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BBE,l:LEHHE 

ABToMaTH3~HR nOCTpoeHHH ceTOK B MeTO,lle xoaenasrx 3neMeHTOB 
(MK3) RBnReTCR OrotHM H3 BaJKHeHWHX 3TanOB npa ero peanasanaa. 3TOMY 
aonpocy ynenaerca õorrsuroe BHHM8HHe co CtOpOHbI pa3pa60TqHKOB naxe
TOB npaxnanasrx nporpaMM (Ill'HI) MK3 nna peurenaa pa3JlH~bIX aanas 
MaTeMaTHqeCKOH <pH3HKH. O,llHaKO OnHCaHHH COOTBeTCTBYIO~HX nporpaMM 
npaKTHtIeCKH ae nyõnaxyrorca. UpHMepOM MorYT CJlY)f(HTb H3BeCTHbIe 
nnn, KaK PAFIC /1/ H MODULEF /2/, B KOTOpbIX 3TOT aonpoc npaxra
qeCKH ae paCCMaTpHBaeTCR aa HCKJllOqeHHeM ornerrsnsrx MO,llyneH, peanH3YIO
~HX nocrpoenae ceTKH B npOCTeHWHX cnysaax. B' nocnenaee BpeMR nna 
pemeaaa ,llBYMepHbIx aanas MaTeMaTHqeCKOH <pH3HKH aKTHBHO Hcnonb3YIOT
CR xersrpexyronsusre KoHe~bIe 3neMeHTbI - 6HJlHHeHHbIe, 6HKBa,llpaTHlJHbIe 
H ztpyrae. 3<p<peKTHBHoe HcnOnb30BaHHe TaKHX 3JleMeHTOB nna oõnacreã 
ClIO)K}{OH <POpMbI rpeõyer paapaôorrca cneuaam.asrx anroparraoa H npo
rpaMM aBTOMaTHqeCKOrO nocrpoeaaa COOTBeTCTBYlOlUHX xoaesao-anesrear
HbIX ceTOK.• 

Ilens ,llaHHOH pa60TbI COCTOHT B paapaõorrce H OnHc8HHH anroparraoa 
aeperyrrapaoro pa36HeHHR 06naCTeH cnO)l(}{OI1 <pOpMbI na BOCbMHY3nOBbIe 
aaonapasrerpauecxae 3JleMeHTbI /3/. npHBO,llHTCH OnHCaHHe nporpaMMbl 
G RIDS, peanH3YIO~eH 3TH anroparrasr. Oco6oe BHHMaHHe yneneao aonpo
caM npOCTOTbI 3a,ll8HHH BXO,llHbIX zraansrx H B03MO)f(HOCTH asõerars nyõm« 
pOBaHHR HCXO,llHOH HH<popManHH. Flporpasrraa GRID8 rrer-xo MO)KeT 6bITb 
nozncrnoseaa K IlflfI MK3, Hcnonb3YJOlI.1,HM BOCb'MHY3nOBbIe asonapasrerpa
secxae 3neMeHTbI. B aacroauree BpeMR OHapeanasoaaaa B nnn MULTIMODE 
MR pacsera cnexrpa qaCTOT oceCHMMeTpH~bIX pe30HaTopOB /4/ H RBnR
eTCR ero COCTaBHOH uacrsro, ,n03TOMY naaaaa paõora MO)KeT cnY:>KHTb H py
KOBO,llCTBOM .unR nonsaoaareneâ YKa38HHOrO nascera npa nOCTpoeHHH CeTKH,. 
Heo6xO,llHMOH nna ero pa60TbI. 

,lU1CKPETH3Al.U1.R' OEJIACTH
 
HA OCHOBE CynEP3JIEMEHTOB
 

nYCTb B npocrpaacrne R2 3MaHa orpaaaxeaaaa 06naCTb {1, B KOTOpOH 
aeoõxonaeao nOCTjOHTb KOHelffiO-3neMeHTHYIO ceTKY H3 sersrpexyr-onsasrx 
3neMeHTOB e 1, e , ..., eO , ynoaneraopaiourax ycnoaaasr corrracoaaaao
CTH /3/: 
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j6) nsa 3J1eMeHTa e i H e MorYT HMeTb JlH60 TOJlbI<O 06myIO BepWHHY, 

JlH60 0611~YIO CTOPOHY. 

