
Coiuyutatio (1965)

METOA BHrJIE3MO H36JIEHEHHH KBA/JPATHOrO KOPHH*

CTE0AII IIAW nom  lili

1 . B B C fle im e . Ha M eToaoB  ii3B.ieMennfi K u a u p a T H o ro  n o p n n  iia n fío j ie e  

II3BCCTHM T p il MCTOJia :

a ) MCTO«, OCHOBaHHWii lia (j)OpMyJK’

V

V (2 fc -1 )  = p \
*=. i

iipiiMeiineMbiii B Ta in ix  mi(|>poBi>ix BbiMHcjiHTe;it>iibix M aiim nax, b K oropb ix  

H3BJieMCHHe Kopueft nBJinercn a jieM eiiTap iio ii on bpam ie ii. nan c jio ju e iu ie  

hjih yMHOJKeHwe,
6) TeCHO CBH3äHHblÜ C lipeflHHyiUHM, „lUKOJIbHblft”  MCTOH BblMHC-

.le in ifi n oc jie jioB aTejib iib ix  umjip Kopun, oGwmho iipiiMeHHeiubiM npn pac- 

H ëra x  B p y m iy io ,

b) HTepamionHbifi Meroji l lb io ro iia ,  npHMeiiHCMbiii, Maine Bcero, b bm- 

MHCJienHHX na nn(|>poBbix BbiMHCiiiirejibiibix M ainniiax.

H u o r n a ,  n a n p .  b i i e n o T o p i i i x  s a n a M a x  T e o p m i  M i ic e J i ,  r p e G y e r c j i  1 1 0 - 

J iy M H T b  K O p C H b  C O M C IIb  ñ o j l b u i o i i  T O M IIO C T b lO  —  n o  H e C K O J Ib K M X  C O T 

n n a M a i n i i x  m n | > p . H  r a n o M  c j i y M a e  B b i n i e y K a 3 a H i i b i e  M e T o n w  l i e n p n r o n n b i ,  

T a K  « a n  n p u x o n n . i o c b  6 b i  n p o i i 3 B o n n T b  a p H ( j )M e T H M e c K n e  n e f i c T B U H  n a n  

M p e S M C p H O  H J II IH H b lM H  M H C J13M H , M TO , p a a V M e O T C i l .  H e y n O Ö H O  l i e  T O J Ib K O  

n p n  p a c M ë T a x  B p y M i i y i o ,  n o  u  n .T H  6 o . n b i i i H n c r B a  u n < i » p o B i . i x  B b iM i ic . 'in -  

T e j i b H b i x  M a u iH H .

B  .1923 r. 9 jiH3a B m v ies iio  upen<i0 JKiiJia u pafíoTe [2 ]  oMoiib npocToii 

MeTon n3B.;ieMemiH UBanpaTiioro u op iia  113 n aT yp a :ib iio ro  Miicjia.

Merono.M BiirJie3HO (b  naJibiieiíiueM mu ñyncM nopoMe e ro  iia3i>iBaTi> 

MCTOnOM i ' )  BblMIICJIHIOTCH OMCpenHbie 31iaMaiHHe HH(Jipbl pa3J10?KeHHfI

uopiia ripn np0H3B0.nbii0M ycraiioBJiemioM 6a3iice. B iipothboiiojiojk- 
nocTb MeTona.M a ) h f>), BcnoM oraTeabiib ie BCJiiiMHiibi, nojiyMaeMbic 

b x on e  BbiMHCJieHHñ, BospacTaioT oMeiib McnJiemio Korna B 03pacraer

* PaÖOTa 6u.na npeflcraBiiena 30 Hiiuapn 1963 r. na ceMimapo îtaÿonpu nu- 
HHCJiiiTe.ibHoö MaTeMaTMKH Bpou-rraBCKoro ymiBepCHTffra.
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'iHCJio mi({)p — i i  iiaiip. 10000 aecHTHHHwx nH(J>p nopiin movkho błihhc- 
anTb, onepupy«, caMoe fiojibiiiee, uiecTH3na>iiibiMH MiicjiaMii.

Hmne B upeflJiaraeMoii paöoTe mu upnnoMHiiM mctoh "V (§ 2), h3jio- 
żkhm BbiTeKaiouuiñ iis nero, no Kopo*ie ocymecTBJiHioinHiicn, mctoh iV  
(§§3 -5 ), npHBenëM iiaiiiicamibiii na aaropiiTMiriecKOM «3bine AJITOJI 
ajiropiiTM aroro MeTona (§ 6), nporpaMMy, cocTaBJieimyio jíjih UH$poBOtt 
BUHHCJiHTeíibHoíi MauiHHbi 9 jijih ott 803, h npuMepu Kopiiefi, bmhhcjich- 
Hbix c noMouibio 3T0Ü nporpaMMu (§ 7).

2. Memo. i r . riycTb n 6yneT HeKBaapaTHoe Harypajibnoe hmcjio 

(n  =  2, 3, 5, 6, ...). ()6o3HaHHM neayio nacTb \̂ n ôyiîBoü p, a o'iepeaiibie 

ttecHTiiHiibic mi(j)pu npoßiioii mscth }/n — cHMB0jia.Mii cu c2, . . .  M ían

✓ »  =  p +  0 ,lc l + 0 , l 2c2 +  0 , l3c3+ . . .

OTciofla cjienyer, mto

(1 ) n  =  î>s +  0,1Pc, +  0,12cÎ +  0,1:îP c2 +  0,13-2c1c2 +

OO

+  0 ,l3Pc3 +  0 ,l4(2clCa +  c2) + . . .  =  p 2+  ¿ ’ 0 ,li+1(10 Pof  +  tf )
7 = 1

rae
i

P  — 2p, s( =  V c ¡ ( ¡ ;+ M
í=i

B MeTone y  M3 HHCJia n nonepeMeHHO BuniiTaioTCH cjiaraeMwe npaBoii 
nacTii (j)opMyjiu (1 ), t. e. micjia p 2, 0 , lP c , ,  0 , l2su  0 , l2P c 2, 0,13s2, . . .  

w onpeflejifiioTCH («aabiue iiohchiim, iokiim  oópasoM) iui<]>pu cx, c2, c3, . . .  
TaK K3K ynoÖHee Bcero n0Jib30BaTbcn ucjiumh hhcji&mh, to HOJiynaeMue 
pa3HocTH yMiio'/KajoT Ha cooTBeTCTBemibie cTeneini 10. 3th pasHOCTii 
o6o3HaHHM cnenyiouiHMH chmbojibmii :

rx =  10 (n -j>»), qk =  rk—Pck, rk+1 =  10qk- s k (k =  1,2,  ...).

