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3KOHOMH'iHbiH anropHTM Bbi'iHCJleHIHI MOMeHTOB rHCTOrpaMMbl 

n 

OnHcaH anropHTM Bhi'iHcneHHH cyMM Sk z :E i k y. , He Hcnonb3yiOumil one+ 
izl 1 

paUHH yMHO)!{eHHH. TaKHe cyMMbi scrpe'iaiOTCH, nanpHMep, npH onpeaeneHI!H 
UeHTpa TIDKeCTH 11 llHCnepCHH rHcTorpaMM. B HaCTOHWeM anropHTMe onepa
UHH YMHO)!{eHHH B UHKne cyMMHpoBaHHH 3aMeHHIOTCH cnolKeHHeM 'iaCTHbJX 
cyMM, Bbl'ii!CJleHHbiX 118 npe)lbiJlyWeM ware UHKJla, npH OllHOBpeMeHHOM Bhl'iiiC 
neHnit cyMMS 0 , Sp··· ,Sk rpe6yeTCH k(k-l)/2 nononHlfrenbHbiX cnolKeHHli 
B 'iaCTIIOM cny'iae K=O, 1,2 anropHTM BhirJlHJlHT cneayiOWifM o6pa3oM: ~ 
S 0 , S 1 , S 2 :-0; fori: ~n ~-1 !!!!ill1 !!!lbegin_S 0 : -S 0 1-y L'; 

S 2 :~S 2+S 1 ; S 1 :-S 1 +S 0 ; S 2 :-S 2 +S 1 ~<!_end 

•«:'JlHTCH cxeMa anropHTMa llllH n106oro K. BpeMH Bhl'iHCI1811HH 
CYMM Sk COKpawaeTCH OCo6enno 38M8THO Ha MHHH-3BM, rile IIIIOr)la 
oTcyrcTByeT cxeMnaH onepaUHH yMHOlKeHHH. 

Pa6ora Bbmonnena B Jla6oparopHH HllepHLIX npo6neM 011 SUI. 
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Merekov Yu. P. Pll - 10441 
Mgorithm for Computation of Histogram Momenta 

without Multiplication 
An algorithm is presented for computation of sums 

Sk-i iky 1 without multiplication. Such sums occur, for 
1zl 

example, when one calculates the mean and dispersion of 
a histogram. In this algorithm multiplications within the 
summation cycle are replaced with additions of partial 
sums, calculated at the preceeding step of the cycle. If 
So,SI, ... Sk are computed simultaneously, k(k-1)/2 additiond 
are necessary additionally. For K=0,1,2 the algorithm is 
the following: begin S0,S ,,s2: -0; fori :-n ~ -1 until 1 
do beginS 0:-S0+y!ii;S 2:-S2+S 1;S 1:-S1 +S 0 ;S 2 :-S 2 +S 1 ~ !U!.:i· The 
scheme of the algorithm is presented for any K. The dura
tion of computation of Sk is reduced particularly on mini
computers without hardware multiplication. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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llpH o6pa60TKe 3KCllepHMeHTaJihHhiX )J.aHHhiX '"laCTO npu

