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1 • BBEAEI~HE 

B naKeTe nporpaMM NAC peanHsoeaH 4HcneHH~I1 MeTOA aHanH
TH4ecKoro npOAOn~eH"JII ronOMOP~H~X ~yHK~HH BHe npRMOH, npeA
no~eHH~H H8MH B pa6oTe/l/. 

nycTb ~YHK~HJII <l>(z) 8HanHTH4H8 Ha AeHCTBHTenbHOH OCH. npH 
3TOM 38A8H~ ee npH6nH~eHH~e 3H84eHHJII ~(z 1 ) B T04K8X XI , 
i:1 , •.. , N Ha OTpe3Ke (a, b) AeHCTBHTenbHOH OCH C COOT
BeTCTBYIOiqHMH 3KCnepHMeHT8nbH~Mr OWH6K8MH. AnR npHMeHHMOCTH 
MeTOA8, npeAnO~eHHOrO H8MH B l , He06XOAHMO, 4T06bl paCCTOR
HHe OT AeHCTBHTenbHOM OCH AO 6nH~atiJwetiJ OC060H T04KH cl>(z) 
He MeHee 4eM B 3 pa3a npeBOCXOAHnO HHTepean ~X Me~AY T04Ka
MH. B o6~eM cny4ae o6nacTb aHanHTH4HOCTH a sapaHee He 
H3BeCTH8. 

MeTOA HcnonbsyeT pasno~eHHe ~yHK~HH e PRA Tetitnopa. 
PewaeTCJII npH6nH~eHH8JII 38A84a. npH 3TOM aHanHTH4eCKoe npOAon
~eHHe ocy~eCTBnReTCJII AnR CYMM~ 

n ..,(k) 
no,mo .... o .., (z i) k 

<1> 1 (z):cl>(z 1) + I (z-z ) 
k:l k I i 

n0 f+m 0 
/1/ 

- 1 ~ -
:cl>(z1 ) + I -k (z-z1 J I CkJ(z.)<l>(z.), f=i-(m

0
-1)/2, 

k: 1 ! jzf I J 

KOTOpaR RBnReTCR npH6nH~eHHWM npeACTaBneHHeM AnR HCXOAHOH 
$yHK~HH cl>(z) • 3AeCb m0 - 4HCnO T04eK, HCnOnb3yeMWX npH 
4HCneHHOM AH~epeH~HPOB8HHH, cJ>(k)(z I) - K-TaR npOH3BOAH8JII 
B T04Ke Z 1 , Ckj - KOMnneKCHWe K03~H~HeHT~, 38BHCJII~He OT 
war a ~X no X , m O H OT nopRAK8 npOH3BOAHOH k • 

AnR nOAP06Horo 03H8KOMneHHR C HCnOnb3YeM~M MeTOAOM 
OTC~naeM 4HT8TenR K Ill. 

HH~e npHBOARTCR 6noK-cxeMa anropHTMa /pHc.1/, onHcaHHe 
H TeKCT nporpaM~. 

npeAnaraeM8R H8MH nporpaMMqJ 
1/ H8XOAHT 6nH31<yiO o6nacTb a c a, G: u Of' rAe of- Kpyr 

c ~eHTPOM e T04Ke x f , f : 1 , ••• , N 1 0 ; N 1 0 <N , e t<oTopoM 
MO~HO ocy~eCTBHTb 8H8nHTH4eCt<Oe npOAOnMeHHe; . 

2/ O~eHHB8eT 3H84eHHJII napaMeTpOB m0- 4HCnO T04eK, 
HCnonb3YeMW~ npH 4HCneHHOM AH~epeH~HpOB8HHH, H n0 - 4Hcno 
npoH3BOAH~X; 

('' ·-~, .. .:..,, ... -:;-'>'.--~;o-i!!:-

. d~ i\1 '1. ,;._, 'i .<!':..• iX~f:nW§"f 

l ""r"''"·'l' .. , .- ·''J'"'"' __ •• ...,o~~ 1111. ,,.;..~! ••. ;...... • ~··-'· tt;,"'\1lftllii.WU 

, ... _,,·~·nvtOTEKA 
............ ~-
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~ . 

INPUT 

A DATA SET 

' CALCULATE 
THE TE_YLOR 'S 

SERIES 
COEFFITIENTS 

l 
ESTIMATE 

'G'm ,n l 
Jl i 0,1 t 0 • 

' PERFORM 

ANALYTICAL 
CONTINUATION in H 

31 HaXOA~T MaKC~ManbHY~ npAMOyronbHY~ 
o6nacTb H c n ; 

41 npo~3BOA~T aHan~T~4eCKOe npOAOn~eH~e 
~(z.k) B y3n~ npAMOyronbHOH CeTK~ B o6-

l -
nacT~ H • 

naKeT nporpaMM NAC Han~caH Ha A3~Ke 
FORTRAN-IV. EcTb ABa eap~aHTa - AnA 
CDC-6500 lc o6bi4HOH T04HOCTbl')l ~ AnA 3BM 
cep~~ EC ~ IBM lc ABOHHOH T04HOCTb~l. 
B 3TOH pa6oTe np~BeAeH TeKcT AnA CDC-6500. 