JlerKo IipOBepilTb, *ITO

k
(2) rk+1 =  10*+1 ( n - p 2-  Y  0 , lU l (10Pc, +  Sj)) =

1=1
CO

=  10fr +  1 2 "  0 , ly + 1(10PC, +  Sy),
i -k +1

qk =  0,1 (r *+ i +  S*),

cjieaoBaTeabHo, pasHocTii qk noawHbi ñbiTb nojiożKHTenbHUMM. MeToa V  
II COCTOHT B TOM, HTO npoÖHoe 3HaiieHHe UHtJtpbl ck (h =  1 , 2 , . . . )  onpe-
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HCJiflioT KaK naHÖojibinee nejioe hhcjio, MeHbiuee 10 h Tanoe, hto 
qk >  0, t. e.

(3) . <  r± .

IT pu Hep 1. Ecjih ti =  200, to  p — 14, P  =  28,

r , =  10(200-14®) ==40,

40
r l ¡P  =  —  , Ci — 1, st — 1-1 =  1,

ql -  4 0 -2 8 -1  =  12, r2 =  1 0 -1 2 -1  =. 119,

r 2¡P  =  c2 =  4, s2 =  1-4 +  4-1 =  8,

g2 =  1 1 9 -2 8 -4  => 7, r3 =  1 0 - 7 - 8  =  62,

62
r 3¡P =  — , c3 =  2, =  1.2 +  4-4 +  2-1 =  20,

JjO
q 3 =  6 2 -2 8 -2  =  6, r4 =  1 0 -6 -2 0  =  4 0 ,...

h , neftcTBHTejibiio, HMeeM 1^200 =  14,142...
OnpeneJieanaH M3 nepaBeHCTBa (3) UH$pa ck MO»teT 6biTb HeBepHoń, 

h6o H3 3Toro nepaBeHCTBa emë He cneayeT HepaBeHCTBO r*+1 >  0, ko- 
Topoe, KaK 3HaeM, HOJIłKIIO BbHIOJIHHTbCH.

r ip n M cp  2. Ecjih n =  6, to  p =» 2, P  =» 4,

r1 =  10(6 — 22) =  20,

20
r J P  =  — -, c1 =  4, sx =  4-4 =  16,

4

qx =  2 0 - 4 - 4  =  4, r2 =» 1 0 -4 -1 6  =  24,

r 2/P =  c2 =  5, s2 =  4-5 +  5-4 =  40,

q2 =  2 4 - 4 - 5  =  4, r a =  1 0 -4 -4 0  =  0.

JJeflCTBHTeJibHO. jierKO npoBepnrb, hto l̂ O <  2,45.
H3 npnMepa 2 cJiejtyeT HeoßxojuiMoe aononnenne MeTojja V : ecJin 

rk+i ^  0 hjih HCKOToporo fc, to UH$py ck cjieayeT yMeHbuiHTb na 1 n bto- 
pHHHO Bbl'IHCJIIITb Sk H rk+1, WHOrfla HH(j[)py npnXOAHTCH KOppeKTHpO- 
BaTb HeCKOJIbKO pa3.

npHMep 3. Ecjih n =  3, to p — 1, P  =  2, r¡ =  20,

Cj =  9, s, =  81, qt =  2, r 2 =  — 61 (cL neBepnoe),

c, =  8, « i  =  64, q i = 4 ,  r2 =  — 24 (c, HeBepiioe).

Cj =  7, Sj =  49, =  6, r 2 =  11,

c2 =  5, s3 =  70, ÿ2 =  1, r3 =  — 60 (c2 HeBepHoe).
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CjienyiomHñ npHMep noKa3biBaeT, hto HeBcpiioíí UH$pofi mojkct GbiTb 0. 
Torna nano Bcpuytbcn k nocjientieii mujipe, otjihhhoü ot Hyjia, yjieiib- 
uiHTb eë na 1 n nTopinmo CMiiTan. cnenyioiwie 3a Hefl ymfipu. 

r ip iiM ep  4: Ecjrii n =  2499, to  p =  49, P  =  98, ^  =  980,

Cj =  9, =  81, </, =  98, r 2 =  899,

c2 =  9, s2 =  1 0 2 , q2 =  1 1 , »‘3 =  8 ,

c3 =  0, s3 =  81, q3 =  8 , r4 =  —1 (c2 11 c3 neBepHbie),

e2 =  8 , =  144, ga =  115, r 3 =  1006,

e3 =  9, s3 =  226, q3 =  124, r4 =  1014,

o4 =  9, s4 =  306, q.x =  132, r4 =  1014,...

¿Jpyrne ripiiMepu iio3bojihiot noiiaraTb, hto hjih np0H3B0JibH0r0 
H a T y p a n b H o ro  micjia l  c y m e c T B y e r  r a i io e  mhcjio n , hto, npmvieHHn MeTo 

i iy jH iio  KoppeHTuponaTb l o iiepennux un$p Vn, oupenejiëHiiux H3 iiepaBen- 
CTBa (3). Kan >Ke iipoBepuTi,, KOTopwe H3 buhiícjichhux mi<|)p KBajipaTiio- 
Mo KopiiH Bepiibi, a KOTopbie, C uTb MOHíeT, e m ë  ß y jiy T  nsmeneHu? B § 4  

mu oTBeTHM na 3TOT Bonpoc, no CKa3aiiHoe naMii 6yaeT oniociiTbcn k Me- 
TOjiy Biiraeaiio, M0HH<J)imHp0BaiiH0My Tannin 06pa30M, iTo6bi pewe 
npiixoAiuiocb KoppeKTiipoBaTb mi^pu.

3. MeTOfl IV . H3JioHíemie MCToaa W , npeACTaBJiHiomero co6oñ ue- 
KOTopyio Monn({)HKanmo MeToaa y ,  namiëM c BbiHHCJieHHfi i;ii$pu  c¡. 

M3BeCTHO, MTO9 '

r.¿ =  10 (rL— PCj) — Sj =  1 0 (l0 (n  — p2) — 2poí) — c\ =  100(w — (p +  0,lCi)s). 

