpyukuus Jlexanzg-
B | pa mepBoro poja
2
X o Fy (—v, v+LT— ”2———2—) ;
2 —TOUYKa KOMIIJIEKCHOH MJ0CKOCTH
C paspesoM BIOJb BEUIeCTBEHHON OCH
or —o a0 -+1.
116 P,(2) =P, (2)= ®yukuua Jlexaunpa nepsoro pona
1 2
=,F, (—v, v} 1; 1; TZ«——§>
»
117 X [MpucoeanHennaa  ¢yukuua  Jle-

Kanjpa uepsoro pojpa



20 ITepeuens o6o3nauenuil
Ne O6o3HaueHue HaumeHnoBanne
118 P, (x)=P‘{, (x) ®yuxkuusa Jlexanapa nepeoro popa
X
119 P(x, v)= S e %=y = - Henonunas ramma-pyskuns
0
=T (v)—=T (v, X)=y(v, x)
: (@, B) =F(l-|-0,+n)
120 P'n (%) MTOTa) X [TonuHoMbl SIKoGH
X,F, (—-n, nta4p+1;
1 1
a4 I; -ﬁ'—?X)
121. Py (% a)=n!a"”Lff'”)(a) [Tonmunomer lapave
1 2 __1\n x+1
122 |1Q, (x)=2,,n! (x®*—1)"1n =i [Tonunomu Jlexangpa sToporo poja
—In "'H Py (%)
lx| >1
3 -1
123 | Qb (x)=2-""" [I‘ (-2—+'v)] X | IMpucoennnennas ¢pyukuus Jlexang-
' pa BTOpOro poja
1
xXe* 2D (v 1)z-#="=1x
-L‘.- .
E—1)T (u_+_é_+_1
ptvE2, 1.
P vy )
Z—TOYKa KOMILJIEKCHOM NMJIOCKOCTH
C pa3pes3oM BJIOJIb BEIECTBEHHOH OCH
or —» gm0 +1.
124 Q,()=Q; () ®yukuua Jlexanapa Broporo poja
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Ne OGo3uauenue HaumeHoBanue
125 QY (x):——_—;— e— Ty Mpucoeuuenuas  Gyukuua  Jle-
, }KaHApa BTOPOro poja :
_inn _
x[e QR x+:0)+
inI
+e * QY (x—i0>]
—l<x<l
126 Q, (x):Q{’, (x) ®yukuus Jlexxangpa BTOpOro poxa
[« o]
127 | Q(x, V)= S e~"uw-'du=T (v, x) {Henosnasa ramma-pyukuns
X
128 QY Q(x)=V m 22~1x Yanerpachepuueckas ¢yHKUHA BTO-
» poro poja
% F(Q+2V+2k) (Qx)_p—zv_zk
kE k! T(o+v+k+1)
=0
x .
129 S (x) = l__._ L Cunyc-unterpan PpeHens
n)Vu
0
o .
130 S(v x)_Se-"”du__ Oyukuusa Ilaemunnxa
P ) e T !
0
W
=x""Te¥ Se—ﬁg-“ dg=
X
AP
-:._-'JC2 e tw v 1-=wv (X)
T2 Tz
131

Su @ ={ e= [(u+ VEFF1)"~

_ ——\n du
_(u——]/u +l) ]—__—V—uz—l—l

[Monuxomer [aegan



Ilepevent 06o3nauenuil

Ne O6o3Hauenne Hanmeronanre
132 Si(x )_«‘S‘smu —2——1—51 (x) WuTterpanbvuplil cCHHYC
133 99, JW=s, ()4 ®yuxnua Jlommens
4or-iT u——v—l—l T n-+v+41 %
2 2
1 p—v )
ey [cos( 5 n’ J_, (xX)—
—CO0S (E—;—_—Y- n) J, (x)]
134 Se,, (2, q)= —ise,, (iz, q) dyukuns Matbe OT MHHMOrO apry-
MeHTa
135 | Seyuiy (2, q)=—isesns, (i2, q) To xe
136 Sn (bys by, by, by 2)=
n
n JIT®—b
__:2 4]:1 Z1H2bn s
h= [ T +b,—0)
j=n+1
/< F3 (1+b}z—bl, IRy *, [y
» 14+bp—by; (—1)" 2"’)
3Ha1m‘( } u (%) 03HAUAIOT, YTO YJIEH,
copepxamuid by —b, wuckaoyaercs.
137 s, (x):—lg-(e-”—l-e“sx—{—e_sz") Cunyc Tpersero nopsaka
S, (X) = —13- (e™% ee—*% g2 %)
Ss (%) _—--13- (™% 4 g2~ f-geE)
e#£1, ef=1
138 |se, 4, (2, 9)= ZBﬁﬂﬂ”sm(‘zk—,‘—l‘)z MNepuoguueckan pynkuus Marbe
k=0
139 To xe