2. 6flOK-CXEMA AflrOPHTMA 

B nepeoM 6noKe ocy~ecTanAI')TCA: BBOA 
AaHHbiX tPYHK~~~ C ee OUJ~OKBM~; B~30B OCHOB
HOI7f noAnporpaMMbl AC; pacne4aTKa ABYX Ta6-
n~~= nepBaA - C ABHH~M~, BTOpaA - C pe-
3ynbTBTBM~ AnA aHan~T~4ecKoro npoAon~eH~A. 

nepB~~ 6noK - 3TO nOAnporpaMMa, KOTOpaR 
3aAaeTcA nonb30BaTeneM. BTopo~, TpeT~~ ~ 
4eTeepT~~ 6noK~ BXOAAT e noAnporpaMMY AC. 

p 
1 

3AeCb pewaeTCA 3BAB4a 111, onpeAenRI')TCA 
2!.£:......·_ o6nacT~ Ge OKOno KB~AO~ xe, f=1:..····N1,0• 

noTOM 0= u Ge , ~. HaKoHe~, npRMoyronbHaA o6nacTb H . 0AHo-
apeMeHHO C 3T~M onpeAenAIOTCA napaMeTpbl perynAp~3a~~~ 3aAB4~ 

I 121 I m0 ,n0 CM. • 
. Bo BTOPOM ~ TpeTbeM 6noKaX ~cnonb3yeTCA t1>0pMyna 151 ~3 

pa6oTbl 111 

- n ,m 
pF[¢,<1> o o ]:;:,81(8), 121 

B 3TOM aap~aHTe nporpaMMbl Mbl B3An~ 81 =o . B 3aa~c~MocT~ OT 
napaMeTpa NRR Bbl611paeTCA AnA F npOCTpaHCTBO t1>YHK~~~ e (2 e +1) 

~n~ c . ~ - BeKTOP N e 3aAaHH~X 3Ha4eH~i1' <I> no,mo - ae~TOP 
B~4~cneHH~x 3Ha4eH~~ t1>YHK4~~ I 1 I, Ne < N - 4~cno To4eK, Ha
XOAA~~xcA B Kpyre Gf C ~eHTpOM B T04Ke Xf • 

Anrop~TM, nOCTpOeHHbll7f Ha OCHOBe 3TOrO Kp~Tep~A HeBA3K~ 121 

pa6oTaeT cneAYIO~~M o6pa3oM: AnA KalKAOro Xf HaXOA~M KpyrOBYI() 
o6nacTb c paA~YCOM Rme in . , ~ AnA Hee onT~ManbH~e no , mo . 

mm 
3aTeM yaen~4~BaeM Re ~ HaXOA~M HOBble nO , m O, ~ TaK AO 
TeX nop, noKa He Ha~AeM TaKoe Re , 4TO np~ Ka~AOM R{ > Re 
ycnoa~e 121 He a~nonHAeTCA H~ np~ KaK~x 3Ha4eH~AX n 0 , m 0 
3TO ~ eCTb o6naCTb (1 f C nOAXOAA~~M Ha6opOM nO , m0 AnA 

2 

, 
1,~· 

,~:~; 

,'i 

. f.> 
"',.j'r 
, ;A, 
,,,j,l 

~i{t 

:-'~~ i 
,; : 

~ I 

~:~·.,~( 
·<,; 

:~ ~\ 
··J: 
'!, 

Jt; 
If 

' 

J 
il 

·r~ 

perynRP~30BBHHOrO peweH~A. Y Hac nony4aeTCA OA~HBKOB~~ Ha6op 
n 0 , m0 AnA ecex xe ,f :1, .... , N1,0 , HO pa3H~e Ge l~m~~ Re I . 
B 4eTaepToM 6noKe AenaeTCA aHan~T~4ecKoe npoAon~eH~e a « . 

Of5pa~eH~e K nporpaMMe AC : 

CALL AC(W,WD,X,N,NY,NP,NRR,WZ,Y,DX,DY,LM,LN,WW,XX,WWD) . 

3. OnHCAHHE BXOAH~X nAPAMETPOB 

1. W N - MepHbl~ Mace~ a 3Ha4eH~I:i <!lYHK~1<1~ (COMPLEX). 
2. WD N- MepH~~ Macc~a 3Ha4eH~I:i 3Kcnep~MeHTanbH~x ow~6oK 

(COMPLEX). 

3. X N- MepH~H Mace~ a T04eK X I , B KOTOP~X 3BABHa t1>YHK~~A W 
(REAL) , X(t) =a, X(N) =b. 

4. N - 4~cno T04eK, a KOTOPbiX 3BAaHa t1>YHK4~A W (INTEGER). 
5. NY - 4~cno T04eK no y. 
6. NP - MaKc~ManbHoe 41o1cno npo~3BOAHbiX. 
7, = ~-1 - KBaApaT~4eCKaA HOpMa 

NRR = 1 - paaHoMepHaA HOpMa 
= 0 - 3Ha4eHI<1e MaKC~ManbHO~ 3KCnep~MeHTBnbHO~ 

ow~6K~ 3aAaeTCA noTpe6~TeneM 4epe3 EPS1. 