Tan itaií rojiíkho 6uTb

Vn >  p +  O ,!^ ,

to  r 2 >  0, ecjin UH^pa cx onpejjejieiia npaBiiJibiio, a ecan cx cjihiukom 
BeJiHKa, to  r2 <  0. rioaTojuy cx mohího onpesejiHTb Kan liaiißojibiuee 
ueaoe mhcjio c, ynonjieTBopmomee KBanpaniOMy iiepaBeHCTBy

10 ( r x— Pe) — c2 >  0.

Bo n36e>Kanne neíicTBiiü n a « iippaiuiOHaJibHbiMH MiicaaMH nanHiiieM 3 to  

HepaBeHCTBO b BHjje

10r1-1 0 P ( l  +  l + . . .  +  l ) - ( l  +  3 + . . .  +  (2 c - l ) )  > 0 .
c  paa

Hii(|»py ct nojryMHM oTciona nyTéM HTepamm, npoBepn«, cKOJibKo 
cjiaraeMux nina 1 0 P + 1 ,  10P +  3, ... mohího BbwecTb H3 'iiicjia IOí^ 
6c3 nepeMeHbi ero suaiía.

nepeüHëM Tenepb k  MeTOjjy oiipeneJieiiiiH cjieayioiw ix umjip ]/n . B Me- 
TOflc 1ir  npoÓHoc 3iiaHeiiiie nHijjpu ck (k =  2 , 3 , . . . )  onpeneJiHM uait
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H an6ojibu iee h c jio c  miicjio, Meiibiuee 10, h Tauoe, mto rk+l >  0. T a u  Kau 

3 to  nepaBeiicTBO CHJibHee iiepaßencTBa qk >  0, npuMeHHiomerocH b Me

rode ' f ,  mo?kho no jiaraTb , mto Tenepi» p e w e  npufleTCH KoppeKTiipoBaTb 

UH(jbpbI. IIpHM epbl IIOATBep>KHaiOT 3TO.

HsBeCTHO, MTO

(4) rk+1 =  10 (rk- P c k) - s k.

J1.tih k >  1 HMeeM
k

sk =  CiCk+1_ i =  2cl ck-\-tk,
i=° I

m e

lk 1 ^ i^ k + l- i
i=2

( b qacTuocTM <2 =  0). Mrah-, HMeeM paBencrBo

(5) rk+l =  10r* — **— (10P +  2ClK ,

n kotopom cyMMa tk yme He aaBHCHT o t hckomoh uwjipbi ck.
IlyCTb

Q =  1 0 P +  2Cj, R k 10}*t — tk.

TaKHM oöpasoM, umjjpy ck npn mcto^c W  onpeneJiHeM n a « HaußoJibmee 
uenoe mhcjio, Menbuiee 10, h Tawoe, mto

(G ) **  <  ~Q  '

r ip m ie p  5. Ecjih n  =  0, to (cp. npiiMep 2) p =  2, P  =  4, cx =  4,
r2 =  24, 3H39HT #  =  48, R., =  240, OTKy«a c2 — 4, a He — «a n  b npn-
Mepe 2 — c2 =  5.

ripH M ep 6. Ecjih n =  2499, to  (cp. npiiMep 4) p =  49, P  =  98,
ci =  9, r 2 =  899, 3H3HHT Q =  998, iü2 =  8990, OTKyna c2 =  9. Mbi yme
3Hae.M, mto 3Ta unijjpa neßepna. OTCioaa CJienyeT, mto ii onpenenenne (6) 
UH$pW Ck MOfKßT ÖblTb HeOKOHHaTeJIbHbIM H MTO BOHpOC, n0CT3BJICHIIblfi 
B HOHUe § 2, HBJIHeTCH BSHiHbIM M HJIH MeTOßa 'W .

4. Hcc.ic;ioüaiine KoppcKriiocm  uiicjip b MeToae iV .  IlycTb k >  1 tt l  >  1 

naTypajibHbie Mucjia. IIpeflnojiojKHM, mto UH(J)pu cly c2, ck+j_,
KBsapaTHoro KopHfl H3 MHCJis n  onpenejieiibi mctohom "W. Ctsjio ßbiTb, 
Bbino.TiHHeTCfl MCJKHy npoMHM, HepaßencTBO rk+i >  0. llpuMep 6 nona- 
3bIBaeT, MTO 3TH HH(J)pbI MOryT ÖblTb HCBCpHbIMH. OMeBHflHa, OflHaKO,. CJie- 
ayiouuaH Teopeaia:

U,H$pbi c1} c2, . . . ,  ck Bepiibi, e c ™  k hhm mohkho npHcoeflHHHTb i»i(J)pbi 

cfc+l> cl-+2 > • • •) <4+1-1 (T05Kfl,eCTBeHHbie c HH(J)paMH, y w e  BbIHHCJieHHbIMH 
MeTOHOM W  HJIH OTJIHMlIbie OT HHX) H Ck+l, C*+i+1, . . .  TaKHM O0pa3OM, 
mto cooTBeTCTByiomne hm MHCJia r'k+2, r'k+3, . . .  nojiOHWTejibHbie.
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f
JJjiH Toro, HToßbi npuMeHHTb 3Ty TeopeMy, Bocnojib3yeMCH paBen- 

CTBOM
m m

r k+m + l =  10m+I ( r k — P  2  0 , l* c k+, -  0 ,1  2  0 , 1 ^ + i )
/=o /=«

(m — nenoe HeoTpnnaTejibiioe mhcjio), nojiyneHHUM nyTëM HTcpauHU 
$OpMyjlbI (4). B CBH3H C 3THM. Iipe«UOJIO>KeHHH r*+m+, >  0 paBHOCHJIbHIJ 
HepaBeHCTBaM

W  W

( 7 ) r k > P  y  0 ,1  V + #  +  0 ,1  2  0 ,1 *»*+ *  ( « i  =  1 ,  2 , . . .  ) ,
1=*o 1=0

r a e

„  Ci ( i  <  k) ,  

Ci ( i  >  k ) ,  
k+j

i i  V~7 u  u
8k+j — 2̂j  Ci Ck+1+l -i - 

i=1

C noMombio HecJioH iHbix p a c c y m a e m if i  nojiyMHM n epaB en cTB o , H3 ko- 
T o p o r o  BbiTenaioT Bce H cpaB eiicTB a  (7 )  h  lîO T op oe  o6ecne>u iB aeT  J ië rK y io  

n p o B e p u y , Bepubi j ih  nm jipb i clf c2, ck.
3a.\ieTHM cn ep B a , mto  n epaB en cTB a (7 )  C JieayioT  H3 H epaBencTBa

OO 00

(8 ) rk > P  £  0,1 fck+j +  0 ,1£  0,1*4'+, •
1 - 0  1 - 0

Mbi Gyaesi npeoôpasoBbiBaTb s t o  iiepaBencTBo b npeanojromemni, m ïo

(9 ) c¡ =  0 ( i > k ) .