@O
seyn (2,9)= D) B sin (2kz)
k=1
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Ne OGo3nayeine Haumenoraune
ef—e ™%
140 sh (x) = Funep6onnueckuit cunyc
4
141 shi (x)=SMdu Wnrerpanbupii  rumepGosHuecKuit
u CHHYC
0
m .
142 si(x)=— S S-‘%du WHrerpanbublfi cuHyc
X
ix __p,~Iix
143 sinx=4""22
2i
144 sec x=1/cos x
145 schx=1/chx TunepGonnuecKuit cexaHc
146 i ® by
s, (@)= X HKuus Jlommens
o O= ey <Y
. p—v+3 +v+3.
X,Fz(l, n . B 5
22
—T), u :f_—_ v ;é ——'I, —2, '—"3,...
—1 mpn x<O0
147 sign x=={ .0 mpu x=0
1 opu x>0
148 stei, (x)=1Im [H, (i V)]
149 ster, (x)=Re [H, (i V)]
150 T, (x)=cos (n arccos x) = [Tonunombn Yebniuena
= e V)" +
+x—Ve=1)]
i51 T (x)=(—1)" Ly () Tonunomer Conuna
o W)=(= I'a4-n+1) L
152 FunepGosvueckuil TaHreHe

“th x=sh x/ch x
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Ne O6o3nauenne Haumenosanue
153 U, (x)=sm [(n +1_)a_r_c_cos d IMonunomer YeOuiieBa
YV 1—x2
154 Ula, x)=
1 it —2ka——ki
— | 142 bx
[
k=1
155 U, (w, 2)= ®ynkung Jlommesns asyx mnepemed-
® ypon HBIX
=§_: 1 (2) " @
156 | V )=¢ ( nv) To xe
. (W, 2)=cos +2w+ 5 |+
+U2—\a(w7 z)
1 I' (—2v) '
57 |W, ,(@= M, (2)+ [ Beipoxaennas runepreoMeTpHuye-
' r(_;__u_v) ' cKas (pyHKupm Yurrekepa
I'(2v
+ l ( ) MP_’_V(Z)
(g—p)
158 [X]=n nmpy n<x<n+4l enas uwacty x
159 V. (2)= = (V) ',,“ (2)—J_.@) dyukuua Deccenss  BTOporo poaa
' sin {zv) ' (pyukuus Hefimana)
[+ ]
Y, (u)
160 Yi,6(x)=\ ——du Hurerpanbuas ¢yukunsa Beccens
x
1
, Ve
16) Y, =0T M, &) BolpoxaeHHass  rFumepreoMerphue-
' F@2v+1) -+ ckasi QyHKUHS YHTTEeKepa
162 B (x, y)=F—(i)—£(—y)— 1 bera-pynkuuns

Fix+y -
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Ne O6o3naueHune Haumeno Banue
X
163 | B, (p, q)=S P~ (1—t)9=1dt = |Henonnaa Gera-byunkuus
0
xP
==72F1(p, 1—g; p+1; x)
. [+2]
164 T'(2) =S etz 1 gt = Camma-pyukuus
R :
=II(z—1), Rez>0
[« o]
165 [ (v, x)= S e~ BV dy — Henonnas ramma-dpyHKuus
X
=T (v)—y(v, x)=
yor X
=x?e *W,_, i(x)
T2 2
166 y=ef=1,781072...
) X
167 v (v, x)=S e~y dy — Henosnnasa ramMma-gpyHKuus
0
xV
» =71F1 (vi v+1; —x)=
=T (v) =T (v, x)=P (x, V)
168 Yo (@, X)=i""U, (iw, ix) Dynkuus JloMMeas IBYX nepemeH-
HbIX MHHMOrO ‘apryMeHTa
169 g,=1,¢,=2 (n=1, 2, ee) Uuncna Heiimana
[> ]
170 C(s)= 2 n~%, Res>1 Hsera-pyuknus Pumana
n=1
171 O6o6mennas Azera-dpyHK uust Pumar a

oo‘ 1
z(s, v)=24(—n_—}——v)_3’ Res:>1
n=o0 '




26

HMepeuens o6o3nauerut

Ne 0603Haqé1-u_4e Haunmenosanue
a
172 |0, (v, H)=1+2 X (—1)* e~V 5 | Tora-(ynKuus
k=1
X cos 2iko
1 2
e -2 k+~> X
173 |00, =2 (—1)e ( 21X To xe
k=o
xsinm(2k+1)v
e (re5)
174 | 9, (v, x)=2 2 e »
xcosm(2k+1)v
) )
175 195 (o, x)=1+22e““2k2"cos(2nkv) »
k=1
176 ﬁ (v, xX)= MopuduunpoBansnas TaTa-QyHKUHA
: 2 == { vtk +=
Z . (” )
l/nx Py
— ~ otk +—
—_ Z e ( ) ]
=1
177 f),(v, x) = To xe

