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1. B PHAe np~KnaAH~x 3aAa4 npHMeHH~TCH 3KcnoHeH4HanbH~e nonH
HOMbl BHAa 

E n(x) 
n 

a 0 + l (ak sh kx + bk ch kx) • 
k=l 

111 

HanpHMep, B pa6oTe 111 Ha ocHose nonHHOMOB THna 111 nony4eH~ Ho
s~e MHOrowaros~e MeTOA~ AnH HHTerpHposaHHH o6~KHOB€HH~X AH¢¢e
peH4HanbH~X ypaBH€HH~. no3TOMY H3Y4€HHe nonHHOMOB 111 BaMHO. 
8 121 HaMH 6~n nony4eH cneAy~~H~ HTepa4HOHH~~ M€TOA AnH OAHOBpe
M€HHOrO HaxomAeHHH scex Hyne~ x 1, x2 , ••• , x 2n nonHHOMa I 1 I a npeA
nonomeHHH, 4TO OHH npOCT~e: 

x(k) x (k) 
x (k+l)= X(k) -'2C E (x(k))l ~ sh I - j 

I k n I J=1,Jil 2 121 

= 1 ,2, ... , 2n; k = 0, 1, 2 , •.• , 

2n Y - x ~k) 
C k = n sh I En (y) , 

j = 1 2 
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a y - npoH3sonbHoe 4Hcno, y i x1, 1 = 1,2, •.. , 2n. 
AnA M€TOAa 121 OMHAanacb KBaApaTH4€CKaA CKOpOCTb CXOAHMOCTH, 

Ho 3TOT ¢aKT He 6~n o6ocHosaH a 121. B HacToA~e~ paGoTe AOKameM 
TeopeMy 0 KBaApaTH4€CKO~ CXOAHMOCTH MeTOAa 121, a TaKme nony-
4HM M€TOA, HMe~~H~ Ky6H4€CKY~ CKOpOCTb CXOAHMOCTH, AnA OAHO
BpeMeHHOrO HaXOMA€HHH BCeX Hyne~ nonHHOMa 111. 

TeopeMa 1. nycTb HynH x 1, x2, ••• , x 2n nonHHm~a 111 npocTble. 
nycTb 4HCna q H c 3aAuH~ TaKHMH, 4TO 0 <q< 1, O<c <1, d-2c> 0 
1-1 Lc2 4n + 1 $ 1 , rAe 

R 
d = min I x 1 - x J I , L = max I -, l l , 

1i j r 

R = maxl21ch(2p1 + c)l4i, 2jch(2P+ 3c)l4ll, 
... -.~~~---· ... "'-.............. ""' . ..,..,_..,. 
' : •·\··" I 



d 
P= maxlx 1 -xjl• r:minljsh({-c)l, jsh-

2
1 11, 

IJ j 
d 1 = minly-x 1 1, p 1 .. maxly-x.

1
1. 

i:1,2, ••• ,2n i = 1,2, ... ,2n 

Ecm1 Ha4aJlbHble npH6m11KeHHfl x (O) x < 0 > x (O) K HYJl"M 
J. ' 2 ' ' ' ' ' 2D " 

X l' X 2 , • • •, X 20 BblfipaHbl TaKHM o6pa30M, 4TOfibl BblnOJlHfiJli-'ICb Hepa-
BeHCTBa 

lx (O)- x I $ cq, i- 1 2 2n 
I I - ' ' ... , ' 