M6o, ecJiH b 3T0M cjiynae nepaBencTBO (8) cnpaBeaJiiiBo, to  oho cnpa- 
BeaJiHBO Tome aJiH nenoTopoft nocjreaoBaTejibHocTn nnijjp c*+ I , c*+2, .. ., 

n e  Bcex paBHbix 0, KOTopue MoryT ôbiTb yme BepHbiMH nH<})paMH vn .  
B cnyqae (9 ) RMeew

sk+1 =

0,1 fck+i =  ck,
= 0

k

2  c,c*+>+i_i ( j  <  k ) ,  
i -1+ l

0 ( j  >  k)

h  HepaBeHCTBo (8 )  npHHHM aeT BHa

k - l  k
(10) rk >  P c k +  0,1 CiCk+j+ l_i.

1—0 i-1+1
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IIpeflnoncttKeHHe rk+¡ >  0, c^opMy.mponanHoe b nanane HacToamero 
naparpa<J)a, mowho nanncaTi> b BH«e, aHajiornMnoM (7 ):

i - i  î- i

rk > P £ 0 , lV / + 0 , l  X  0»l'®*+/- 
/=*o 1=0

B C B H 3 H  c  3 T H M , n e p a B e H C T B O  (10) c j i e j t y e T  H 3  u e p a B C H C T B a

l - l  l - l  k + i k - l  k

P  JT  0,l'c*+ í+ 0 , l  JT  0,1 Cic*+i+1_i >  Pck+  0,1 2 1 0,1* 2 1 c,c*+,+1_ t
1=0 i= 0  <-1 /-O

T. e., npn H06aB0MH0M npennojioKenHH

( U )  K k ,

o h o  c j i e a y e T  h 3  H e p a B e n c T B a

i - i  i- i

(12) P  y t 0 ,1*0^-f 0,1 . . . 2 .  c i c k+1+ l - i  5*
/=1 1=0 l<;(i/,tns:kl+/

fc-1 k

> 0 , 1 %  0 ,1 ' J T  Ct ck + i+ l_ t .
i= i  i - i + 1

O u e H H B a H  c ß e p x y  c j i a r a e M u e  n p a B o t t  n a c T H  S T o r o  H e p a B e n c T B a :

k

X  Ci^k+f+i-i ^  81 (& j )  <  81 (k i),
<=/+i

C H H 3 y  —  n e p B h i ñ  H J ie H  n e B o i ł  H a c T i i :

i - i

P  0,1 ̂C-k+1 ^  0,lPOfc+,
1=1

(npe^nojiaraeTCH, mto l >  1) h onycnaa BTopoft «jjieH, HaxoHHM, «rro 
HepaBeHCTBo (12) cjienyeT h3 HepaBencTBa

A - l

0,lPc*+1 ^8 ,1  ( k - l )  £  0,1*,
i - i

a TeM ßojiee M3 HepaBeHCTBa
OO

0,lPc*+1 ^  8 ,l (k  — l) 0,1* =  9(&—- ï)0 ,ll.
1=1

OTCiofla h H3 npeanojio«KeHHH (11) buboh t3kob: ccjih rk+i >  0, to  
BepHhi Tanne uH^pa c,, c2, . . . ,  ck, ana KOTopux

l <  k <  Z+ —Pojt+1101-1.
9
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3 to  HepaBencTBO iiMeeT Haiiöojibiuee npaim inecKoe 3naqenHe Torna, 
Korjja  cfc+1 > 0 ,  a 1 =  2 (KoppeKTiiocTb nn^pu  c, ii3BecTiia):

10
(13) 2 ^  k ^  2-\— —  P c k+ 1 .

K an  BHflHM, HHTepBaji H3MeHeHHH HHnei<ca k TeM Öojibuie, neM 6ojib- 
uie P , a cjieflOBaTeabHO, neiw ßöjibiue mhcjio n.  HoaTosiy, iipeatac qeM 
H3BJicHb KBanpaTHbift Kopciib, ciie/iyeT hhcjio n yMuo>KHTb na b03M0>kii0 
BbicoKyio CTenenb «mc.na 100. B HacrnocTH, b nporpaMMe, cocTaBjieHuoii 
aaa uii(J>p0B0fl BbiHiicjiHTejibiioii MauiHHU 3 jijihott 803 (§ 7) co3naëTca 
4HCJI0 n =  100d»  (d — nenoe), Tanoe, hto 238/100 <  n <  238. 3aTeiw 

MeTOflOM 1T BbiMiicjineTcn Vn u npHMeiineTCH (|)opMyjia Vn == 10~'dVn.
Torfla  P  =  2[]/n'~\ >  2 [2 l9/10] =  104856, — P  >  116506 u nojiyieHHbifi

Bbirne p e3 y jib T a T  m o h îh o  c ÿ o p M y jm p o B a T b  T a n :

Ecjih  rfc+2 >  0, cfc+1 0 h 2 <  fc <  116508, to  umjjpbi cn  c2, . . . ,  ek 
HHCJia Vn Bepubi.

5. OuciiKa bciiomoi a re.'ibiibix bcmiihhii. B BBefleiuui Gbuio cnasano, 

>rro BcnoMoraTejibiibie BeJiHMHHbi, u o jiy iiaeMbie b x o «e  Bbmncjienna ]/n 
MeTOflOM y ,  B03pacTai0T o'ieiib  MejjJięHHO B.\iecTe c BospacTamieM HHCJia 
mi(|>p. IÏOKameM cefóuac, mto iipu npennocbuiKe (13) to  me caMoe otho- 
CHTCH 11 K MeTOfly i T .

ripe>KHe Bcero hcho, 4to

tk <  81(/ü — 2).