4. OnHCAHHE BbiXO,QHbiX nAPAMETPOB 

1. WZ - ABYXMepHbiH Macc~a NYxN 3Ha4eH~~ aHan~T~4ecKoro 
npoAon~eH~A a npAMoyronbHO~ o6nacT~ H a KoMnneKcHo~ 
nnocKOCT~ (COMPLEX). 

2. Y - MBCC~B C pa3MepHOCTbiO NY , COAep~a~~H 3BAaHH~e 
3Ha4eH~A MH~MO~ 4aCT~ apryMeHTa Z= X+ iy t1>YHK~~~ W(REAL). 

3. OX - war no x • 
4. DY - war no y. 
5. LM - Macci<1B c pa3MepHOCTbiO N1,0 (REAL) • B LM 3an~caH~ 

3Ha4eHI<1A T04eK, 1<1Cnonb3ye~e np~ 41<1CneHHOM A~¢$epeH~~po
aaH~~. 

6. LN - N1,o MepH~H Macc~B (REAL) , B KOTOpOM 3an~caH~ 
~HAeKCbl o6p~BaH~A PAAOB TeHnopa. 

Pa6o4!<1e Macc~Bbl: WW(N) , XX(N) , WWD(N) • Hx pa3MepHOCTb 
AOn~Ha 3BAaBaTbCA a Bbi3~Ba~~ei:1 nporpaMMe. M 1 - M~H~ManbHoe 
KOn~4eCTBO T04eK AnA np0~3BOAH~X, M2 - MBKC~ManbHOe ~X 

KOn~4eCTBO. OH~ 3aAal')TCA nonb30BaTeneM a AC • 
TorAa LM ~ LN ~MeiOT pa3MepHOCTb N t,o' = N1-N0+1; NO=(M1+1) /2, 
N1=N-N0+1. 

3 



ne4aTb: noAnporpaMMa !AC ne4aTaeT ocHOBHble pesyJlbTSTbl 

B B~Ae TS611~~bl, B KOTOPY~ BXOART HOMep I ~ T04KS X(O , 
onT~Ma11bHbl~ HOMep NDER o6pbiBaH~R PRAa Te~nopa A11R 3TO~. To4-

K~, NH - onT~MSJlbHOe 3HS4eHHe PSA~yca CXOAHMOCTH PRAS Te~
nopa AllR 3TOH T04KH, N3 - onTHMSilbHOe sHa4eH~e T04eK, 

HCn011b3yeMbiX npH 4HCJleHHOM AHctxl>epeH~~POBaH~~, Jil KpOMe 3TOrO, 
sHa4eH~R ow~6K~-t MeToAa ERROR·p ('ib-<llno,mo) ~ 3Kcnep~MeHTa 
EPS, 

BHeWHHe noAnporpaMMbl: AC HcnonbsyeT cneAyiO~qHe BHeWHHe 

noAnporpaMMbl: DERIV , NORMA , LINEQl ~ DGELG • LINEQ1 11 

DGELG - nporpaMMbl AllR peweHHR c~cTeM llHHe~HbiX anre6pa~4ec
K~x ypaeHeH~~ cooTBeTCTBeHHo Ha CDC-6500 H EC. 

5. HEKOTOPbiE 411CJIEHHbiE PE3YilbTATbl 

B 3TO~ pa6oTe noKasaHbl pesynbTSTbl 4HC11eHHbiX pac4eTOB 

!I>YHK~JIIJII <fl{z) 
1 , ~Me~~qe~ non~c nepeoro nopRAKa, 4TO 

z-zo /3 4/ 
THn~4HO AJ1R nap~~allbHO~ aMnllHTYAbl pacceRHHR ' • Ha pHc.2 

nOK838Hbl 0611SCTb SH811HTJII4HOCTJII 0 AJlR 3TO~ !I>YHK~HJII Jil --

HeCKOJlbKO CBR38HHbiX C He~ 0611SCTe~ 

(Jl 

(;2 

fi3 

(§' 

1,5 

4 

EPSl =0.1·10- 3 /YO 

EPS1=0.1·10-4 /YO 

EPSl=O.l· 10- 3 /YO 

.. 

(,Q 4S 

li1 ~x.,o.1, YO=max Im(<ll1 ) ,i•l, .. .,N 

Jil 

Jil 

~ 

p 

0 

~x .. o.t, 

~x= 1.3 .to-: 3 

q' -co 

G. 

6' 
(54 

1,5 :X~· 

' '1' ;f 
• ~~· ,1 

I :,,(' 

)i 
~~ 

I 

l ' . 

EPS1 SaAaeT ow~6K~ WD ClleAyl'l~q~M o6pasoM: WD = EPS 1. (1+ 1) . 
B Ta6n.1 AaHbl pesynbTSTbl A11R EPS1.,0.1·10..;3 /YO • 3AeCb 

Bb16paHa paeHoMepHaR HopMa ERR0Re=max(W 1 -WZ 1), x 1 E- Gp 
EPSr =m~~oxc\vn 1 ) • x1 E Or d =6, ... ,36. 