,1lnH peureaaa nOCTaBJleHHOH aanasa paaoõsesr npenaaptrrerrsao HCXO,n-

HYlO 06J1aCTb aa I'fynHbIe BOCbMHY3J10BbIe H30napaMeTpHtIeClGIe 3J1eMeHTbI 

(cynspaneseearsr 1 I), xoropsre ynoarrernopmor YCJlOBHHM corJlaCOBaHHO

CTH. Ka)l(,[(bIH cynepaner-rerrr onpenerrnerca KOOp,IJ;HHaTaMH BOCbMH Y3J10B 

P i :: (x i' Y i)' i ::::; 1,8 (pHC. 1) Teneps BMecTO HCXO,IJ;lIOH sanasa peurara 

z 
,~ 

~ 

~ 
P3  "'" 

O-1 1 ) 
P6 -1

P2 
:c, ~ 

Puc.1. 

õonee npocryro - rrocrpoasr ceTKY B Ka)l(,[(OM cynepaneraeare npa 3a;::J;aHHbIX 

pa36HeHHHx aa cropoaax. TIYCTb CTOpOHbI P1 Ps P2 ' P2 PaP. P4 P7 Pa, Ps P6Pl 
cynepanesrenra S pa36HTbI na L 11 L 2' Ls , L 4 HHTepB8JIOB COOTBeTCTBeHHO. 

OTMeTHM, 111'0 nocrpoenae rpeyrorrsnsrx 3J1eMeHTOB B03MOJKHO npa JIl06bIX 

L i' i = '1, .. . , 4, nocrpoenne )Ke ceTKH H3 qeTbIpexyroJlbHbIX 3J1eMeHTOB ocy

meCTBHMO. TOJlbKO, ecna HX cYMMa - 1IeTHOe lIHCJlO.,1lnH Toro, 1IT06bI npoae
CTH 31'0 pa36HeHHe, cyrrepaneraesrr S, 3anaHHbrn B xoopnaaarax (x, y), 
oT06pa)KaeTCH B xsanpar O::::; (-l.S Ç,lI S 1) , 3maHHhIH B JlOK8JIbHbIX KOOp

nHHa1'aX (ç, ,n . TIoCJlep;HHH pa36HBaeTcH c HCnOJlb30BaHHeM aexoroporo 
craanapraoro anropnrr-ra, a -oõparaoe oT06pa)KeHHe a ... S ocyutecranaerca 
nocpencraora npe06pa30BaHHH 

8
 
x::::; I x i 'Pi (ç,,.,) ;
 

i::::; 1 , 
8 (1) 

f::::; I fi 'l' i (e, 71) • 
i = 1 

I.,.. 

3,neCb( (x í f ) - xoopznmarsr BOCbMH Y3J10B cynepaneraerrra. TIpH 3TOM' 

iY3J10B
06pa3bI Bcex ceTKH, nOCTpOeHHOH B a, 06pa3YlOT HCKOMYIO CeTKY· 

B xaaecrae 'Pi HcnoJlb3YlOTCH <PYHKUHH <pOpMbI 8-Y3J10BbIX aaonapasterpa

tleCKHX 3neMeHToB, xoropsre HMeIDT cnenyromaá BH,n: 
$ 

.} 

2 

lJ1 1 = - 0,25 (1 - ç) (l - 11) (ç+ 11 + 1) , 

'I' 6= 0,5 (1 - ç-2)( 1 - TI) , 

'P2 = 0,25(1 + ç)(l-lI)(Ç-lI-l) , 

'P7 ::::; 0,5(1- "")(1 + ç)', 

'1'4 = 0,25(1 + ç)( 1 + 11) (ç+ 'fI- 1), 

'P8 ::::; 0,5(1 - t)(l + 71) , 

'P = O,25(1-ç)(1+1I)('fI-Ç-1),s
 
'Po ::::; 0,5(1 - 772 ) (1- ç).
 