OnemiBah rfc+1 paccMorpwM HecKOJibno cjiynaeB:
I. U,n(J)pbi Cj, e2, . . . ,  ck, onpenejiëHHbie mctouom Bepubi. Hhcjio 

rfc+1 BbipamaeTCH Torna <|)op\iy.Fioft (2) »iepe3 3th h cjieayioinne, emë He- 
n3BecTHbie mnj)pbi, orayjia

oo

rk + 1 <  10fc+1 £  0 ,l*+1(90P +  81j) =
1 -k+1

oo

=  2 ’ o , l i (9 0 P + 8 1 (j+ fc ) )
l = i

H OKOHHaTenbllO

(14) 'r k+l < 1 0 P + 9 ( *  +  l ) .

I I . H e Bce m i^pu cł (  c2, . . . ,  ck Bepnu.
II. 1. rfc+1 >  0, ck #  0. Corjiacno pe3yjibTaTy § 4, mi$phi c,, c 2, . . . ,  ck_ 1 

Bepubi, a mitjjpa ck cjihiukom Gojibiiiaa. B cbhsh c 3thm, BbimicneiiHoe 
rk+\ MeHbiue Bcpnoro siiaHeiiiia, hjih KOToporo GbiJia flaHa oueHKa (14).

OO

=  10P+9Ä  +  81 JT  0 ,l;j
/= 1
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11.2. r*+1 >  0, ck — 0. I I3 cnocoGa onpeaejienna umpp no MCTony 
iK  cJieayeT, hto

rk+l =  10rk- t k <  10P-t-2c‘, <  10 P+1 8

h HepaBcucTBo (14) cnpaBefl.uHBo.
11.3. rk+l <  0. TaKH<e b 3tom cJiynae HMecM

rk+i =  10rk— tk,
a ran Kan rk >  0, to

|rfc+,| <  < *-10  <  81fc—172.

Mm flOHaaa.m tbkhm 06pa30M, hto Bcerna

|r*+1| <  m a x {1 0 P + 9 ( f t + l ) ,  S lk —172}.

B c.ivMae tebiHMCJienHfi Ha .\iauiHHe 3 jijihott 803 paccMOTpennoM b kohhc 
§ 4, HMCCM

P  <  2 (2 '9 .1) =  1048574,

10P 9 ( fc + l )  <  10485740 - 9 (116508+1) =  11534321,

81fc—172 <9436976, 1k 11 |r*+1| <  11534321.

Ilpn BUMiicjieHHH HH(j>p ck, cra;io CbiTi», flame nc iicnoiibaoBana bch 
fl.iHHa viaiiiHHHoro cnoBa (39 aBoiiHiibix paspaaoB).

6. I Iponc.iypa B w  .ie iiio  i f ' ' . Bee no;ipo6nocTii BbiHHCJieHHH \  n  Me- 

roflo.M '#  pa3i>HCnaer linage oiiHcamio npoueflypbi Burjieano W ,  na.no- 
meHHoe na ajiropimiiiHecKOM hsi.ikc AJ1FOJI:

procedure Viglesio # * (n , p ,  g, c, K ) ]
commcnt 3aaaHbi narypajibiioe hhcjio »  h n en a a  nacTb p  KBaflpaTHoro 
Kopua H3 7i. Ilpoueaypa Viglesio ‘W  bumhcjihct mnjipu « [1 ] ,  c [2 ], . . . ,  c [ K  | 
(K  aano) flpoGnoii nacTH 3Toro KopHa b Yio3HUHohhoh ciicTeMO c ocho- 
Banne.M g. H apaM CTpbi p, g h K  flOJiwubi yaoBJieTBopaTb HcpaBencTBaM 
2 x g x p  >  (g — 1) x ( K  — 2)  n (b BbiHHCJieHnax na nmJipoBOH BbiHHcmiTejib- 
noii M am n n e ) g x  ( 2 x g x p - \ - ( g  — 1) x (J£ +  l ) )  <  I  max, g x g x g x  ( K  — 2) 
<  I  max, m e I  max Hairfojibuiee ;ionycTiiMoe uenoe hhcjio. HanMeHee 
3Haiiamne mnfipbi c[k] ,  o t nocjreaneii, otjihhiioH ot Hyjia, ao c [ K ] ,  
MoryT 6biTb neBcpHbiMH. 3HaneHHe tjiyul i iu m  in td iv (x , y), BHCTynaiomeil 
b coflep?K aiiH H  n p o u en y p b i, HBJiaeTca uejioii n a cT b io  n a cT n o ro  x  >  0 
na y >  0;

value n, p, g, K-, 
integer n, p, g, K ; 
integer array C; 
begin

integer C, k, Q, r, R , t; 
procedure sum ; 

begin
integer i, j ;
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t : =  0; 
i  : =  2 ;

1 : j :  =  ft +  2 — i; 
if i <  j  

then begin
t : =  < +  2 X c [ i ]  X c [ j ] ;
» : =  ¿+1; 
go to 1 

end i  <  j  
else if i =  j

then t :  =  i +  c [ i ]x c [ i ]
end sum-, 

r  : =  g x g x ( n - p x p ) ;  
if r ^  0 then go to 2; 
for & : =  1 step 1 until K  do c[ft] : =  0 
go to 10;

2 : C : =  0; 
Q : =  2 x g x p + l ;

3 : r  : =  r —Q-,
if r  0 then go to 4;
G :  = 0 + 1 ;
Q '• =  Q-\- 2;
go to 3;

4 : r  : =  r + Q ;
<3= = < 2 -1 ;
for ft : =  1 step 1 until K  do 

begin
c [ f t ] : '=  C; 
sum-,

5 : R : =  g x r —t ;
if 72 >  0 then go to 8; 

x 6 : if c [7c] ^  0 then go to 7; 
ft: =  ft—1; 

sum;
r : =  intdiv(r-\-t, g)\ 

go to 6;
7 : if ft =  2 then i : =  i+ 1 ;

t : =  t — 2 X c [2 ];  
c[ft] : =  c [ft ]—1; 
r : =  r +  Q ; 
go to 5;

8 : G :  =  0;
9 : R :  =  R  — Q-,



i f  R  > 0  
then begin

C : = C + 1; 
i f  C <  g

then go to 9 
else r : =  R  

end R >  0 
else r  : =  R -\-Q 

end k ;
10 : end Yiglesio

K  KOMMCHTapmo, noMemeiuioMy b oiiiicaHHH, npuSaBHM erne HecKOJib- 
ko iipHMenaHHii:

(a ) r ip o u esy p o H  ae oxBaTUBaoTCH BbiMHCJienne p. 3 t o  mojkho CHe- 
.riaTb c rioMombio CTaHflapTHOii ^ymcuHH sqrt (ncnpaBjiHH, ecjin iioHa- 
HoOhtch, ee npuG.iiiJKiMiHoe 3HaneHne) h jih  c noMoinbio KaK0ii-T0 npo- 

u ea yp u , conepjHamie «oTopoft npencTaBjicHO b none mi(j>poBott bmhh- 

CilHTeJIbHOft MaiUHHbl.
(6) §§2-5 OTHOCHJIHCb TOJIbKO K fleCHTH'IIIOMy pa3JIO}KeHHIO HpoGiioii 

uacTH ho nepexoH ot 3th x  paccy>KHeHHtt k  np0H3B0Jibii0My ocuoBa- 
hhk) g n03HHH0HH0ii CHCTeMbi (n a « b onncaiiHii HpoueHypu) onenb jierow.