=V-_‘—'-— [i(—l)ke;l;(wk-%)z—
X

k=o
_ i (I—l)ke‘.j‘l‘.‘ <v+k ——2[>2]

R= =1
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Ne OGo3nauenne Haumenosanue
178 1‘}2 (v, x)= MozandunupoBanHas Tsra-pyHKIUSR
1 * — Lotk
P — —1 ko X —_—
7|2 e
k=0
—®
- (v+k)?
— Z (—l)ke X ]
he—1

DRI

[ 2 =+
k=0

‘79 ’63 (U, X):'—_
V x

. (v+ k)2
e X

To xke

Dynkuna JlomMmens ABYX nepemeH-
HBIX MHHMOTO apryMmeHTa

180 0, (w, x)==i""V, (iw, ix)
Ing npy n=g™, rae
181 A(n)={ g—upocroe 4ucao, m>0
’ 0  BOCTaJbHBIX CyYasix
a
182 | 4 (¥ a)::Se‘x”F(u-#l)du
0
w
9 -
“”“)br@+n
0

x5+8s%

H rE e P=) e @

185 vngfé;ﬂ“




28 ITepeuens o6o3navenud
Noe O6GosHaueHue Haumenosanue
ow
x8+a d
18 V&) Thrarn ¢
0
P S
PoX
Ve
a
X
. 187 vi (x, a)=S——v (uJ % gy
0
188 E @, o, B, v x, y)= BupoX/ieHHHIE ~ THIEepreoMeTpHye-
, | CcKue psjbl ABYX nepeMeHHBIX
_ i @ @) (B g, brAs AByx e
(Y)m+n ml nl
m, n=0
189 By (e, B, v x, y)= To xe
c (e B m
= —rre— . X
z ('Y)m+nm!n! y
m, n=0
I ~(Lau)
190 |E=— (g +0)n TN
] 1 .
<0 (5+7) 83+ 4)
191 I(z)=T(z+1)
w0 zn
192 Oz 5 0= o
n=u
103 o, (x):!F, (—m; 1; %)
194 Qi (a, B, v; x, y)= Burpokaetusle  rumepreoMerpuue-

CKMe PAABl JBYX MepeMeHHBbIX
(@) +p (6)m xmyn

(Y) i +n m!l nl
m, n=90
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O6o3sauenne

Haumenosanue

195

196

197 | @,

my, ..

(D(l3

B’ vi x, y)=

ﬁ)m ﬁ )n m, n
Z Wnsnmial™ 7

m,n=»9

(Ds(B Y X, y)=

>

m,n=0

I3 e e ey

-}

__ B mym
(V) +n ml Waanmial” Y

Bus V5 21y vney 2=

(ﬁl)m‘ so (Bn)mn

(Y)m1+...+mn
o Mp=0
‘M
XzZM ... 2

myl o.omy!

My,

198 X(x, y)= V___exp( j:;)

199 Y= 3 Am), x=0

200

201

202 \[fz (a; Yo -

—
o=

f

‘PI (a1

n<s<x

B, v» ¥ % )=

(a)m +n (B)m
V) (Y ) m! nl

n

x™y

m, n=0

Wy (a, v, ¥ X y)=

)

m, n=0

w

2 Vi), - ('Yn)mnx

(a)m+n myn

WVm (¥), m! n!

(Q)ml+...+mn

cor Yns 215 o0 ey Zu)=

My, «a.oy Mp=0

m My,
N LN

X__._.__—-
m,l ... m,l

BhoipoxJeHHble  runepreoMeTpuue-
CKHe pSiibl ABYX NepeMeHHBIX

To xe

BripoxnenHble  THIepPreoMeTpuue-
CKue pAJb 7 NepPeMeHHBIX

®yHKUUST MCTOUHHKA YPABHEHHS'
T¢T1JION POBOAHOCTH

BhipoxaeHHBIe  runepreoMeTpHue-
CKHe pfAjbl JBYX nepemMeHHBIX

To xe

BblpO)KILeHHbIe runepreoMeTpuye-
CKHE pdAabl n [epeMeHHbIX
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‘Ne O6osnauenue Haumenopanue
I (2) |
203 Y (2) =5+ JlorapudmMuueckas 11POU3BOAHas
'@ ramMma-pyHKIuH
204 P (x, y)= X exp ( ﬁ)
TV Iy
205

ox)=InT (x)——-<x—-%> Inx 4
+x—1In ¥V 2xn

Pyuxkuua buue (Binet)
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MMPEOBPA30BAHHUE JIATIJIACA — KAPCOHA

§ 1. OcHoBHbIe QYHKUMOHANLHBIE COOTHOLIEHHS

f(t)

For=p {e=# ity at

1.1

1.2

1.3

l‘4

1.5

1.6

O+[»

1 T(p)

— pt [ \F)

2mi S ¢ p dp
O~i®

f(t+a)=f(f), a>0

(nepuonuueckas QyHKIHA)

f(t+a), a=0

b
0 npu t<?