<1>YHKUHH 'l' i (ç, 11) paansr enaaaue B yane i xaanpara a H HYJIlO B OCTaJIb

HbIX Y3J1ax. Ilpa 31'OM 06pa3bI scex BHYTpeHHHX Y3J10B ceTKH, nocrpoen
HOH: B O, 06Pa3YIOT HCKOMYIO ceTKY B S . Oc060 OTMeTHM, uro npeoõpaso
BaHHlO (1) norraeprarorca rraurs BHYTpeHHHe Y3J1bI ceTKH xsanpara o . 
3To CBH3aHO c TeM, 111'0 npeoõpasoaaaae (1) MO>KeT HCKIDKaTb KpHBOJlHHeH

nsre CTOpOHbI cynepanewreara, HMelOmHe 3él,UaHHYIO Q>opMy (nanpasrep, 
nyra OKPY)KHOCTH). 06'be,lJ,HHHH CeTKH, nocrpoeaasre B Ka)K,[(OM cynepane
MeHTe, norrysaesr KOHe1IHO-3JIeMeHTHym ceTKY BO nceã 06J1aCTH n. 

TaKHM 06pa30M sanasa CBO,nHTCH K TOMY, 1IT06bI rtpoaecra paaõae
HHe BHYTPH xaanpara O npa 3a;::J;aHHbIX LI' L 2' L :3' L4 . Korna L 1 = La H 

L2 = Li' nocrpoeaae CeTKH ae BbI3bIBaeT 3aTPy,nHeHHH, TaK KaK B 3TOM CJlY': 

qaH B a CTpoHTCH paaaor-repaaa cerrca c urarosr h1 = 2/L 1 no OCH ç H h~2/L2 
no OCH TI • 

TaKoH nonxon ocyutecranen B paõorax 16,71. O,nHaKO H8JIHtrne TOJlbKO 

sroro cnocoõa rrocrpoeaaa CeTKH BbI3bIBaeT onpenerreaasre TpYAHOCTH 

B CJIY1Iae Heo6xOnHMOCTH cryureaaa ceTKH B orrpenerreansrx MecTax., aanpa
Mep, B 06J1aCTH õsrcrporo H3MeHeHHH peuieaaa sanava. AnR nOCTpOeHHR 

aeperynapnoro pa36HeHHR xaanpara O, L 1 f L 3 H L 2 f. L4 npeanaraerca 
8JlrOpHTM, OCHOBHa.H anea xoroporo 3aKJIlOQaeTCR B nocrpoenaa nJlaBHOrO 

rrepexona 01' KaJK.nOH CTOpoHhI a K HeKOTopoMY BHYTpeHHeMY xsanpary, 
nporasononoaorsre CTOpOHbI xoroporo Pa36HBaIOTCH na O)l;HHaKOBOe qHCnO 

HHTepB8JIOB. He yr-reasuraa npaxrasecxoâ ueaaocra arrroparr-ra, 6y,neM 

rronarars, uro LI - L s=2k, L 2 -L 4 = 2j, k , j = 0,1,2, ... Ha pHC. 2 noxa

3aHbI cnocoõsr a) -r) 'pa36HeHHR a , peanaayiourae TaKoH nonxon npa pas

JlH1IHbIX COO1'HomeHHHX Li . 
Ilpaxrasecxaã onsrr nOKa3bIBaeT, lffO 3THX cxer-r ,nOCTaTOllHO nna 

34»<lleKTHBHOrO noerpoeaaa aeperynapaoro pa36HeHIDI 06J1aCTH. I1x HC

nOJlh30BaHHe n03BOJlReT ,nOCTaTO'IHO pauaoaansao pacnpe,neJlRTLY3J1bI 

BnyTpH 06J1acTH, cryutaa ceTKY B He06xo,nHMbIX MeCTax. Cxesra r) HCnOJlb

3YeTCH B cnysae, xorna cynepaneraear HBnHeTCR OKpY:>KHOClplO. AnH nOJlY
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a) 6) 

B) r) 
Puc.2. 

tIeHHH mIaBHOrO H3MeHeHHH paasrepoa norryueaasrx 3JIeMeHTOB nonssoaa
TeJIb MO:>KeT HCnOJIb30BaTh nponenypy penaxcanaa (Crna:>KHBaHHH) BHYTpeH
HHX xoopnaaar Y3nOB. Ilycrs (Xk • Yk) - HeKOT9phIH BHYTpeHHHH Y3eJI 
CeTKH, m, (XJ•YJ) - tIHCnO COCe,IUlHX Y3nOB H HX KOOp.z:umaThl COOmeTCT
BeHHO. 'I'orna npoueztypa Crna)KHBaHHH HMeeT CneAYIOI.IUfH BH,lI;: 

~ 

Xf + 1 f.!.. I
m 

k ::;::z x jm Je 1 ~. 