( b ) Flpouenypa sum BbiHHCJineT BejiHHHHy
k

f'Ar+1 ~  ^  ct^fe+2-i 
i=2

Ec.ih nH(|)pa ck >  0 neBepHa, to ee cjienyeT yMenbuiHTb Ha 1, t . e. (fc+1 
yMeHbiHHTb na hhcjio 2c2 (ecjin k >  2) hjih 2ca— 1 (ecjin k =  2). 3TOJiy 
ciiyHfar Tpn coceaHne onepaTopw, nepBbiii H3 noTopux iiMeer MeTKy 7.

( r )  Ecjih HH^pa ck =  0 HeBepua, t o  nano H3MeHHTb UH(J)py cfe_ ! ,  a hjih 
3Toro HymeH, npewne Bcero, B03BpaT o t  BejiHHHHbi rfc+ł, BbiqucJieHHOi'i 
nocnenHeił, k rk no <{>opMy:ie

r k =  ( f ft  +  l +  ifc)/10

BbiTeKaiomeft H3 (5). CooTBeTCTBemibiii onepaTop — Tperaft nocjie 
onepaTopa c MeTKott 6.

7. ITporpaMMa /ijih mi<|>poi<oii BhiMHC.mre.ibiioii Mauiiiiibi 3 ji.ihott 803.
riepBbifl BapHaHT riporpaMMbi hjih Mammibi 3 jij ih o tt  803, ociiOBamioił 
na MeToae SbiJi cocTaBJien h npoBepen b HHBape 1963 r. BiJMiicneHUbie 
c noMombio aToii iiporpa.MMi.1 (h  npoBepeHHbie hhwm mctohom) 3922 3Ha- 

Mamiix m i$pbi \̂ 2 ynasaHbi b [1 ]. BTopoii Bapnairr nporpaMMbi nocJiyjKHn 
Han cocTaBJieiiHH TaSjiHn KBanpaTHUx Kopiieił H3, iiaTypa jib iiux  »iHceji 
o t  1 ho 9999, c TOHiiocTbio ho 50 HH$p nocne 3anHToii.

OTnenaTanHbie na TejieTaflne TaCjinnu uaxonnTCH b Kaijienpe b m - 
iiHCJiHTejibHoft MaTeMaTHKH BponJiaBCKoro yHHBepcHTeTa. B3HTbie H3 aToii 
TaSjiHHU KopiiH 120 HaqajibHbix upocTbix raceji npHBeneHbi najibme.
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T p e T H ñ  B a p n a n T  n p o rp a M M b i,  pa3pa6oTainibiií b H H B a p e  1961 r . ,  

x p a a i i T c a  b ÖHÖJiHOTeice n o a n p o rp a iv iM  M au iH H M  3.ijihott 803 nofl Ha3Ba- 
HH6M W U 1 . C IIOMOIUblO WXJ1 MOŻKHO BbHIHCJIHTb 3946 UH(¡)p Ck KOpHH 
H3 n '. Bpexia BUHiicaeiiHii — okojio 9 h.; 350 aauajibHbix mitjjp nojiv- 
HaeTca b 4 mihi. 35 ceK.

nporpaxiMa W U  i  npiiBeaeHa na CTp. 42. /J,jia npoitSBeaemia nycna 
3TOH nporpaMMbi cjieayeT c nyjibTa yiipaBJieniia 3acjiaTb b Mamimy ko- 
MaHay nepeaann ynpaBjiemm 40 5, ycTaHOBUTb na nyjibTe hhc.to n h bu- 
nojiHHTb Ty KOManay. Pe3yjibraTbi nenaTaiOTca b Baae, KOTopuü noHcnaeT- 
ca cneayiomHM npHMepoM:

S Q R T (3) =  1.7320508075688772935274463415058723669428052538103 
8062805580697945193301690880003708114618075724857 

5675620141415400703029969945094998952478 h t»,

2 1,41421 35623 73095 04880

Vn

16887 24209 69807 85696 71875 37694
3 1,73205 08075 68877 29352 74463 41505 87236 69428 05253 81038
6 2,23606 79774 99789 69640 91736 68731 27623 54406 18359 61152
7 2,64575 13110 64590 59050 16157 53639 26042 57102 59183 08245

11 3,31662 47903 55399 84911 49327 36670 68668 39270 88545 58935
13 3,60555 12754 63989 29311 92212 67470 49594 62512 96573 84524
17 4,12310 56256 17660 54982 14098 55974 07702 51471 99225 37362
19 4,35889 89435 40673 55223 69819 83859 61565 91370 03925 23244
23 4,79583 15233 12719 54159 74380 64162 69391 99967 07041 90412
29 5,38516 48071 34504 03125 07104 91540 32955 62951 20161 64478

31 5,56776 43628 30021 92211 94712 98918 54952 04763 93377 57041
37 6,08276 25302 98219 68899 96842 45202 06706 20849 70094 78641
41 6,40312 42374 32848 68648 82176 74621 81326 45204 20132 62101
43 6,55743 85243 02000 65234 41099 97636 00162 79269 66319 88378
47 6,85565 46004 01044 12493 58714 49084 84896 04606 43461 00132
63 7,28010 98892 80518 27109 73024 91527 03279 37776 69682 57647
59 7,68114 57478 68608 17576 96870 21731 37247 30624 51077 61488
61 7,81024 96759 06654 39412 97227 35759 10141 35683 05136 64856
67 8,18535 27718 72449 96995 37037 24733 92945 88804 86815 49803
71 8,42614 97731 76358 63063 41399 06202 73603 16080 02401 56075