B Ta6n. 2 np~eeAeHbl pesyllbTaTbl ~llR EPS1=0.1·10 /YO. 
113 3TJIIX TS611JII~ BJiiAHO, \.ITO npJII yMeHbWeHHJil EPSl o6naCTb a 
yMeHbWSeTCR, a T04HOCTb pac4eTa noewwaeTCR. 3TH peSyllbTaTbl 

nony4eHbl c noMO~qb~ eap~aHTa nporpaMMbl, 6onee coeepweHHoro no 

CpSBHeHJIII'l ell/, 0HH nOK83biBSIDT, \.ITO MeTOA BnOJlHe npJiiMeH~M 
np~ SaASHJIIJil 3HS4eHJiiH !I>YHK~Jil~ 3KCnep~MeHTallbHbiMH OWJi16KaMH 

nopRAKa EPSl-0.1· 10-4 1 YO • HaHAeHHoe peweHHe /sHa4eHHR 

m 0 ~ no ' BJiiA OOJlSCTeH a I Jil T04HOCT b pesyJlbTSTOB ERROR 
B3a~MOCBR38Hbl. 

Ta6n~~a 1. 

:.., ~=--· 15:+J1 114~ ~13, !1 'J'J!:~:~ 10 'Z~~':JR-= .c,tc;~-JCt S::P~r. .141F.-!'" 

!., 7 y,-,.,1'•"::+~! Ut'- :n:: !! 'l~~~'" 10 r:-Hc~- ,7;>2~-'4 F"S" ,11o1''-"l 

:., 3 X•-,1]~+~1 ~4- = 'll= !1 'l~:~" 1~ ~n~o~- .12~~-11 rp~,. o141~-r1 

!., ' ::~-.1 ::+J! IIH., ' 111~ !1 ~l'l!::~.., 1~ E~'l')~" .1~'r,.,r, EPS=- ,11o1F-rJ 

!,1l ~,.-,11E+':l! :1~., ' !13, !1 'l':':r.,. U ErR~'l, .~7c;~-~r, O::P~ .. o11t1.--"l 

I·•U ::,-,1~!:+n ll'l- ' :1~., 1i !11::~~ 1~ I'~~C'!" .t"OF-"l FPS,. .11t1F-rl 

:'212 X=-.9~!+'lt:' IP·t~ tJ N~:t 11 N~rr.~ 1, r~noq~ .1c.~:-,c. rp~l! .tttt~="-t:'3 

I,13 ~,.-.~J':+~~ tol!l" c; :n, !1 'IIJ:r.- 1~ !''!'!')~.., .;o .. &F-'" FP<;,. .tr.tr-n 
!.,11t 't,.-,1~[+0( ll'l- "> 113~ 11 'I"JEr." 1~ E~'!O'!- ,,.~ .. -~It ,.,.,,. o11ttf-~J 

!.,15 X,.,-,&~':+)~ "'H-· r, !t•., !1 :11-or- 1~ E'!P.O'!,. o&01E-"4 rr!:= ,11t1r-r1 

!~16 x~-.5C"+J~ 

!.,17 Xr-.~O!+'r 

!~13 ~~-.!~~·~r 

:,:9 ~~-.~~:·o~ 

M'i= ... ,. 
' "IH" 

,.'i, 

.., ., • ., 11 

.., :13~ 11 

~ !11:o !1 

c; tn~ :.1 

~'lEP.,- !C 

!l'lEr." 10 

N'lE~- H 

!l'l:;r.~ 10 

E'!~C'l., .~P9,-0~ 

E'l"!C~,. .1:!3E-'l 

E'!'lm~,. .u~c--c~ 

["!'!0'!,. .115<"- ~. 

EP~= ollt1""-f"l 

EPS., o11t1E-~l 

Er::= o11tto:"-rJ 

F"!"'" .11o1E-~~ 

:~:?: ~,.-.1~:::+1~ ~IH,. 5 Ill, 11 'l'loP." 1~ E'!RCR,. o1:!tf-~• EP""" o11t1E-C3 

! .. :?1 ~,,, 'IH·, ~ !13., 11 NDEP.- 10 E'!'!CRr .1:?:!f-"• EPS• ,11t1E-"l 

!n!;> x~ ,1)S+3" ~'i., c; NJ• 11 N~~~= 1C E~'lCR- .1?1!-3~ !F'"• o141~-~J 

!n:?J X- .2~!+0~ ~ .. - 5 'll~ !.1 NO:'!- 1C E'!'l')'!- .1~1[-'~ EPSr .141f-Cl 

!'~:?It X" , JC:+OC Wl" ~ 111• 11 'IDE~= H E'!P.'l'l,. o119'0-0• E:PS• o11t1F.-~3 

!'>!5 :!,. ,ltO":+l~ -.H., ~ 113, 11 IIJ!'!~ 10 E'!ROP.~ o1:!JE-' .. EP!= ,11o1F:-n 

!:t26 x~ .5~:+3~ 

I":?7 x- • &n+J~ 
I.,:?e Xr ,P~E+3• 

!,~1 .x~ ·''!·~~ 

!"'3" ~:""l •• 9~~·l~ 

!,11 X" .1t!::+01 

~,.lz X:- .11~+!)!. 