TO AJlfl KalKAOrO ~enoro k~ 0 BblnOJlHfi~TCfl 1-1 HepaeeHCTBa 

lx{k) - x I < cq 2 k, i= 1,2, ... ,2n. 
I I -

/4/ 

/5/ 

AoKa3aTeJlbCTso. AoKa3aTeJlbCTBO npoeeAeM MeTOAOM MaTeMaTH-
4ecKo~ HHAYK~I-11-1 no HOMepy HTepa~HI-1 k. HepaeeHcTea /4/ noKa3blea
~T, 4TO TeopeMa BepHa npi-1 k: 0. nycTb HepaeeHCTBa /5/ YAOBJleT
BOpfi~TCfl np1-1 HeKoTOPOI.I\ ~enoM HeoTpH~aTeJlbHOM 4Hcne k. AoKalKeM, 
4TO /5/ BblnOJlHfi~TCfl H npi-1 41-'!CJle k+1.A1lfl nOJlHHOMa /1/ MOIKeM 
3anHcaTb E (y) H E (x ~k) ) e BHAe 

n n 1 

Y-Xj 
sh---, 

2 

2D X (k) X 
E (X (k) ) "" A ll sh I - J 

n I J:l 2 !61 

rAe A - HeKOTopafl nocTOfiHHaA. Ecn1-1 1-13 o6e1-1x 4acTe~ ~OPMYJlbl /2/ 
Bbi4TeM X I H nOTOM B npaeo~ 4aCTI-1 BbiAeJlHM MHOIKHTeJlb X ~k) -X I , 
To nocne HeKoTopblx npeo6pa3oBaHH~ nony4HM 

2n 
n 

J:l,j;:l 

{k) 
x 1 -XJ 

sh 2n 
2 n 

x~)_:(k) J:l 
sb.._..:.-l"'--

2 

Y 
{k) 

sh -xJ 
2 

y- XJ 
Sh---

2 /7/ 
Aanee 6yAeM HcnoJlb30BaTb TOIKAeCTBO 

sh~/ sh Y-f3 .. 2 ch 2Y -a- f3 sh {3-a Ish Y-f3 + 1 
2 2 2 4 2 ' 

HepaeeHCTBa 

lshxl < - 4-lxl, 
4-x 2 

2 

I~ -11 < _x_
2
-

x 4- X 2 

/8/ 

/9/ 

KOTOpble 1-'!Me~T MeCTO npi-1 lxl < 4, 1-1 HepaeeHCTBO 

m m 
1.1 - n (1 +a I) I < 11 - n (l + Ia I I )I ' /10/ 

1:1 - 1:1 

KOTOpoe BblnOJlHfleTCfl npH JliOfibiX 41-'!CJlaX a l' a 
2 

, ... , am • 
H3 /7/, 181 1-1 /10/ HaXOAHM HepaeeHCTBO 

2n 2n 
lx<~+ 1Lx 1 1<1x~t>_x 1 111-(1+18-11) n (1+lrJI> ll U+lf3JI>' /11/ 

j-= 1,J#I j"" 1 

2x<f>-xJ x(k) x<k)_xJ x<k> -x~k) 
y ""2 ch · - J sh J lsh-;;....1 ---='---
J 4 4 2 

/12/ 

y- Xj 
Ish , /13/ 

2 

/14/ 

HcnoJlb3Yfl npeAnonolKeHHfl TeopeMbl 1 , HenocpeACTBeHHo HaXOAHM He
paeeHCTBa 

I x (k) - x (k) I > I x - x I - I x (k) - x I - I x (k) - x I > d - 2c , 
I j -I j I I j j 

l2y - x ~k) - x J I .. 2ly - x J I + lx J - x <~> I $ 2p 1 - c , /15/ 

l2x \k) - x j - x ~k) I $ 2 I x 1 - x j I + 2lx 1k)- x1 1 + lx J- x ~ k) I < 2p + 3c · 

Y4HTb1Bafl CBO~CTBa ~YHK~H~ ShX 1-1 ChX, H3 HepaeeHCTB /9/ 1-1 /15/ 
H yCJlOBH~ TeopeMbl 1 nOJlY4HM CJleAY~~He HepaeeHCTBa: 

d 2 Y- xj d 1 
> i sh~ I ~ r , I sh I > I sh- I ~ r , 

2 2 2 

(k) k 

I sb x J - x J I < 18 I x (k) - x I < I x (k) x I :S cq 2 , 
4 84- c 2 j J j - j 
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k 
TorAa All.R 8el1W·IIAH IYJ I JA 1ft 