73 8,54400 37453 17531 16787 16483 26239 70643 45944 55329 53328
79 8,88819 44173 15588 85009 14416 75408 72781 70764 50603 72952
83 9,11043 35791 44298 88194 56261 04688 66919 00991 39168 26495
89 9,43398 11320 56603 81132 06603 77622 64071 69836 22633 41512
97 9,84885 78017 96104 72174 62114 14917 62448 16961 36287 44276

101 10,04987 56211 20890 27021 92649 12759 57618 69450 23470 02637
103 10,14889 15650 92219 46864 85201 18935 87438 35819' 22501 88840
107 10,34408 04327 88600 46973 85994 42626 99736 83020 22374 97168
109 10,44030 65089 10550 17975 77540 22548 04767 82898 49837 71979
113 10,63014 58127 34649 40799 91219 14929 31422 19672' 64258 58259
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n
127
131

137
139
149
151
157
163
167
173

179
181
191
193
197
199
211
223
227
229

233
239
241
251
257
263
269
271
277
281

283
293
307
311
313
317
331
337
347
349

353
359
367
373
379
383
389
397
401

\/n
11,26942 76695 84644 88285 00036 91742 81735 47453 11603 74752

11,44552 31422 56597 03904 34342 88192 18413 20491 11807 01030

11.70469 99107 19625 10910 20982 74228 62108 88233 10518 28184

11,78982 61225 51595. 96846 91837 51358 48942 61080 49943 10659

12,20655 56157 33702 95189 78552 56622 95413 60871 27820 38084

12,28820 57274 44507 59181 21635 54641 85137 44987 48978 99300

12,52996 40861 41667 78849 53648 15752 86586 10216 36354 31072

12,76714 53348 03704 66171 09520 09780 89234 73823 63780 30125

12,92284 79833 20085 46884 48108 04605 84094 96249 37656 15290

13,15294 64379 65905 43996 24871 93129 09318 00991 08972 72938

13,37908 81602 59652 01502 68813 54786 30705 79814 04629 17532

13,45362 40470 73710 31716 30854 62170 40419 38709 62385 52012

13,82027 49610 85253 31390 44805 67753 45600 52191 89818 08841

13,89244 39894 49804 50843 25470 41028 55442 93173 93362 32773

14,03566 88476 18199 63051 94613 86407 04070 85634 42943 67413

14,10673 59796 65884 42523 21636 90877 32647 79387 08129 20384

14,52583 90463 33950 06832 87578 45437 27547 1 1787 71555 43121

14,93318 45230 68078 66292 22905 13494 60490 24616 80005 47787

15,06651 91733 19363 61545 74987 07326 73426 94646 73691 81746

15,13274 59504 21555 92719 18620 49341 06521 17248 75483 85197

15,20433 75224 73748 02525 59487 00600 47958 73286 93478 60982

15,45962 48337 40306 51965 08428 83328 15250 08347 27989 67737

15,52417 46962 60023 72886 24617 67172 98070 29524 22726 77067

15,84297 95177 54859 48475 67960 52047 58481 88506 97302 70981

16,03121 95418 81397 36487 13547 57688 48220 80975 88144 16754

16,21727 47402 26854 77424 26831 73270 43388 45988 30279 10847

16,40121 94668 56725 16307 47132 27392 48461 03623 94288 81248

16,46207 76331 54327 94767 01816 28178 44821 18218 62632 96002

16,64331 69770 93238 06892 82147 85345 98654 80692 46338 60120

16,76305 46142 40210 12844 56955 56516 07275 86006 84987 54639

16,82260 38412 60722 02620 47905 41291 20142 88899 01879 52346

17,11724 27686 23689 76315 29522 94429 30964 07420 99478 28008

17,52141 54679 35231 85874 59627 34792 17795 22553 52451 02902

17,63519 20885 48397 77642 28836 07629 19173 26792 36317 50352

17,69180 60129 54132 54679 00351 71089 80047 70902 90248 79081

17,80449 38147 64855 59454 65587 81474 23613 35625 80577 58925

18,19340 53986 60251 91738 44462 09150 26571 26055 01887 15845

18,35755 97506 85819 29849 17195 18707 17255 12290 08256 98319

18,6279^ 60101 97157 64258 63277 60956 53449 25746 70373 97870

18,68154 16922 69404 34847 08194 84683 05817 12138 29456 20971

18,78829 42280 55935 99904 52048 38698 96352 47523 28989 14220

18,94729 53214 96416 68217 16255 67751 96936 52689 37188 64068

19,15724 40606 68016 66041 81623 01717 93733 54906 79204 91728

19.31320 79158 27965 83858 74750 87774 20364 52608 83343 76486

19,46792 23339 31785 02794 39928 93822 98082 70211 46324 04207

19,57038 57907 80926 75911 90943 35362 40340 03349 65368 70099

19,72308 29233 16019 96806 39990 83247 80379 97324 68009 44913

19,92485 88451 71275 13996 62591 89487 10972 22091 13072 03723

20,02498 43945 00785 72769 72121 48322 60542 14864 51312 91593

20,22374 84161 56684 37951 29875 59240 '03257 94388 17108 42299
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n

419 20,46948 94904 58720 27997 97225 35443 04990 30593 58059 08710
421 20,51828 45286 83191 06251 97381 99141 05908 85257 55356 25120
431 20,76053 94920 26694 43962 24962 85341 07173 52946 46809 92962
433 20,80865 20466 .84811 63077 09015 22103 35293 24738 35516 95997
439 20,95232 68397 56962 89777 66779 85587 94557 55368 29287 91844
443 21,04756 51798 49188 43710 11425 43474 38025 04077 60078 44961
449 21,18962 01004 17090 77171 76589 51520 04088 33114 44424 65392
457 21,37755 83264 31950 11895 61020 37832 27440 27245 66939 12150
461 21,47091 05535 83888 46920 96987 81039 02216 55573 38500 13356
463 21,51743 47913 50013 52310 77296 89730 04275 55997 74038 75043

467 21,61018 27849 74309 42079 37154 19611 15452 03281 24186 68455
479 21,88606 86282 39289 15224 50621 43684 73558 16223 54663 31169
487 22,06807 64907 13910 88194 22605 52057 84778 65428 54603 35392
491 22,15851 98061 60338 38059 09777 20375 92804 67492 52406 85534
499 22,33830 79036 88676 66083 14514 38894 28915 44207 59131 94738
503 22,42766 14920 05803 85824 20380 30739 45348 29021 44088 27432
509 22,56102 83453 56955 38183 30744 81148 62079 88421 02168 35106
521 22,82542 44210 26654 81124 37240 69568 69442 74086 40511 93263
523 22,86919 32520 58543 04667 61743 01097 85735 60465 44830 84915
541 23,25940 66992 26014 43654 62457 46405 15603 83939 11546 38314