! .. ,, x- .1~!+C1 

!"llo Xn ,11!+01 

!"35 x- .11o!+Jt 

:"1~ X:t .1-;~•e1 

:IH" ., .. ,. 
II'" 
'fH,. 

'f'i .. 

VH,. 
~I 'i,. 

"I H., 

:t'i

'fH" 

:IH-

.; 113" H 

" ~13"1 !1 

& •n.• 11 

~ '13 .. !1 

& !B" 11 

1 :13 .. 11 

7 ~13 .. 11 

7 .. 3 .. !1 

!I!" 11 

a, ... 11 

!13s 11 

NDEr." 1~ E'!P.Qq.- .eeqE-Jio 

!IC:r.- 1C E'!RQ.'!r ,&01[-~lo 

N'lEr.= 1~. E'lROP." .ole5!'"-"lo 

~IOEP." 1'.! E'lP.')q-, , :!HE-.. "Io 

N~!:~- 1'.! E~ROP.,. ,11t1r-o1o 

!IO:OP.,. 10 ER'!C'l,· o100E.-03 

N~E~= 1~ E~RCR~ ,SPSE-Oio 

~OZP.~ 10 E'!R1R= ol28E-nlo 

NnE~= 10 E~ROR• o1:!6E-1! 

!ID::~" 10 E~'!cq, • 7<'!!:-~" 

N~Er." 1C ERRCR= olot~E-Oio 

!:1'~ .. o11o1E-r'! 

(PS"' ollo1E-•l 

EPS~ o11t1F-(13 

EPSo; o11o1E-r3 

E;PS'!' e11t1E-t'3 

EPSr. olloH:-r'! 

EPS• ollot£-03 

EPSr o11otF-r3 

EP'"" o11o1f-tl3 

EPSr. .11o1E-", 

FPS" ollot£-~3 
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I 

Ta6mn1a 2. 

!• 6 X•-,15~•~1 ~H• 7 ~3• !1 ~OE~= 1~ ~~qoq= ,6C,f·~~ !PS• o141t-r~ 
I• 7 X=-,14'0+01 'IH• 7 ~11• 11 !fotP.• H E~ROP.s .106f·~~ EPS= • h1E-n~ 

!-. ~ X.,•,13'0+01 'IH-. 6 'IJs 11 NDE!l" 1D E'lRO'f• ,14,!·~5 tPS• .1HE•04 
!• ~ X•-,12(+01 ~H, 6 ~3, 11 NDER• 10 fqROR• .~6~!-05 EPS• ,141!·C~ 

!•B Y.•-,11!:+01 'IH" 6 •n• 11 NDEP.• 10 EIIROP.• ,lo6?E-~t; EPS: , h1E·"4 
!~11 X=•o11!+01 1H• ~ ~3• !1 NOEP.s 10 ERRO~= ,809E·r~ !P~• .1~1E·"~ 

!•12 X••• CJO!+~~ 'IH= 6 '11• 11 NC!P.= 10 !R"OR= o14~!-"4 "PS• ,11o1E•n4 
!•! J X••• eD'O+O~ 'l'f• ~ '13-= 11 NDE~• 10 E'tRQq.- • 7911:-0CJ "PS• ,11t1f·r~ 

!-=1- X•-,7CE+O~ 'IH-= 5 ~3= 11 NDEP.• 10 'ORIIOR• ,,61!-"CJ !PS• ,1/o1E•"Io 
!•15 X•-,6,!+'C 'l'l• 5 '13= 11 NO!:q= 10 E!lll~ll= .':Jl~E-C" EP!'• ,11o11'-nlo 

!,.,!6 r..--, 5~E+DO 'l'l= 5 113" 11 NOEP.• 10 EP.P.:JII• ,q7<J!·rCJ .-p~: ,1/ot.-·"lo 
!=17 X,·,lo,E+~O 'JH: ~ 113, 11 NOER.., 10 E'1'!0~• ,10~E·~~ EPS• .1~1E·ftlt 

:=1~ X=·,,"S+QC 'IH• 5 ~1• 11 ~DEP.• 1~ ERRORn o11"E·"~ EPS• o11o1.-·~lo 

!•1g X•-.2~!:+1C 'IH• 5 '13• 11 NCEP.• 10 ERRO~• o115E•O! EPS• ollolf·"lo 

!-=~C Y.=-,10!+00 :IH= <; tiJ= 11 HOEP.• 10 E"'!'l~= .1~1E·O~ 101><:• .tlo1E-~It 

!=!1. X•O, ~~= 5 ~J• 11 NDE~= 10 [qRo~~ .t~~E-~e EPS• o1Co1E·~Co 

!=!! X= ,1,!+)0 ~H= ; ~3= 11 NOE~= 10 E~RC'!= .1~lE•Oe !PS• o11o1E·"Io 
!=!3 Y.• , 2~!+~~ 'IH• ; NJ• 11 NCE:~= 10 ERROR• ,1!1£·0~ EP!':• ,titlE•" Co 

, ': .. !4 Xn , JDE+O~ 'IH• c; !13-. 11 NOE 0 " 10 EqR,I• ,11'lE•O• EPS= ,1Co1E-~Io 