1 
I nolly4JAM Ol,4eHKJA ly J I < ~ cq 2, 

k 
11'1 I < ~ cq 2 

Tenepb Ha OCH08e 1111 AOKa3aTellbCT80 TeopeM~ 1 3ai<OH41AM 
ClleA~eH 1,4en04KOH Hepa8eHCT8 lA pa8eHCT8: 

(k+ 1) 2k 2k 2 4n k 
lx 1 - x1 I < cq 11 - U + (cq ) 1 n (1 + ~2 ) < 

J=l,J"i r 

k k 2 4n-1 k 
< cq 

2 II - (l + cq 2 
) II (l + Lcq 2 }1 < 

j= 1 

E 2(x) =a +a e-:a: + b e:a:+ 11. e-2x+ b e 2:a: 
0 1 1 2 2 • 1161 

b 1 = -(e-
712

p + e-
112

q), a 2 = e 4116, b 2 = e-4 116, P=2ch(3/~). q-=2ch(1/2). 

Hyn.RMJA nollJAHOHa I 161 R811.RIOTC.R 41-ic~a x 1 = -1 , x 2 = 2, x 8 = 3 
JA X4 = 4. B~4JACI1eHJA.R no ~opMyne 121 8~nonHeH~ Ha 38M EC-1020 
c A80HHOH T04HOCTb~ 116 AeC.RTJA4H~x 3Hat<o8l npJA y = 0. Ha4anb-
Hoe lA ClleAYIO~JAe npJA6111-1*eHt-1.R YKa3aH~ 8 Ta6n.1. npt-1 3TOM npJAH.RTa 
ClleAYIO~a.R 3KOHOMHa.R 3ant-1Cb: eCJllA 1.41-i~pa m 8CTpe4aeTC.R 8 3anJACI-1 
AaHHOrO 41-iCJla f pa3 nOAP.RA, TO 3TOT ~ai<T OTMe4aeTC.R 8 Ta6111-11,4ax 
KaK (f *m). 

3. CneAY.R MeTOAI-1Ke, pa381-1TOH 8 /8/ 1-1 141 , nony41-1M MeTOA All.R 
OAH08peMeHHOro HaXO*AeHt.i.R 8CeX HylleH nOllJAHOMa 111: 

(k 1) (k) (k V ~k)- CkEn' (x (1k)) + Ck En (x 1(k)) W (ik) 
X + "' X - 4C E (X ) ) __ __::__;;;___:_ _ __;~::.._-=-----=--- 'I 1 7 I 

1 1 k n i (k) 2 
(V ) 

1 

i = 1,2, ... ,2n; k = 0,1,2, .... 

4 

k 

0 

1 

2 

3 

4 

5 

V(k)-
1 -

x<k) 
1 

-1,200 

-0,968 

-0,998? 

-0,(~9)8 

-0,(10i19)8 

-0~1~9) 

2n 
(k) (k) 

n X 1 - Xj 
sh---__;..-

j=1,J"i 2 

x<k) 
2 

x(k) 
8 

x(k) 
4 

1,?00 2,800 3,?00 

1,998 2,933 3,899 

2,0001 3,0028 3,9651 

1,(~9)? 2,Cu9)4 3,(3K9)5 

2,(10i10)3 3,(?i10)1 3, (~9)S 

2,(1~0) ~(1~0) 3,(1~9) 

(k) (k) 
(k) 1 2n X i - X j 

W 1 =- I cth-----
2 J= 1, Jh 2 

~ ~~~:~~~!~~:::: cl =::-:;:~~~ .. r:::::-:-~;: ::;~;;;.~J· ... -:~~; ,';,'. 
AoKa*eM, 4To MeToA 1171 1-iMeeT t<y6t-14eCKYIO cKopocTb CXOAI-iMOCTI-1. 