1 m f (2)Y
k 
f+l - I YJ f ... 1,2,.... , m J=1 

4 t 

,1l.nH norryxeaaa nnaaaoã 
ceTKH 06hlQHO ~OCTaTOQHO 

npHMeHHTh 3TY nponeny
py 3-5 pas. CJIeAyeT sarae
THTb, xro MR xersrpex
yrOJIhHhIX 3JIeMeHTOB 3Ta 
rrpouenypa MO:>KeT npHBO
nars K BhlpO)K,I(eHHhlM 
3neMeHTaM, xorzta 06
nacrs ae flBnHeTCH Bbl
nYKnOH H HMeeT BHYT
peaaae yrnst, Il03TOMY 
nonssoaarsca ero cnenyer 
c H3BeCTHOH creneasro OC

TOpOiKHOCTH. Ha pHC. 3
 
nOKa3aH npaxrep acnons

30BaHHHCrna)IGIBaHHHWIR
 

cxer-isr r).
 

m-oreAMMHAH
 
PEAflM3AUMH
 

Ilporpasoaa GRID8, COCTOHmB.H H3 ABYX tIaCTeM - SERV H GRID, 
peanasoaaaa aa assnce cPopTpan. ,UnH noasnueaaa ee 3<pcPeKTMBHOCTH npe
AYCMOTpeHO AHHaMHtIeCKOe pacnpenenenae naMHTH. B xasecrae assnca 
BXOAHhlX naaasrx HCnOJIb3yeTcR CTaHAapTHhlH q>OpTpaHOBCKHH oneparop 
MAMELIST. ,UnR OT06p3)lCeHHH HCXOAHhlX AaHHhIX H KOHe1JHhIX pesyrn.ra
TOB npHMeHReTCH rpacPHtIeCKHH MOAynb, asmorraeaasrâ c HCI'IOnb30BaHHeM 
nascera ATOM /8/, ocyiuecranmonrero aarepdieãc c pa3JIH1JHhIMH rpadra
qeCKHMH YCTpoHcTBaMH. Ilporpar-nea SERV cnY)KHT WIR nOArOTOBKH H 
OTna,n;KH BXOAHhIX AaHHhIX, orracsrsaroutax KOHcPHrypaQHfO accnertyer-toã 
06naCTH H ytIHThmamrn;HX xapaxrep 3~atIH, KOTopaH 6YAeT pemarsca na 
nOCTpoeHHOH cerrce. BXOAHhle AaHHhle tIHTamTCH H3 epailna B KapTOQHOM 
cPopMaTe. Bsixonasre naaasre cõpacsraarorca B cPa:fuI nOCJIeAOBaTeJIbHOrO 
ztocryrra, xoropsrá nOTOM acnonssyerca B GRID, ocymecranaromeã aeno
cpencraeaaoe rtocrpoeaae ceTKH. Peaynsrarsr pa60ThI nporpaMMhI nOCTY
naror B TOT :>Ke cPaMn rrocnenoaarensaoro nocryna. HHcPopMan;HH o xone 
asmorraeaan 3MaHHH BhlAaeTCH na AUIlY. 

Ilpeaore tIeM nepeãra K H3nOiKeHHlO CTPYKTyphI BXO,I:UihIX AaHHhIX, 
Onpe,II,eJIHM crrenyroutae nOHHTHH: 

1) rtonoôrracrs - tIaCTb ofinacrn (r-ioacer 6hITh li BCH oõnacrs) ; 
2) cynepanexsear - 0606w;eHHh1M xersrpexyronsnasc, onpeneneaasrá 

aocewsro TOtIKaMH; 
3) cerr-rear - CTopOHa cynepanesreara, OnpeAeJIeHHaR TpeMH TOtIKaMH; 
4) TOtIKa OnpeAeJIHeTCR ABYMH xoopnaaarar-ra B nexaproaoã linli 

norrapaoã cacresrax xoopnanar. 

\ . 