547 23,38803 11270 52999 54189 25027 80757 03505 20416 58457 42212
557 23,60084 74424 11893 18908 16622 99081 86485 00421 40471 93634
563 23,72762 10354 09344 21420 03688 93288 43502 64087 36717 33967
569 23,85372 08837 53125 69654 57132 38553 00043 29282 84299 93399
571 23,89560 62906 97041 02702 45989 60419 27321 82342 09318 77688
577 24,02082 42989 28627 73237 24515 45390 10979 50595 86976 74959
587 24,22808 28791 71434 76436 94679 24865 88441 24893 74747 95490
593 24,35159 13237 71840 92759 67845 86989 89507 37446 36336 30740
599 24,47447 65010 40834 31567 81446 15826 75340 16748 05297 85821
601 24,51530 13442 62525 70758 38757 48357 13970 00932 55046 50731

607 24,63736 99895 09838 10142 79629 55091 13828 24176 82193 24112
613 24,75883 68062 79894 37614 78109 22693 00584 95259 31596 13190
617 24,83948 46967 48441 20235 36737 33526 54085 20252 91366 81389
619 24,87971 06092 49457 26487 76618 06588 73587 45775 48694 67569
631 25,11971 33741 60940 05539 77455 24820 58449 54471 28285 96756
641 25,31797 78023 44325 46177 72857 46124 29583 43255 33875 74778
643 25,35744 46662 11932 79893 78700 05815 48188 80781 71881 90476
647 25,43610 46839 53808 73819 38412 74330 54433 41475 49915 33717
653 25,55386 46783 .61275 22291 69779 94754 22047 66212 32181 99973
659 25,67099 53059 86871 68869 05699 2471 1 00884 02737 12573 26317

5 70 0 ¡: 74 29 10 74 29 : 00 19
6 45 5 : 20 147 1 74 31 : 00 4
7 74 30 :: 00 16 2 74 19 : 00 21
8 74 30 :: 00 1 3 74 17 : 00 22
9

42

74 30 :; 00 2 4 74 18 : 00 7



15 74 20 :: 00 8
6 74 27 : 00 25
7 74 17 : 46 27
8 51 0 : 02 0
9 21 144 :: 20 148

20 73 142 :: 40 31
1 47 21 :; 74 18
2 26 144 :: 74 28
3 74 6 :: 30 147
4 74 28 :: 52 137

25 54 38 :: 43 36
6 20 147 :: 22 144
7 44 24 :: 74 16
8 74 18 :: 74 28
9 74 6 :: 74 28

30 74 16 :: 44 30
1 26 146 :: 30 132
2 20 141 : 30 147
3 50 2 ;: 26 139
4 05 110 :: 45 71

35 22 139 : 40 34
6 30 146 : 07 135
7 20 145 : 36 147
8 50 36 : 44 43
9 30 140 : 04 148

40 42 40 : 74 14
1 44 78 : 30 147
2 24 147 : 30 148
3 54 2 : 42 47
4 20 148 : 02 147

45 04 147 : 07 148
6 45 47 : 22 147
7 20 148 : 32 140
8 05 133 : 45 41
9 73 142 : 40 31

50 30 148 : 52 137
1 57 0 : 10 147
2 52 134 : 57 0
3 20 148 : 26 150
4 02 148 : 05 147

55 41 83 : 30 145
6 05 146 : 20 145
7 04 144 : 20 149

8 07 136 : 20 146
9 26 142 : 26 143

60 73 139 : 40 86
1 30 147 : 52 131
2 57 0 : 07 144
3 41 112 : 00 0
4 00 142 / 30 150

65 42 125 : 02 0
6 05 142 : 45 67
7 22 144 : 30 151
8 04 151 : 24 144
9 00 142 / 22 150

70 30 148 : 24 147
1 40 61 : 04 110
2 20 140 : 30 139
3 04 146 : 46 76
4 00 139 / 30 7

75 20 139 / 74 0
6 22 146 : 22 141
7 30 141 : 04 144
8 42 39 : 30 141
9 00 142 / 42 1

80 30 140 : 54 3
1 20 140 : 50 2
2 04 140 : 44 33
3 21 147 : 02 0
4 27 150 : 22 148

85 32 148 : 40 54
6 26 144 : 02 0
7 20 140 : 30 142
8 20 141 : 07 140
9 41 91 : 42 • 93

90 00 139 / 40 1
1 22 140 / 30 149
2 55 1 : 40 94
3 22 140 / 30 149
4 00 141 / 52 150

95 57 0 : 24 144
6 02 0 : 07 141
7 40 88 : 02 138
8 05 143 : 46 98
9 22 143 / 30 149

100 21 139 / 30 7
1 20 139 / 74 0
2 30 143 : 05 145
3 45 97 : 30 149
4 74 29 : 24 145
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105 74 30 : 26 139 2 42 60 :: 30 142
6 74 29 : 32 139 3 05 145 :: 41 60
7 74 28 : 05 146 4 73 140 ;: 44 97
8 00 140 / 45 8190
9 44 106 : 40 111 125 02 0 :: 27 142

6 73 139 :; 40. 86
110 +  25000000000 7 30 147 :: 04 144

1 73 140 : 44 97 8 50 38 :: 56 131
2 20 139 : 30 130 9 20 147 :: 40 64
3 10 139 : 04 148
4 45 115 : 05 148 130 - 9

1 +  10
115 40 117 : 12 139 2 - 1 2

6 41 113 : 10 139 3 +  18
7 21 147 : 30 139 4 +  20
8 05 130 : 20 139
9 22 142 / 21 150 135 +  59

6 +  6S
120 30 142 : 05 138 7 +  100

I 42 111 : 30 139 8 +  3945

u M T H P O  B A IIH  bl E P A  B O T b l 

[1 ] D ziś i ju tro naszej elektron ik i, Odra 3.4(1963), 13-22.

[21 E. V ic lesio , Esrtraclione araduale de radice nuadrato, W iadom . Mat. 
27(1926), 53-58.
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