TeopeMa 2. nycTb HYll.RMH nOllHHOMa En (x) .R811.RIOTC.R 4HCJ1a x1, 
X2••••o X2n H OHH npOCT~e. nycTb 4HCJ1a Q H C 8~6paH~ Tai<JAM o6-
pa30M0 4To6~ YA0811eT80pRI1HCb ycno8H.R 0 < q < 1, 0 < c < 1, d- 2c > 0 
H 24°c 2 (24n+2r2 L 2 + n)/r 2 < 1, rAe d, d 1 , L, R, p, p1 H r 1-iMeiOT 
TOT *e CMbiCll, 4TO H 8 TeopeMe 1 • nycTb Ha4allbH~e npH611Hl!<eHH.R 
X~O) , X~O) , ••• , x~OJ K HYll.RM nOllHHOMa 11/ 8~6paH~ Tai<HM o6pa30M, 
4T06~ 8~nOI1H.Rl1HCb Hepa8eHCT8a 14/. TorAa All.R Ka*Aoro 1,4enoro 
k > 0 HMeiOT MeCTO Hepa8eHCT8a 

k 
lx~k)- x 1 I ~ cq 8 

, i = 1,2, ... ,2n. 1181 

Aot<a3aTellbCT8o. Aot<a3aTellbCT8o npo8eAeM no cxeMe AOKa3a
TellbCT8a TeopeM~ 1. Hepa8eHCT8a 141 not<a3~8aiOT, 4TO yT8ep*AeHHe 
TeopeM~ 2 cnpa8eAI11-180 np~-1 k = 0. AonycTHM, 4TO OHO cnpa8eAI11-180 
H np~-1 HeKoTopoM 1,4e11oM k > 0. AoKa*eM, 4TO Hepa8eHCT8a 1181 8epH~ 
H npH cneAy~eM 4HCI1e k-+ 1. KpoMe npeACTa811eHHH !61 HMeeM 
TaK*e, 4TO 

(k) 
E' (x(k)) =LA ftn x 1 -xJ 

n 1 2 J= 1 sh 2 

(k) 
2n Xi -X j 
I cth----,

2
:--_,;;....

J= 1 

5 



H3 o6e~X 4acTeH ~OpMyn~ /17/ BW4~TaeM Xi ~ B nony4eHHOH npaBOH 
4aCT~ B~Aen~eM MHOM~Tenb xfk)_ x1 • TorAa nocne HecnomH~X 
npeo6pa3oBaH~H nony4aeM 

(k) 
X -xI 

sb 1 

2 

(k) Y -x(k} 
sh J 

2 
(k+1) _ (x(k>_x

1
) tl-2 ~) 