:,!5 X" , loO!+'~ N'l• 5 113 .. 11 NDEP." 10 'ORR OR= o115E•O! EPS= o11o1F•Cio 

l=!f: X• o50!+3C ~H~ 5 fiJs 11 NnEq= 1~ ERqOR• o110E·"~ EP~• .11o1E·~Io 

!=!7 X• , f:nE+OO 'IH• 5 !13: 11 NOEP.• H E''!R'lR• ,105"·"~ I"PS• .1~1!'-rlt 

I•!~ X= ,7JE+O~ 'IH• ; NJ• 11 NOER• 10 ERRC~n .t~OE·C~ EP5• ,tlo1E·"Io 
!=!~ Y.= , 'OE+O~ NH= <; !11-= 11 NilE~= 10 E!'!RIJ'le ,1)55f•OI! !'P!'"' ,1/o1f·"lo 

I=JO X• .~~E+OC ~H• 6 ~Js 11 NDER• 10 E~ROR• o11o0E·~Io lOPS~ ,tlt1F•~Io 

!-=31 X• ,10E+01 NH= 6 ~3• 11 NOEP.= 10 !~RO~= .~OIJE•"5 EPS= ,11o1F•"Io 

I.::.J! X= .11':+01 'IH• & !13: 11 NnE~= 10 'O~P.OP." olt6'!!'•05 EPS:o ollt1E-rlo 
!,.13 Y.r. o12E+01 NH"' 6 N3• 11 NOCP. .. 10 E~P.OR• .:!~~F-05 EPS" o11o1F·Cio 

!=3/o X• ,1!!+01 'IHs 6 N3• 11 NOEP.• 10 ERROR= ,11o8E•05 EPS• ollol.-•0/o 

I-=35 X"' o11oZ+3i NH= 1 '11s 11 NOEP.• 10 E~P.CR= o116!•'1t EPS• o11ttE·"Io 

!=3E X= o15!+01 ~H= 1 ~3• 11 NDER= 10 EqP.OP.• .&~9E•r5 EP~e .1~1F·"It 

TeKcT nporpaMM 

PROGRA~ NACl!NPUTwOUTPUT.TAPE3=0UTPUTJ 
COMPLEX R(5t 9 Z0(5JwWPE,NT 
COMPLEX Wf~1t,NNI~1ltMDI~1)eNND(~1),WZC~1,~1J 
DIMENSION XI~1),Yf,1),XXf~1J,lMI~1),lNf~1J 

c • • • • • • • 
C THIS IS A MAIN PROGRAM FOR 
C PREPARATION VAlUES OF FUNCTION 
c 
c 
c 

' 

·····"····· ANO CORRESPONDING ERRORS 
••••• wo ••••• 

'i' 
'.\• 

.\ 

' ~·,.; 

:;; 

1'~1, 
',;· 

' ' 

., 

.1/'::, 

,. ·---

TeKcT nporpaMM /npoAonmeH~e/ 

c 
C HPnL POLE MUM~EP 
C X ARRAY OF POINlS 
C XC1)=A, X(N)=B 
C N POINT NUM~ER ON X 
C NY pOINT NUMBER ON Y 
C NP DERIVATIVE NUM8E~ 
C NR~ NORM P4qA~ETR 
c • • • • 

N=~1 
NY=21 
NP=10 
NRR=1 
HPOL=1 
OX=~./ CN-U 
!JV=OX 
RUJ=U.,O.) 
ZOIU=C0.,-1JJ 
VO=AIMAGUO ( U) 
YO=ABSCVOJ 
DO 81 L=1,N 
LL=L• (N+U /2 
XCLJ=FLOATILUt•OX 

81 CONTINUE 
wRtn:n,:n 

• • • • 

3 FORHATI1H1,12X,1HN,15X,1HX,18X,2HWQ,1AX,2HWt//J 
DEL=0.5 

EPS1=J.1E-O~/VO 
00 82 l=1,H 
IHLJ = o., 0 • l 
DO 83 J=1, MPOL 
WCLJ=WCL)+RCJJ/CXCLJ•ZOCJJ) 

83 CONTINU~ 
OEL=RANF COEL l 
DEl=IOEL-0.5J•EPS1•2 
0EL1=0EL 
OEL=RANFIOELJ 
OEL=CDEL•Ce5l•EPS1•2 
NDCLJ=EPS1•Ct.,1.J 
WRITECJ,q) LIXCLJ,NCLJ,O£L1,0EL 

9 FORMATC1QX,I5,5C020~71J 
82 CONTINUE 

CALL ACfW,WO~X,N,NY,NP,KRR,WZ,Y,OX,OY,LH,lN,NW, 
* XX, WHO) 

lWRITE ( 3, 711 
7 



I 

• 

TeKCT nporpaMM /npoAonmeHHe/ 

77 FOR~-T(///10Xt1HX,19X,1HY,19X,2H~E,19X, 

* 2H!t4,16X, 4HPEP~,1f;X,4H!HF'f 1///) 
DO 85 I=1,N 
00 f\1:3 K=1.NY 
WT=(Q.,).l 
DO 84 J= 1, NPOL 
HT=WT+R(JJ/(O~PLXCX(tJ,YCKJJ-ZO(JlJ 

