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1. BBE,llEHHE 

B pa6oTe 111 onHcaH reHepaTop cny4ai1H~x 4Hcen /rC4/ c paeHo
MepH~M pacnpeAeneHHeM Ha OCHOBe MynbTHnnHKaTHBHOrO KOHrpy3HT
HOrO MeTOAa AnR 3BM EC-1010, HMe~~H~ AnHHY nepHOAa 213/104/ 
npH He4eTH~X Ha4anbH~X 4HCnax, T.e. Cy~eCTBeHHO MeHbWe MaKCH
ManbHO B03MOmHOH AnHH~ AnR 38M C AnHHOH cnoea B 16 paapRAOB 
12 1s 1. 

B pa6oTe /2/ npeAnomeH anropHTM reHepa~HH nceBAocny4ai1H~x 
4HCen AnR Manopa3PRAH~X 3BM, B KOTOPOM C ~enb~ AOCTHmeHHR 
6onbWOro nepHOAa HcnonbayeTCR ABOHHaR AnHHa cnoea 3BM, a AnR 
YCKOpeHHR Bblpa60TKH cny4aHH~X 4HCen MHOmHTenb "a" 6epeTCR 
B BHAe a=2P+1. 0AHaKO e/3/ OTMe4aeTCR, 4TO HCnonb30BaHHe 
MHOmHTeneH TaKoro THna B rC4 npHBOAHT K YXYAWeHH~ ero xapaK
TepHCTHK. rC4, HCnOnb3Y~~HH ABOHHOe cnOBO H o6~4HOe yMHOmeHHe 
Ha'~'~o6naAaeT cneAY~~HMH HeAOCTaTKaMH: 

1/ H3-aa AnHH~ nepHOAa, paBHOH 232 /-10 10/, ero HeB03MOmHo 
6yAeT nposepHTb 3KCnepHMeHTanbH~MH TeCTaMH Ha nonHOH AnHHe 
nepHOAa. npoBepKa CBeAeTCR K TeopeTH4eCKHM TeCTaM, 4TO CHH3HT 
HaAe~HOCTb O~eHKH Ka4eCTBa TaKoro rC4; 

2/ AilHHa nepHOAa 1 010 He MOmeT 6b1Tb HCnOJlb30BaHa nOilHOCTbiO 
Ha Man~x 38M H3-3a HH3KOrO 6~CTPOAeHCTBHR nocneAHHX, TOrAa KaK 
nOHH~eHHaR CKOpOCTb Bblpa60TKH cny4aHHbiX 4HCen TaKHMH rC4, 
o6ycnosneHHaR onepa~HRMH c ABOAHoA AnHHOA cnosa, s PRAe npH
MeHeHHA MOmeT OKa3aTbCR Cy~eCTBeHH~M HeAOCTaTKOM B cny4ae HC
nonb30BaHHR rC4 npH pa6oTe MHHH-38M Ha nHHHH C YCTaHOBKaMH 
a peanbHOM MacwTa6e speMeHH. 

B AaHHOA pa6oTe onHCaH rc4 AnR MHHH-3BM EC-1010, OCHOBaHH~A 
Ha CMeWaHHOM KOHrpy3HTHOM MeTOAe, OnepHpyiOUIHH C 16-pa3pRAHbiMH 
4HcnaMH, c 3KcnepHMeHTanbHO onpeAeneHHoi1 AnHHoi1 nepHOAa 216 
/-6,5 ·10

4
/, nposepeHH~H 3KCnepHMeHTanbH~MH TeCTaMH Ha cny4aA

HOCTb B~AaBaeM~X HM 4HCen Ha nonHOH AnHHe nepHOAa. BpeMR B~pa-
60TKH OAHOrO 4HCna COCTaBnReT -3 .1 Q -& C. 