(at —b) npu t>%-

a b>0
e—at ,f(t)

thf ()

fioy

]—_-_%;—,,—,,S'e-ﬂf(t)dz,

0

o [F(—p {e?t] (1) dt]

o (~£)1(2)

P
p+a_i(p+a)




32 T'rasa |. I1peobpasosarue Jlanaaca— Kapcona
Ne F(8) Fi=p e at
1.7 0 pS.. Sf_(pffl(dp)n
' p 7
n-—1 (k)
1.8 1 t) r[Fo- X0
k=0
t : -
1.9 Sf(t)dr f—;ﬁ)
t
1.10 S (t—1)* f(r) dv (n—p'nl? (o)
g \eF
.11 (¢5) 100 (—1rp (gp) L2,
N o df,d | foy_df d .-
me( c_i_) 0=tz { ﬁ[f(m} (dpp> P ?i—p{ dp[f(p)]}
1.12 (j—t- t) f& (—D*p ( p) f(pp)
1.13 (i,;i) F(b) pS vS...pSﬂm(dp)"
1 d\S _ p p p
ecan [(7 EE) f(t)]t=0==0
npu s=0, I, ,n—1
d\™ -
1.14 ([ (t), m=n (—l)mp(%) [p"=F(p)]
1.15 t7fM(f), m<n n(—ad—p) [p"~* F (p)]+

(n—1)!
(n—m—1)!
—2)!
ol
XptTrTE O ..+

i)

+(—-1)"‘"p{ X
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No F(b) Tm=p e 1t)at
[l‘”’f(t)] m>=n (—-—l)”’ 41 [f—
1.16 dt” = dp P
Lz | i@l m<n (=t e a2 [L0)
—m1 pn=m fo)— LD
XptTPT P (0)—. .. —
—1
~Gm PO
1.18 (etg?)nf(t), ecm . f® (0) =0 p(p—l)...[p——(n—l)]f_(p——n)
opy k=0,1, ..., n—1
1.19 e% (at) p£ﬁ7(p;ﬁ)
t o _
f(r f (p)
1.20 LS L \7)
T
f )
) ) CF
1.21 LR SE gy [AP) 4p
£ free
t . _
1.22 WAGIAEES S he F, )
Thehe—a,
1.93 fy (8 [, (2) 2:2: l;q 2pp—oq 4
° _pE
1.24 F(e2) %ﬁj" 7(—5—)%

¢ 3ax. 1125




34 Trasa 1. [1peobpasosanue Jlanaaca— Kapcona
Ne ity Ti=p{erfwa
2__5_ ® p2u? < o )
1.25 £ (£2) = pSu"e s He-fZ ) x
14 . Ve
- (1
| X[ (F) du
0 © _pzuz |
1.26 v P\ e ® (L
£F () VQ_ﬁjue D, (pu)f( Quz) du
0
i 1% Y,
1.27 £f (_t) , Rev>-—I1 p 2 Su’ Ju(2 V up) | (u) du
(]
t_" ’ 0 p ¢ - ﬁ. du
1.28 flae'—a), a> P(p+1)§" "uPf (a)_u-
1.29 flash®), a>0 pXJp(au)f(u)iu‘f
0
tu—l T
— d pf (In p)
1.30 §P(u)f(u) “ Inp
cosm(2 V ut) /1
R ————— d -
1.31 :S ar f(u)du Vﬂpf(p)
1 § — .
1.32 7 e Voud) f () du Vap f(?)
(1]
® _ p _,
133 efneviniw P ()
0
R, o
1.34 w=)e T lwdu Vai(Vn
0




§ 1. Ocrostbie ynkyuoHArbHbIE COOMHOULCHUS 35

Ne F(8) Ty=p{eriwat
135 |t * ?j e ( >f(u)du 2% Vap: (V)
! — 1 - 1
1.36 SJO(Q Vu(t—u)f(u)du -——-l—f(p—l—?)
0 p+—
p
e -z .
a7 | 1 (e Dzv-,<],_)f(u)du Vaen) * TP
1 7 e
1.38 ' S(E”)vx ——————————f <p+ pa>
0 p* <P +“5‘>
X Jp (2 Vaut—au?) f (1) du
t
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