XO)l.HTCB pernaTh 3a)J.a'IH Ollpe)J.eJieHHB I.J,eHTpa TB)KeCTH H 

)J.HCnepCHH )J.HCKpeTHhiX pacnpe)J.eJieHHH, HanpHMep, rHCTO

rpaMM. Ec.JIH i - HOMep KaHana rucTorpaMMhi, a y. 
• I 

op.D.HHaTa 1 - ro KaHana, To, no onpe.D.eJieHHIO, 
n n 

<i>- (!, iy. )/!. y .-
1 I I I 

- I.J,eHTp TB)KeCTH c~eKTpa, ~ ero )J.HCnnepCH.R: n 

D~<i 2 >-<i>2 .. (!.i 2y. )/!.y. -((!. iy. )/!. Y. 
I I I I I I I I 

r)J.e n -

Bbi'"IHCJieHHe 

'"IHCJIO KaHaJIOB 

xapaKTepHCTHK 

a cneKTpe. TaKHM 

ClleKTpa CBO)J.HTC.R 

2 
) , 

o6pa3oM, 

K HaXO)K-

n k 
.D.eHHIO cyMM Tuna !.i y., r.D.e k=0,1,2. Haobi'"IHCJiu-

1 I 

TeJibHbiX Marnuuax 3Ta Ja)J.aqa o6bi'"IHO .fernaeTc.R I.J,HKJIH

qecKHM cyMMHpoaauueM npoHJBe.D.eHHH 1 Y. . Hu)Ke H3-
I 

n k 
naraeTc.R cnoco6 Bbi'"IHCJieHHB cyMM Tuna s k- !. i y. npu 

I I 

JII06biX k 6e 3 onepal.I,HH YMHO)KeHH.R H B03Be)J.eHH.R B CTe

neHb. llpH 3TOM B l.I,HKJI ·cyMMHpoaaHHB )J.JI.R O)J.HOBpeMeH

HOrO Bbi'"IHCJieHH.R BCeX CYMM OT 0 -}i )J.O k -}i Tpe6yeTCB 

)J.OllOJIHHTeJihHO BCTaBHTb 
k(k -1) 

2 
onepal.I,HH CJIO)KeHHB. 

8 '"laCTHOCTH, B HaH60Jiee HHTepeCHOM CJiyqae HaXO:>K)J.eHHB 

I.J,eHTpa T.R)KeCTH H )J.HCnepCHH (k .2) BMeCTO onepal.I,HH yM

HO)KeHH.R H B03Be)J.eHHB B KBa)J.paT BHYTPH I.J,HKJia llOBBJIB

eTC.R ocero O.D.Ha JIHiliHB.R onepauuB CJIO)KeHHB /puc. 1/. 
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O-S0 ,S1,S2 

1 • n 

-1 

HeT 

ga 

KOHeU 

Puc. 1 

4 

:1 
I 

.) 

J 

o--so.St . 
.. . , sk 

KOHeU 

Puc. 2 

llocKonbKY cno~eHHe BMnonuseTcB fihlCTpee, qeM yM
uo~eHHe, 3KOHOMHTCB BpeMB BhlqHCJieHHH MOMeHTOB ClleKT • 
pa. Ha HeKOTOpbiX MaJibiX 3BM BOOfill(e HCT CXeMHOH 
onepauaa ,I\a~e uenoqHcneHuoro YMHo~eHHH /uanpHMep, Ha 
3BM THna PDP-8 I. B 3TOM cnyqae npHMeueuae TaKoro 
anropHTMa noJBonseT ue o6pall(aTbCH K no,IJ,nporpaMMe 
YMHO~eHHH, KOTOpaH BMllOJIHHeTCH BO MHOrO pa3 Me,I\JieH· 
nee, qeM cxeMHas onepauas cno~eHHB, Bcer,IJ,a peanHJo· 
BaHHaH B 3BM. n k 

B OCHOBe anropHTMa ne~HT 3aMeHa t i y i CYMMOH 

n k-1 n k-1 n k-1 
6onee HH3Koro nops,IJ,Ka no k , ~i Y. + ~ i y. + ... +~ i Y., 

n 1 n-1 1 I 1 
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llOCITe)J,OBa TeiTbHbie 'iiTeHbl KOTOpOH HBITHIOTCH 'iaCTHhiMH 

cyMMaMH (k-1 ) - ro nopH.D.Ka. TaKHM o6pa3oM, npH Bhi'iHC

neHHH S k-1 O)J.HOBpeMeHHO MO)I(HO nony'iHTh H S k, CYMMH

pyH eme pa3 ao3HHKaiOmHe qacTHhie cyMMhi. lloaTopxx 

3TY npoi.J.e)J.ypy, MO)I(HO CBeCTH Bhl'iHCITeHHH K CYMMaM SO 

CxeMa anropHTMa .D.ITH O.D.HOBpeMeHHoro Bhi'iHCneHHH 

MOMeHTOB llpHBe)J,eHa Ha puc. 2. 
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PyKonucb nocmynuAa e U3oameAbcKuii omoeA 
14 rjJeepaAJI 1977 zooa. 