Puc.B. 
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,UnR TOrO, tlT06bl nOCTpOIiTb ceTKY B 06J1aCTIi n, nonsaoaarern, npensa

parem-ao norrscea paaõars ee aa aeasrpoacneansre cynepanesrearsr. Bo BXO,IJ;

HblX ,IJ;aHHblX 3a,IJ;aroTCR TOJlbKO cerr-rearsr B npOli3BOJlbHOM nopaaxe li tlHCJlO 

pa361ieHIiH xaacnoro 1i3 HIiX. Ilocrpoeaae cynep3J1eMeHTOB li reaepanaa 
cerxa BHYTPIi KaiK,D;Oro cynepanesrenra npOIi3BO,IJ;RTCR na nporpaMMHOM 

ypoaae. ECJlIi n 06J1a.n;aeT HeKOTopOH CIiMMeTplieH, TO ,IJ;JlfI YMeHbllleHIiR 

06'beMa BXO.n;HbIX naaasrx MOiKHO IiCnOJlb30BaTb onepanaa cnaara li orpa
:>KeHIiR. 

Orracaaae ztaaasrx HatIHHaeTCR c xaprsr N 1 - 3arOJlOBOK BBO,IJ;IiMbIX ~t 
,IJ;aHHblX (cPopMaT 204A4). j

~ cnenyronteã xapre N2 (rpopsrar NAMELIST /SET/) 3a.n;aIOTCR KOH

CTaHTbl, onpenenmoinae pe:>KIiM paõorsr nporpasoa: 
& SET IPRINT == , NOPTIM == ,MUSER= ,NE= ,JK = &END 

Taõnuuà 

Ilepesreaaaa 3 aaseaae Haaaaueaae 

IPRINT 0* 3a.n;aeTCR yponeas nesara. MIiHIiMaJIbHblH 

ypoaeas. Ilexars I.mcJla Y3J10B li tlHcJla 3J1e

1 MeHTOB. HOpMaJIbHblH yponem.. Bbl,IJ;aJOTCR 

axonasre' naansre, tlliCJlO Y3J10B li 3J1eMeHTOB. 

2-5 Pacurapeaaaa nesars. Hcnonsayerca npa 
OTJla,D;Ke BXO,IJ;HbIX .n;aHHbIX. 

NORTIM 1 Onpenenaer tlliCJlO arepanaâ MR CrlIIDKH

BaHliR CeTKIi. 

0* Ortepauaa crnascaaaaaa ae npOIi3BO,lUiTCR. 

NUSER 0* 3HatleHHR 3TOH nepesreaaoã nORCHeHbl HH)Ke. 

1 

NE 600'" BepXHIDI ouenxa npennonaraesroro 1.IHC1Ia 

3neMeHTOB. 

JK 35*	 npezmonaraessoe OTHoweHHe tfHcna Y3JlOB 

reaepapyesroá CeTKH K 1.IHcny 3neMeHTOB 

(JK .. NH/~E) 

,) 

nepeMelDible NE li JK 
pacnpeneneaaa nastara. 

aneneasr c UeJIblO oCYllleCTBJleHHR '.u;HHaMHqecKoro i 
Ilanee aner onacaaae IIo.n;o6JIacTeH. OIIHC&HHe 

Ha1.JHHaeTCR c xaprsr ct>opMaTa NAMELIST /REGION/ 

K8.)I(,llOH nonoõnacra ~,. 
&REGION I == 1 k AEND, 

rne 1lt .- HOMep nonoõnacra. 
$ 

.t 
6 

B nporpasrrae GRID8 nperrycraorpeasr ,IJ;Ba cnocoõa 3a,IJ;aHHR KOOPAH

HaT Y3noB, c nosroursso KOTOpblX orracsmarorca Y3nbI. nepBbIH: cnocoõ 
3TO sanaaae KOOp,IJ;IiHaT B IiCXO,IJ;HOH KOOp,IJ;IiHaTHOH CIiCTeMe (a, y ). BTO

POH cnocoõ COCTOIiT BO BBe,IJ;eHIiIi nOKaJIbHblX rrorrapnsrx CIiCTeM KOOp,IJ;li

HaT B nnocxocra (x, y) . KOOp,IJ;IiHaTbl TOtleK B 3TOM cnysae 3a,IJ;aroTCR no

nRpHblM pa.n;IiYCOM li nonapasn-r yrnosi. Kapra 3a,IJ;aH1iR nOKaJIbHblX nonap
HblX CIiCTeM KOOp,IJ;IiHaT IiMeeT cPopMaT NAMELIST /SYS/ 