x 1 -Xi- 1 x
1 

-It 

x 1 -x J 
sh---

2 n II + 
J-1 Jlt x~>- x<l> J=1 y-Xt 
- ' sh l - sh~ 

2 2 2 

xfk>_xi (k) (k) 
Xf -Xj 2 {shY -2 x J ) 2 sh 

2 2n (sh 
2 

) 2n 
+ n II X 

xik)_ x 1 J=1,J~i x?>- xfk) 2 J= 1 {sh Y-Xj )2 - (sh ) 
2 2 2 

x<k)- x 2n 

X (k)_l X - X(k} 

sh 1 1 sh J J 
1 1 

x[eh + l: 
2 2 

(k) (k) (k) 11 • 
2 J=l,J~I xl -lJ x 1 -xJ 

sh sh.----=-
2 2 

~n~ AOCTaT04HO ManeHbK~X 3Ha4eH~H C MOMeM 3an~CaTb, 4TO 
x~t>-x, 

/19/ 

en -= o , rAe li onpeAen~eTc~ ~opMynoH /14/. CneAoBaTenb-
2 

HO, ~3 /19/ ~ TOMAeCTBa /8/ cneAyeT, 4TO 

(k+ 1) (k} 2 
X 1 -x1 =(Xi -x 1)[(1-P

1
) + P1Q 1), 

rAe 

2n 2n 
P 1 = 8 II (1 + y J ) II (1 + f3 J ) , 

J=1,j~l J=1 

Q 

(k) (k) (k) (k) 
2n X 1 - X i X J- X J X 1 - X J 

.. I eth sh Ish.__;_----= 
j=1,j,{l 2 2 2 

a YJ ~ f3J onpeAen~~Tc~ ~opMynaMH /12/ ~ /13/. ~anee ~3 /20/ 
HaXOA~M 

I X \k+ 1 )_ X 1 I .. I X \k) - X ,I [ 11 - p 1 I 2 + I pi II Q i I 1 . 

/20/ 

/21 I 

Ha ocHoae npeAnonomeH~H TeopeM~MomHo 3an~caTb ~eno4KY Hepa
BeHCTB: 

6 

:} 

'J 

lx(k) -x I> lx -x 1-lx(k} -xI> d-e> d-2e. 
t j- 1 J 1 1 /22/ 

H3 CBOHCTB r~nep6on~4eCK~X ~YHK~~H Shx ~ ehx ~ HepaBeHCTB /9/, 
/15/ ~ /22/ cneAyeT, 4TO ~Me~T MeCTO HepaBeHCTBa 

(k) (k) 
xi - Xj d-2c y-xJ d1 

Ish I> lsh--1 >r,lsh--1 >lsh-1 >r, 
2 2 - 2 2 -

(k) (k) 
X 1 -X j d _ 2c 2y- X 1 - X j 2p1 + e 

Ish I > I sh-
2
-1 ..? r, 21 eh _ I < 21 eh _ I ~ R • 

2x (k) 
2leh 1 -xJ 

x<k) x<k>_x k 
J I< 2leh

2
P+ ae I~ R, Ish J J I< lx~k)_xJ I$ eq8 

4 4 4 

(k) 
xJ -xJ (t) at st 2 

Ish 
2 

I < I x J - x J I ~ eq , 18 - 11 < (cq ) , 181 < 1 . 

TorAa An~ IYJ I ~ lf3J I nony4~M o~eHK~ IY I< .!.eq8k, 113 I < .!.eqSk. 
J r J r 

Tenepb, np~MeH~~ /10/, ~3 /21/ nocneAOBaTenbHO HaXOA~M 

lx?+l)- xi I < eqs:: 1[1 -(1 + (eqs \2 )(1 + ~ eq s;. )4n-1 12 + 

(1 R 8t)4n-1 2n-1 ( 8t )2 1 + +-cq --eq < 
r r 2 

8t 1[1 .1 L 8t)4n+t
1

2 4n-1 2n-1( 8t)2 1 < eq - \ + eq + 2 -- eq < 
r2 

< cq 8tl[ •n; 1 
( 4n+ 1 )(Leqs k/ 12 + 2 4n-1 2~ (eq8t ) 2 1 < 

t= 1 t r -

4n 
< eq8ki[Lcqst(24n+1_1)12 + ~(eqsk)2 I< 

r2 

t t 2 2 2 4n 
< cqs (qs ) IL2e2 2 sn+2 + c D· 1 = 

r 2 
k+l k+l 

=cqs . 2 4n.e2(L2r2 24n+2+n)fr2 ~eqs 

7 



TeopeMa i, TaKI-IM o6pa30M, nonHoCTbiO AOKa3aHa. B Ta6n. 2 
npi-1BeAeHbl 41-1CneHHble pe3ynbTaTbl np!-1MeHeHI-1'R MeTOAa /17 I AnR Ha
xo~AeHI-11'1 acex Hyne~ noni-IHOMa /16/ np~-1 Tex me Ha4anbHbiX np1-16n1-1-
~eHI-1RX. 