84 cor-nnw~ 
WPE=HT •HZ CI, K J 
PRINT 79,XCihY(K) ,HT,WPE 

79 FORHATC6020e1J 
~5 CONTINUE 

END 
13/73 OPT=1 

SUBROUTINE AC(W,WO,X,N,NY,NP,NNR, 
• WZ,Y,OX,OY,L~,LN,WH,XX,MWOt 

c 
c 
c 
c 
c 
c 
c 
c 
c 

• • • • • • • 
P~OGRAM FOR ANAUYTICAL CONTINUATION 

~F HOLOMORPHIC FUWCTtON OUTSIDE 
A SEGMENT OF THE ~EAL AXIS 

IA,9I 
METHOD USED~ REGULA~ISATION 
OF TEYLOR SERIES EXPANSION 
BY 9 0 G 0 A N 0 V A AND K U P E N 0 V A 

C DESCRIPTION OF A~GUMENTS 

c ------·---·-------------------------~---------~ H ARE N VALUES OF CONSIDERED FUNCTION 
C HO ARE N VALUES OF ERRORS 
C N POINT NUMBER ON X 
C NY POINT NU1BER ON Y 
C NP MAX NUH9ER OF DERIVATIVES 
C NNR NORM PAqAHETR 
C HZ ARE ~NY VALUES OF ANALYTICAL CON~INUATYON 
C OX STEP ON X 
C OY STEP ON Y 
c • • ... • • • • 

COMPLEX CKFC11t10J 
COMPLEX WCNl,MOCNJ,HWCNl,MWOCNJ,MZ(N,NTJ 
DIMENSION X(Nl,XXCNJ,LMCNJ,LNINtiYINTt 
DIMENSION A 123,23), CC 123,33 J 
CO"MON/NaM/Ct7,10,23l 
EPS1•XXUJ 
"1::~11 
M2=1«J 

•.I 

.~ lj.l 
I~ 

I, 
-~ 

TeKcT nporpaMM /npoAonmeHHe/ 

c 
C CALCULATION OF OOEFFITIENTS 
C FOR DERIVATIVES 
c 

OX:(X(NJ-X(1J)/(N•1J 
00 1111 K=H1iM2,2 
WRITE tl, 92) NP, K 

92 FOP.MATI////10X,JHNP=,J5,5X,4HKN3~,IC3///l 
NO=NP+K 
CALL o:~IV(NP,K,CC,H1,NO,OXJ 

1111 CONTINUE 
NO=UH+U/2 
N1=N-N0+1 

NHHIN=999 
00 1 I=NO,N1 
M=2•I•1•((2•I-3J/NJ•t~•I·Z•N-2J 
IFCH-H2) 2t2r3 

3 M=t42 
2 H=CH·HiJ/2+1 
~ F,RHAT(//10X.2HI= 1 I5,5X,2HH=,I5//l 

C CALCULATION OF T8TLOR SERIES COEFI:'lTIENTS 
c 

c 

202 00 37 N33=1,M 
N3=2• ( N33-U +Hi 
00 37 K•t,NP 
CKFlN33,KJ•O. 
00 '37 J=1,N3 
JJ=I• CN3+1 J/2+J 
CKFCN31,KJ=CKfCN~3,K)+CCN~3tK,Jt•MCJJ) 

37 CONTINUE 

C ESTIMATION OF REGION OF ANALYTICITY 
c 

20ft EPS0•999. 
NE=«J99 
KE=999 
ERR=CJ99.DO 
NH=O 
NR=1 

21 IFCII·1J.GE.NR,ANO.CN•IJ.GE.N~J GO TO 5 
IFCCI•1J.GE.NR.ANO,fN-IlaLT.NAJ GO TO 6 
IFCII·U~'l.T.NA.ANDeCN•U.GE,NAJ GO TO 1 
IFCCI•ll.LT.HR.AND.CN•IJ•LT.NAJ GO TO 8 

5 NX=2•NR+1 

' 