TeKCT nporpaMM~ rcy /eM. npHnomeHHe/, 6naroAaPR npHBeAeHH~M 
B HeM KOMMeHTapHRM, nerKO MO~eT 6~Tb nepeBeAeH Ha R3~K aCCeM6-

nep Anfl Ill06oA APYroAt?MHHw3B~1: __ ··:·-~-·-.--~:· l";" 

. . -. 1 
© 1981 06•eA .. fiBBid B ~·~~ B~C~~;aBiiJIJI 6BB 

-·-· ... ___ _ 



~ 

2. AJlrOPI4TM rEHEP/\1.\1414 nCEB,aOCnY4AI1HbiX 414CEn 

.anR nony4eH~R nocneAOBaTenbHOCT~ cny4a~Hb1X 4Hcen c paBHo
MepH~M pacnpeAeJleH~eM ~CnOI1b3yeTCR peKyppeHTHOe COOTHOWeHHe 

X n+l =(aXn + c)modm, /1/ 

rAe Xn - npeAbiAYiil~~ 4neH cny4a~Ho~ nocneAOBaTei1bHOCn1; X n+l -
nocneAY~IiiH~ 4neH cny4a~Ho~ nocneAOBaTenbHOCTH; a, c,rn - KoH
cTaHT~, B~6op KOTOp~X o6cymAaeTCR H~me. 

B Ka4eCTBe Ha4ai1bHoro cny4a~Horo 4~cna MomHo 6paTb n~6oe 
4enoe 4~cno MeHbWe 65536. YA06Ho 3a X0 npHHHMaTb nH6o TeKy
liiY~ AaTy, I1H60 TeKy~H~ MOMeHT BpeMeHH. 

npH Bbl6ope KOHCTaHT a, C, ill HCXOART H3 CI1eAY~~HX coo6pa>Ke
HH~ /41. 

1 I nepHOA nocneAOBaTenbHOCTH AOnmeH 6b1Tb MaK01ManbHO eo3-
MomH~M AI1R 38M AaHHO~ pa3PRAHOCTH; 

2/ Ha nonHo~ AnHHe nepHOAa He AOn>KH~ noRBI1RTbCR OAHHaKoe~e 
4Hcna; 

3/ OCTaTOK no MOAYn~ "rn'' AOI1meH nony4aTbCR B03MOmHO 6onee 
npocT~M cnoco6oM; 

4/ MOI!IHOCTb rC4, OnpeAenReMaR KaK MHHHMaJlbHOe 4enoe 4HC
I10 "s'~ AnR KoToporo b 5 ~0(modm), AOI1mHa 6b1Tb He MeHee 5-6, 
B npOTHBHOM CI1y4ae nocneAOBaTenbHOCTb Hei1b3R C4HTaTb CI1y4a~

HO~; 

5/ K03~~H4HeHT nocneAOBaTeJlbHO~ KOppei1R4HH 

c 
nl(u.v.) -(lu.)(lv.) 

J J .I J 
/2/ 

y(nlu~ -(~u/)(nlvj2 -(lvl) 

AOn>KeH 6~Tb KaK MO>KHO 6nHme K HyneBOMY 3Ha4eH~~. 
Ha OCHOBe H3I10meHH~X B~We coo6pameHH~ KOHCTdHT~ a, C, m AI1R 

rc4 EC-1010 B~6HpanHCb cneAY~~HM o6pa30M: 
1 I nOCKOJlbKy nepHOA rc4 He MomeT 6b1Tb 60I1bWe. 4eM "m ,~ a 

TaKme AI1R YA06CTBa nony4eHHR OCTaTKa no MOAYI1~ ''m" Bei1H4HHa 
"m" npHHRTa paSHO~ 216 , 

2/ HCXOAR H3 YCI10BHR nony4eHHR MaJlO~ Sei1H4HHbl K03~¢H4HeHTa 
nOCI1eAOBaTei1bHO~ KOppei1R4HH 8~6HpaeM "a" 8 COOTBeTCTBH~ C He
paBeHCTBaMH 

vm<a<m-y'ffi /3/ 

H KOppeKTHpyeM no COOTHOWeHH~ a modS= 5, s~nonHeHHe KoToporo 
rapaHTHpyeT HenosTopeHHe 4HCen Ha nonHo~ AI1HHe nepHOAa, a TaK
me BbiCOKY~ MO~HOCTb rC4; 6epeM a= 31413 ; 
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3/ npoeepReM b= a-1 no ABYM ycnoBHRM: a/ "b" KpaTHo '1>" 
AI1R n~6oro "p'~ RBI1RIOillerocR AenHTeneM "m"; 6/ "b" H "m'" 
AOI1mH~ 6~Tb KpaTHbl "411 ; 

4/ HaXOA~M "c "= 0,2113248·m, BblrlOI1KeH~e KOTOporo COBMeCTHO 
c ycnoe~eM n.2 rapaHT~pyeT Many~ eenH4~HY K03~~~4~eHTa nocne
AOBaTeilbHO~ KOppei1R4~~; 