Ta6mu.t;a 2 

k x(k) x<k) x<k> (k) 

1 ~ 3 x4 

0 -1,200 1,700 2,800 3,700 

1 -1,005 2,014 2,988 3,908 

2 -l,(S.O)l 2,cuo>2 2,(u9)4 3,(~9)8 

3 -0,(1S.9)7 2,(121E0)1 2,(1~9) 3, (1a9)? 

4 -0,(1S.9) 2,(1~0) 3,(1~0) 3,(15K~) 

MeTOA /2/ 

k x<k) 
1 

X (k) 
2 

X (k) 
3 

x(k) 
4 

0 -o,2 1,o 2,5 5,0 

I -o,346 1,172 2,513 4,928 

2 -o,5so 1,425 2,542 4,792 

3 -o,776 1,725 2,606 4,567 

4 -o,941 1,954 2,742 4,285 

5 -o,995 2,003 2,922 4,074 

6 -o,(4 ... 9)7 1,{3.-9)8 2,994 4,005 

7 -o,(8li9)5 2,(6*0)2 2,{4*9)6 4,{~0)3 

8 -o,{I3~9)6 1,{Il-*'9)6 2,{B.t9)8 4,(StO)I 

9 -I,(llj.,(O) 2,{14*0) 3, (14.\0) 4,(1~) 

8 

t 

4. B 3aKnl04eHHe oTMeTHM, 4TO AOKa3aHHwe TeopeMw roaopRT o 
noKanbHOH CXOAHMOCTH /COOTBeTCTBeHHO KBaApaTH4eCKOH M Ky6H4eC
KOH/ MeTOAOB /2/ H /17/, RBnR~HXCR MOAM~HKa~HRMH MeTOAOB HbiO
TOHa H 4e6wweaa. 0AHaKO MHOr04HCneHHWe 3KCnepHMeHTW Ha 38M 
noKa3WBaiOT, 4TO KOrAa MeTOAW HbiOTOHa H 4e6wweaa CXOARTCR, TO 
MeTOAbl /2/ H /17/ TO~e CXOARTCR, HO B 04eHb MHOrHX cny4aRX, 
KOrAa MeTOAW /2/ H /17/ CXOARTCR, npM TeX *e Ha4anbHWX npM6nH
~eHHRX MeTOAW HbiOTOHa H 4e6wweaa pacxQARTCR. HeTOAW /2/ " /17/ 
MMeiOT 6onee WHPOKYIQ o6naCTb CXOAHMOCTH. 

npHBeAeM ~e HeKOTopwe paC4eTw Ha Y*e paccMOTpeHHOM npHMepe, 
noKa3biB~He npeHM~eCTBO MeTOAOB /2/ H /17/ nepeA MeTOAaMH 
HbiOTOHa H 4e6wweaa cooTaeTcTaeHHo. B 3TOM MO*HO y6eAHTbCR ,cpaa
HHBaR Ta6n.3 c Ta6n. 4 H Ta6n. 5 c Ta6n. 6. 

HeTOA HbiOTOHa 

---
k x\•J 

1 

... 
x\•J 

2 
~I.) x<k) 

4 

0 -D,2 I,O 2,5 5,0 

I 2,525 1,612 6,405 4,642 

2 4,527 1,901 5,939 4,351 

3 4,265 1,990 5,493 4,144 

4 4,093 I,(lti9)8 5,079 4,034 

5 4,015 1,(7~9)8 4,709 4,002 

6 4,(310)5 2,(14t~--O) 4,403 4,{4«0)1 
7 4,(6f0)6 2,{14t0) 4,178 4,(~0)3 

8 4,(12~0)8 2,(14•0) 4,048 4,(Ilk0) 

9 4,(14~0) 2,(1410) 4,004 4,{14.f0) . . . . . . 
12 4,(14-10) 2, (14lf{)) 4,(141{)) 4,(1410) 

9 



MeTOA /17/ 

k X (k) 
1 

0 -o,s 

I -Q,856 - ' 

2 -o,996 

3 -o, ( 749)0 

4 -I, (I~O) 