& SYS NP == 11 , xl' Yl' 

12 • x2' Y2' ••• ' 

1k • Xk. Yk & END 

&END 

rne 1k > O - HOMep nOlIRpHOH CIiCTeMbl KOOp,IJ;HHa'i', xk ' Yk - KOOpAHHaTbl 

uearpa B nnOCKOCTIi (x, y). B npcrpasoee nonycxaerca acrronsaoaaaae 
no 50 nonapasrx CIiCTeM B O,D,HOH nonoõnacra. Ecna norrapasre CIiCTeMbl 
ae Hcnonb3YIOTcR, aeoõxonasra xapra 

8&SYS	 &END 

Ilocne aroro aanaiorca naaasre, onpenenaiourae Y3JIbl rcpynaoã CeTKH 

B nonoõnacra. ~opMaT xaprsr - NAMELIST /POINT/, a naaasre 3a,IJ;aJOTCR: 

&POINT N-1 •• xl' Yl' jl' 

12 • x2' y2' j 2 • ... . 
1o' xo' Yo ' Jo	 &END 

1 k - HOMep TOtlKH, j k - HOMep nonapaoã CIiCTeMbl KOOpAHHaT (J k % O, 
eC1IH acnonsayercn CHCTeMa KOOp,lUiHaT (x, Y », xk' Yk - KOOPAHHaTbl 

TOqKH (B norrapaoü CHCTeMe KOOp,lJ,HHaT <Pk - Yk B rpaaycax, R k ::o X k ) • 
TOqKIi Moryr .n;y6JIHpoBaTbCR no KOOpAHHaTaM, HO nonxorsr pasnasarsca 
no HOMepaM. B TOM )Ke MecTe aaao OnHCaTh TOtlKH, xoropsre Moryr 6blTb 

acnonsaoaaasr B aexoropsrx onepauaax Ha,IJ; rronoõnacrsio (C,IUJHr li orpa
lICeHHe). Hosrepa TOtleK (ik) Heo6R3aTeJIbHO norrsorsr 06pa30BblBaTb aenpe
pblBHYJO B03pa CTaIOlllYJO nocnenoaarensaocrs H MorYT npHHHMaTh 3HatleHHR 
500.? 1k ~ 1. 

KaK y)Ke 6blJl0 CKa3aHO, sanasa nonb30BaTeJIR COCTOHT B nocrpoeaaa 
'CeTKH H3 cynep:meMeHToB B 06J1aCTH (rronoõnacra) . 3Ta cerxa sanaerca 
Y3J1aMH H cerwrearasra, H3 KOTOpbIX nporpasoaa aBTOMaTlitl~KH CTpOHT 

cynepanessearsr. ,lJ;aHHble O CerMeHTax sanarorca no ct>opMaTY NAMELIST 
/SEG/ B aane cnacxa: 
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3Ta rpyrma aaxaasasaerca KapTOH:
&8EG N = i 1 • jll. j21. j31. nct, ní , ••• • 

&TFORM &END,1k'	 jlk, j2k. j3k. nek , nk &END 

i k - HOMep cerraeara (500:2 i k ~ 1). [í k , j2k , j3k - HOMepa 3a,naHHhIX 

B cnacxe POINT rosex, oõpaayiornax CerMeHT. ECJIH j2k = O, TO cepenan
HaR ro-nca cerr-reara BhIlIHCJIReTCR CJIe,ll;YlOmHM 06pa30M: ecna jlk H j3k 3a

ziansr B O,ll;HOH: H TOM iKe nOJIHpHOH: CHCTeMe xoopznraar H HMelOT O,ll;HHaKO iBhIH: pmHYC, TO ro-nca j2k 6epeTCR aa cepezraae MHHHMaJIbHOH nyra, coena 1;> 
HRIOIUeH: jlk II j3k . Bo ncex OCTaJIbHhIX CJIYIffi.RX cepenaaaaa TOllKa 6epeTCR H 
na cepenaae OTpe3Ka, COe,ll;HHRIOIU;ero TOllKH jlk H J3k . nck - rpaHHtIHhIH: • 

xon cerraeara (Y3JIbI cerxa, rrescanrae na cerr-renre i k , 6Y,ll;YT HMeTb 31'01' 

xon) . nk sanaer pa36MeHHe cerraeara i k' CMe:iKHhIe rpaaausr ,ll;BYX npane
raromax nO,ll;06JIaCTeH: norracasr HMeTb COBna,D;alOIU;He cerr-rearsr c O,ll;HHaKO

BhIM lIHCJIOM pa36HeHHH:. 