5/ KOppeKT~pyeM Ha~AeHHy~ Bei1H4~Hy ''c" no ycnOBH~, 4TO 
"c" ~ "m" AOI1mH~ 6b1Tb B3aHMHO npocT~M~ 4HCI1aMH AI1R coxpa
HeH~R MaKC~MaJlbHOrO nepHOAa.rC4, "c"=6881; 

6/ Bbi4~CI1.ReM MO~HOCTb "s"=5; cornaCHO n.4 Bei1H4HHa "s" 
Y.AOBI1eTBOpHTei1bHaR. 

noA60p KOHCTaHT a, C, m no yKa3aHHbiM BbiWe peKOMeHAa4HRM 
anpHOpH rapaHT~pyeT rc4 c xopOWHMH xapaKTepHCTHKaM~ 1

5 1 , TeM 
He MeHee AnR HaAemHO~ 04eHKH Ka4eCTBa rC4, ~cnonb3y~~ero Ha~
AeHHble ~CXOAR ~3 TeopeT~4eCKHX C006pa>KeHH~ KOHCTaHTbl, none3HO 
TaK>Ke npoBeCTH 3KCnepHMeHTai1bHY~ npoBepKy C nOMOI!Ib~ CHCTeMbl 
TeCTOB, 

3. TECT14POBAHI4E rC4 

TecToBaR npoeepKa rc4 Ha 3BM EC-1010 npOBOAHI1aCb: 
1 I no KPHTepH~ x 2, 
2/ no KPHTepH~ KonMoropoea-CMHpHosa /KC-KpHTepH~/. 
04eHKd pe3yi1bTaTOB, 
a/ nony4eHHblx no KPHTepH~ x2,ocylileCTBI1RI1acb no KC-KpHTepH~; 
6/ nony4eHHbiX no KC-KpHTepH~,- noBTOPHO no KC-KpHTepH~. 

OcTaHoBHMCR noApo6Hee Ha Ka>KAOM cnoco6e. 

Kp11Tep11~ x2 

B npeAenax nep~OAa cny4a~HaR nocneAoBaTCilbHOCTb 4Hcen, e~
AdBaeMbiX rc4, pa36HBdi1dCb Hd Pd3I1H4H~e 4aCTH no 1000, 5000, 
10000 4HCei1 B Ka>KAO~. 4HCI1a KalKAO~ H3 nepC4HCneHHbiX 4dCTC~ 
nocneAOBaTCilbHOCTH rpynnHpoeanHcb no "k"KaTeropHRM, nocne 4ero 
AI1R KalKAO~ 4aCTH nOCileAOBaTeJlbHOCTH Bb14HCI1RI1aCb CTaTHCTHKa V 
no ~opMyne 

v l 
(y s -np J2 

/4/ 
1 < s <k np s 

rAe: p 8 - eepoRTHOCTb nonaAaHHR cny4a~Horo 4Hcna a HeKoTopy~ 

rpynny "s'~ rAe l,:;s,:;k; Y8 - KOI1H4CCTBO 4HCen, KOTOpble 
Ae~cTBHTenbHO nonanH B rpynny "s'' H3 AaHHo~ 4aCTH nocneAOBa
TeilbHOCTH. no Bbi4HCI1eHHbiM 3Ha4eHHRM V H3 Ta6I1H4bl pacnpeAeneHHR 
x 2 HaXOARTCR BepORTHOCTH HX nORBJleHHR. 4aCTH nocneAOBaTenb
HOCTH, AI1R KOTOpbiX 3TH BepORTHOCTH npeBbiWa~T 99% HI1H MeHbWe 1%, 
TpaKTY~TCR,KaK HeAOCTaT04HO CI1y4a~Hble.ECI1H BepORTHOCTH nORBJle-
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HHR CTaTHCTHK nona,qa~T B AHana30H 95-99% HflH 1-5%, TO peaynb
TaTbl C4HTa~TCR 11 nOA03pHTenbHbiMH 11

• npH 3Ha4eHHRX aepORTHOCTei1 
90-95% HnH 5-10% peaynbTaTbl 11cnerKa no,qo3pHTenbHbl 11