I· 

I 
t__ 

TeKcT nporpaMM /npoAOn*eHHe/ 

GO TO q 

7 NX=I+NR 
00 11 IX=1, N>t 
HH UXI =W (!)() 
WHOUXJ=WOriXI 

11 XX UXJ =X UXJ 
GO TO H 

& NX=N-I+NR+1 
9 !10 19 IX=1 9 NX 

IX1zi-N~• UX-U 
lfiU IX) =HriXU 
XX UXJ =X CIX1} 
wwonxJ =wonxu 

14J CONTINUE 
GO TO 1!J 

8 HP.ITE(3,25t XCI) 
25 FORMAT(/I/12HINDEFINITE Rt10X,2HX=,Et4,7///) 

GO TO it»& 
10 CALL NORMAfNNR,IfWO,NX,EPSJ 
41 FORMAT(/110Xi4HE~S=,020e7t 

N'33=1 
K=1 

104 00 13 IX=1 9 N~ 
HZ UX, 1J =W U J-
00 12 KL=1,K 
HZ(IX,1J=IfZCIX,1l+(XXCtXl•XCIJJ••KL•CKF(N33,KLJ 

12 CONTINUE 
WHO(IXJ=WZfiX,iJ•WWCIXJ 

13 CONTINUE 
CALL NORHACNNR,HHO,NX,ERRORJ 

44 FORMATf//10X,6HERROR=,020.7J 
IFfERROR•EPSf 100,100,101 

100 ERR=ERR!lR 
KE=K 
NE=CN33-1t•2+H1 
NH=NR 
EPSO=EPS 

108 NR=NR+1 
GO TO 23 

1J1 IFCN33-~U 102,103,103 
102 N33=N3J•1 

GO TO 1!14 

10 

TeKCT nporpaMM /npOAOn*eHHe/ 

1,3 N33=1 
IFCK-NPJ 105J10&,106 

13 5 K=K+1 
GO TO 104 

106 HRIT£(3,120) I,X(IJ,NH,NE,KE,EqR,EPSn 
c•••••••••••••••••••• 
C NOE~ OPTIMAL NUMBER OF TEP.~S 
C NH OPTIMAL qAOIUS 
C ·~3 OPTI~AL NUMBER FOR OERIVATIV~S 
c•••••••••••••••••• 

120 FOR~AT(/5X,2H!=,T5,3X,2HX=,E11.3,3Xv3HNH~,I5,~X, 

c 

* ~HNJ:,T5,1~ 9 5HNOEP 

~=,I5t~~,6HEPROR=,E14.7,!X,4HE~S=,~14.7J 

!.~H) =N~ 
LNliJ='<S: 

206 IFCNHM!N·NHJ 1,1,20~ 
:!IJ8 NHHIN=NH 

1 CONTINUE 

C ANALYTICAL ~ONT!NUATION 
c 

N=N-111 +1 
M11= (1'111-U /2 
OY=NHHIN•2•0X/CNY•1l 
DO 178 I=1,NY 
YCIJ=CI•INY+1J/2J•DY 

178 CONTINUE 
DO 157 I=NO,N1 
Nl=LH Ill 
NC=CLM(IJ-MtJ/2+1 
KE=LN( U 
DO 1~8 II=1,K~ 
CKFCNC,IIl=CO.,~.J 
DO 159 JJ::1, N3 
JJJ=I-IN3+1JI2•JJ 
CKFCNC,Ill=CK~INC,II)+C(NC,II,JJr•wcJJJ) 

15CJ CONTINUE 
AC 73/73 OPT=1 

1 ~8 CONTI NIJE 
00 160 J=1tNY 
IJ=I-N3fo1 
M z n J, Jt = w n J 

" 



Ill 

I 
~ 

TeKcT nporpaMM /npoAonmeHHe/ 

00 160 l=1ei<B 
HZCIJ,JJ=HZCIJ,JJ+ClO.,t.J•Y(JJJ••L•CKFlNe,tJ 

160 CONTINUE 
157 CONTINU:: 

00 17q I=i,N 
X liJ=X U+H11J 
HUJ=WU+H11J 
WO (I) -=MO lt+"i1) 

17q ~ONTINUE 
RETURN 
END 

SUBROUTINE O!RIVfNP,N3,C,H1,NO,OXl 
COHHON/NOH/CCf7 9 10 1 23J 
DIMENSION CCN3,NOJ,INOEXC31J 

3 FORHATC1H1,10X,JHN3=,IS///J 
DO 21 J=1, N3 
CU,JJ=1~ 
DO 21 K=2,N3 
K1•K•1 
JJ:(J·C~3+1l/2J••K1 
CCK,JJ=F~OATfJJ) 

21 CONTINUE 
N1=N3+1 

- DO 1 Kl=N1,NO 
c u,KLJ =o. 
Kf=1 
DO 1 K=2,N3 
Kf=KF• CK-11 
CCK,KU=o. 
KL2=KL+1•N3 
IFCKL2-KJ 1,1t,1 

It CCKtKLJ=FLOA~lKFJ/OX••tK-1) 
1 CONTINUE 

CALL L INEQ1 CO,N.J,HJ,HO, NP,INO£X, NERROR, OETERH1 
J:r C N3-HU /2+1 
1<1:r1 
00 33 kl.:t,NJI 
K1=K1•KL 
DO 33 k=1eN3 

33 CCCJ,Kl,Kt=CtK,Kl1/K1 
q~TIJRN 

12 

TeKcT nporpaMM /npoAonmeHHe/ 

END 

SUBROUTINE NO~HACNNR,W,N,ERJ 
COMPLEX M 
COHHON EPS1 
DIMENSION Wl!l 
EP=O, 
IFlNHRJ 10,30,20 

10 00 15 I=1, N 
15 ER=ER+CA9SCWIIJJ••2 

ER=SQRTCEP) 
RETURN 

lO 00 25 I=1,N 
IftER.LTeCAq9(WCI1JJ EP=CABSCWCIJJ 

25 CONTINUE 
RETURN 

30 ER=EPSi 
RETURN 
END 

ABTOPbl BblpamatoT 6naroAaPHOCTb H. B. ny3biHHHY 3a HHTepec 
K pa6oTe H B. n. r epATY 3a nOMO!qb H none3Hble 3aMel.laHHfl npH 
O$OpMneHHH pyKOnHCH. 
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