MeTOA 4eGblweaa 

k 

0 

I 

2 

3 

4 

. . . 
6 

x(k) 
1 

-o,s 

53,636 

52,636 

5I,636 

50,636 

.nHTEPATYPA 

x(k) 
2 

I,7 

I,964 

2,(~0)2 

2, ( 7.f0)I 

2, (14~0) 

x<k> 
2 

1,7 

2,0I7 

2.(3~0)4 

2,(6•0)I 

2,(!3~0)5 

-

x<k> 
.3 

2,6 

2,779 

2,98I 

2,(4"'9)8 

2,(14•9) 

x<k> 
3 

2,6 

-2,316 

-1.516 

-1,033 

-o,998 

-I, (14<~'0) 

Ta6JIH~a 5 

x(k) 
4 ··.· 

4,3 

4,!53 

4,0I7 

4,(4.-0)I 

4,(I3lt0)I 

Ta6Jm~a 6 

x<k> 
4 

4,3 

4,002 

3. (4.t9)8 

3,(~0)6 

4,(14~0) 

1. ~~AKoa E.n., CeMepAm~ea X.H. OHRH, P11-82-857, Ay6Ha, 1982. 
2. AHrenoaa E.A., CeMepAm~ea X.H. )!(8M ~ t14l, 1982, T. 22, t."l. 
3. CeMepAm~ea X.H. OHHH, P5-12485, Ay6Ha, 1979. 
4. MaKpenoB H.B. Hay4H, TPYA~ nnoBA~BCKoro yH-Ta. HaTeMaT~Ka, 

1979, T, 17, N'4, 
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PyKon~cb nocTyn~na a ~3AaTeJ1bCK~H OTAen 
5 HOR6pR 1983 rOAa. 

HET RH nPOBEROB 8 BAWEA BHBRHOTEKE? 

8bl MOlKeTe nOJIY'IMTb no nO'ITe nepe'IMCJieHHble HMlKe KHM!'M, 

ecJIM OHM He ObiJIM 3BKB3BHbl paHee. 

.1111-80-13 

.114-80-271 

.114-80-385 

.112-81-543 

.QlO,ll-81-622 

.111,2-81-728 

.1117-81-758 

AI ,2-82-27 

P18-82-117 

.112-82-568 
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*HAKOB E.n., MaKpenoe H.B., CeMePA*Hee X.H. Pll-83-764 
aea .MeTOAa AnR OAHOBpeMeHHOrO HaXO*AeHHR ecex KOpHeH 3KCnOHeH~HanbH~X 
ypaeHeHH~ 

npeAnO*eH~ ABa HOB~X HTepa~HOHH~X MeTOAa AnR OAHOBpeMeHHOrO HaXO*AeHHR 
ecex HyneH aaAaHHoro aKcnoHeH~HanbHoro nonHHOMa. ~oKaaaH~ TeopeM~ o6 Hx 
CXOAHMOCTH. Y OAHOrO MeToAa KBaApaTHUeCKaR, a y APYrOrO- Ky6HuecKaR cxo
AHMOCTb. Ha PRAe UHCneHH~X npHMepOB noKa3aHO npeHM~eCTBO HOB~X MeTOAOB 
nepeA MeTOAaMH Hb~ToHa H 4e6~weea. 

Pa6oTa B~nonHeHa B fla6opaTOpHH B~UHCnHTenbHOH TeXHHKH H aBTOMaTH3a~HH 
OHfiH. 

Zhidkov E.P., Makrelov I.V., Semerdzhiev Kh.l. Pll-83-764 
Two Methods for a Simultaneous Search for All Roots of Exponential 
Equations 

Two new iterational methods for a simultaneous search for all zeros 
of a given exponential polyno~ial are presented. The convergence theorems 
are proved. One method has a quadratic convergence, and the other a cubic 
one. Several numerical examples show the advantage of the new methods over 
Newton's and Chebyshev's methods. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna 1983 

nepeBOA O.C.BHHOrPaAOBOH 