• C4HTaeTCR, 
4TO 4aCTb nocne,qoaaTenbHOCTH y,qa4HO npowna HCnbJTaHHe no KpH
TepH~ x 2 , ecnH aepORTHOCTH nORBneHHR CTaTHCTHKH, Bb14HCnReMOi1 
,qnR Hee, MeHbWe 90% HnH 6onbwe 10%. 

nocne o~eHKH no TafinH~e X 2 CTaTHCTHK, Bb14HCneHHbiX AflR BCeX 
4acTei1 nocne,qoaaTenbHOCTH Ha nonHoM nepHo,qe, MomHo o~eHHTb 
Ka4eCTBO rC4 Ha nonHOM nepHO,qe, KaK YAOBneTBOPHTeflbHOe, ecnH 
He MeHee 2/3 /T,e,- 68%/ aepORTHOCTei1 HaXOARTCR B AHana30He 
5795%. PeaynbTaTbl 3KCnepHMeHTanbHOi1 o~eHKH rc4 EC-1010 no KpH
TepH~ x 2 npe,qcTaaneHbl a Ta6n.1, r,qe yKa3aHo npo~eHTHoe oTHo
weHHe 4HCna CTaTHCTHK, AflR KOTOpbiX BepORTHOCTH HaXOARTCR B 
,qHana30He 5795%, K o6~eMy 4HCny CTaTHCTHK Ha nonHOM nepHo,qe. 

KpHTepHi1 KonMoropoea-CMHpHoaa /KC-KpHTepHi1/ 

nocKOflbKY B flHTepaType eCTb ,qaHHble 0 TOM, 4TO B pR,qe cny-
4aea KC-KpHTepHi1 oKa3biBaeTCR 3$$eKTHBHee npH BbiRCHeHHH OTKno
HeHHi1 OT cny4ai1HOCTH' 4eM KpHTepHi1 X 2' rc4 EC-1 010 6blfl npo
eepeH H C nOMO~b~ 3TOrO KpHTepHR. 

HaeecTHO, 4TO npH HcnonbaoaaHHH KC-KpHTepHR Bb14HCnR~TCR 
cne,qy~~He CTaTHCTHKH: 

K: = vn· max[ F 0 (x) - F(x)], 

K- = ,fn· max( F(x) - F (x)l 
n n 

r,qe K~ - MaKCHManbHOe OTKnoHeHHe 3MnHpH4ecKoi1 $YHK~HH pac
npe,qeneHHR F 

0 
(x) OT TeopeTH4ecKoi1 F(x) ,qnR cny4aee F

0 
(x)>F(x); 

K; - MaKCHManbHOe OTKnoHeHHe F 
0 

(x) OT F(x) ,qnR cny4aee F 
0 

(x) < 
< F(x) ; n - 4HCflO HCnbJTaHHi1, ,qnR KOTOporo Bb14HCneHbl CTaTHCTHKH. 

nocne Bbi4HcneHI-1R cTaTHCTHK K ~ 1-1 K ;;- no Ta6nH~e Hx pac
npe,qeneHHR O~eHHBa~TCR BepORTHOCTH nORBneHHR TaKHX CTaTHCTHK 
H ,qanee no TaKOMY me npHH~Hny, KaK 1-1 AflR KpHTepJ-1R x2 , O~eHH
aaeTCR Ka4ecTao rc4 ,qnR ecei1 nocne,qoaaTenbHOCTH cny4ai1Hblx 4H
cen 1-1 ,qnR oT,qenbHbiX ee HHTepeanoa. 

PeaynbTaTbl HCnbiTaHHR rc4 EC-1 010 no KC-KpJ-1TepJ-1~ npHBe,qeHbl 
B Ta6n.2, r,qe noKa3aHO npo~eHTHOe OTHOWeHHe 4HCna HCnbiTaHJ-1i1, 
B KOTOPbiX BepORTHOCTb nORBneHHR CTaTHCTHK K ~OOO H Ki~OO He 
BbiXOAHna aa npe,qenbl 5-95%, K o6~eMy 4Hcny HCnbiTaHHi1. 

Aeo~Hoe npHMeHeHHe KPHTepHea 

HHTerpanbHY~ npoeepKy rc4 no KPHTepHRM x2 HflH KC-KpHTepH
RM Ha nonHoi1 AilHHe nepHo,qa no HanomeHHOMY BbJWe 11cnoco6y 2/3 11 
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MOmHO ,qononHHTb cne,qy~~HM o6pa30M: nOCKOflbKY CTaTHCTHKI-1, BbJ-
4HCflReMble ,qnR 4acTei1 nocne,qosaTenbHOCTH no KPHTepHRM x2 1-1 KC
KPI-1Tepi-1RM, caMH RBflR~TCR CI1y4ai1HbiMH 4HCnaMH, TO K HHM MOmHO 
noaTopHo npHMeHI-1Tb KC-KpHTepHi1, 4TO noaaonReT BbiRBHTb rno6anb
Hble OTKnoHeHI-1R OT aa,qaHHoro aaKoHa pacnpe,qeneHHR Ha nonHoi1 
AflHHe nepHo,qa rc4. Pe3y!lbTaTbl npoaepKH rc4 EC-1 010 c nOMO~b~ 
ABOi1Horo npJ-1MeHeHHR KpHTepHeB npHBe,qeHbl B Ta6n. 3, a TaKme Hn
n~CTpi-1pOBaHbl p1-1c.1 ,2. 

Ha Ta6n. 1-3 cne,qyeT, 4To rc4 ,qnR 38M EC-1010 enonHe y,qoe
neTBOPHTe!lbHo npowen ace TeCTOBble npoaepKH. 
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nPHflOYCEHI..fE 

1 L:OOB rJm 
2 0000 RES 32 
3 0040 1AE1 c DATA 6881 
4 0042 ?AB5 A DATA 31413 
5 0044 ?FFF w DATA 3276? 6 0046 X RES 1 
? 0048 0000 DATA 0 
8 004A OOOOA POINT DATA TABG 9 004C 03 DATA, 1 3 

10 004D 00 DATA,t 0 11 004E TABG EQU 
12 004E xo RES 2 
13 0052 SLCH RES 2 14 0056 KLUCH RES 2 15 FIN 
16 RNDM LPS LDSR 1? 0000 210C LDE =12 
18 0002 024A LDX POINT 19 0004 0000 csv M:MOVE a> 0006 6056 LDA @KLUCH 
21 0008 C500A BAZ M3 
22 OOOA C?OOA BRU M6 
23 OOOC 604E M3 LDA @XO 
24 OOOE 1146 STA X 25 0010 2)01 LDA =1 
26 0012 ?156 tTA @KLUCH 
27 0014 0042 M6 DA A 
a3 0016 0C46 MUL X 
29 001~ 0540 ADD c 
3) 001 1146 STA X 31 001C 2100 LDE =0 32 001 E 2a:>I<' LDX =15 33 002) 0000 CLS FDVF 34 0022 ?652 DST @SLCH 35 0024 F100 BTS 
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AHOCOB B.H., ne~eHKO r.rr. 10-81-536 
feHepa Top nces,LJ;ocny'laH:Hb!X '!He en c paBHOMepHb!M pacnpe,LJ;eneHHeM 
,[lnll MHHH-3BM 

OnucaH !'eHepaTop nces.n;ocny'laH:Hb!X '!Hcen c paBHOMepHb!M 3aKo
HOM pacnpe,LJ;ene~mH c ,LJ;mmoH: n:_~uo,LJ;a 6, 5 · I 0 4, apeMeHeM Bb!pa6oTKH 
op;HOI'O cny'lal'iHor'o tmcna 3 · I 0 c, npoaepeHHblH 3KCnepuMeHTanh
Hb!MH TeCTaMH Ha nonHOH ,u;nHHe nepHO,!l;a. IlpHBe,!l;eH TeKCT npo!'paMMbl 
!'eHepa Top a Ha H3b!Ke acceM6nep MHHH-JBM EC-1 0 I 0. 

Pa6oTa Bbii!OnHeHa B Jla6opaTOpHH H,n;epHb!X npo6neM mum. 

C~eHMe 06~eAMHeHHOro HHCTMTyTa AAePHWX MCCneAOBaHMM. Ay6Ha 1981 

Anosov V.N., Leshchenko G.P. 10-81-536 
Generator of Pseudorandom Numbers with a Uniform Distributiop 
for Minicomputer 

The generator of pseudorandom numbers with uniform distri
bution law having 6.5,104 period length, 3·10-5 s production 
time for one random number is described. It was tested experi
mentally on total period length. The text of generator program 
written in ASSEMBLER language for EC-1010 minicomputer is pre
sented. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1981 
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