KaK õsuro 3aMeqeHO asnue, ,ll;JIR nocrpoeaaa ceTKH B cynepenesreare 
He06xo,ll;HMO asmonaeaae ycnonaa qeTHOCTH CYMMhl lIHCeJI pa36HeHHR 

acex CTOpOH cynepanexreara. ll03TOMY c IJ;enbID H36eiKa.HHR OIIIH60K rrpn 
3HaqeHHH neper-reaaoã NU8ER = O qHCnO pa36HeHHH nj cerraeara i j nony
saer ananeaae 2 [ n j /2] + 1 . Ecrra NUSER = 1, TO B nporpasoae acnonssy
IDTCR aaeneansre 3HaqeHHR nj 

B pane CJIYlIaeB npa HaJIHlIHH onpeneneaaoã CHMMeTpHM- 06naCTH paõora 
nonb30BaTeJIR MOiKeT 6hITb 3HaQHTenbHO ynpomeaa 3a cxer BBe,ll;eHHR C,ll;BH

ra H OTpaiKeHHR 3a,ll;aHHOH: nO,ll;06naCTH. Kaprsr, YKa3hlBalOIUHe aa aeoõxo
,ll;HMOCTh npoaeneaaa TaKMX orrepanaã, HMeIDT cPopMaT NAMELI8T /TFORM/, 

a nepesreaasre sanarorca B aane cnacxa: 

A) &TFORM IREFL = \. NPl = , NP2 = , N = jsk. [ek , •••• [sn, [cn &END 

B) &TFORM 18HIFT = i k • NPI =, NP2 = , N c jsk. [ck , •••• lsn, jen &END 

C) &TFORM IREFL =1 • NP1=, NP2=,N=jsk.jek••••• [sn.fcn, JALL~l &END 
k 

D} &TFORM 18HIFT =l
k

• NPl = ,NP2=,N =jsk. jck ••••• ísn.jcn, JALL=l &END 

3,ll;eCb i k = 1,2, . . . 0603HallaeT HOMep onepaUH" H Hcnonb3yeTcR TOJIh

KO,IJ;JIR ee H,ll;eHTHcPHKauaH. B cnysae A) npOH3BO,ll;HTCR orpasceaae ,naHHOH: 

nO,ll;06naCTH OTHOCHTenhHO npRMOH:, onpenenaeraoã TOtIKaMH c HOMepaMH 

NPl H NP2, a B cnysae B) - cnaar nO,ll;06naCTH OTHOCHTeJIbHO aexropa PIP2. ~ 
I'B cnysaax C) H D) npOH3BO,ll;HTCR OTpIDKeHHe (cnaar) BCeH: ceTKH, nocrpo

eHHOH: npensmynneaa onepanaaraa. 3HaqeHllii aan ,ll;aHHOH: nO,ll;06JIaCTbID 1'\ 
')	 [sk , jck , ... , [sn ,jcn YKa3hlBalOT na TO, lITO B nOCTpoeHHhIX cervrearax 

nocnê OTpIDKeHHR (cnsara) KO,ll;hI jsk , , jsn 6Y,ll;YT 3aMeHeHhI Ha HOBhIe \./
KO,ll;bI, KOTophIe HMeIDT 3HalleHHR jek , , jcn . EcnH MaCCHB N He 3a,IJ;aH, d 
TO nOCTpoeHHbIM nocne OTpa~eHHH (C,ll;BHra). cerMeHTaM npHCBaHBalOTCR ~ I
KO,ll;hl HX np006pa30B.

:$ ,	 I 
8	 I 
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KOTOpaR norrscaa 6hlTb OnHCaHa naace B rex cnysaax, xorna onepauaa orpa
iKeHHR IDIH czraara ae HY:iKHhl. 

Onepauaa THna TFORM Tpe6YIOT YBenHlIeHHR 06'DeMa BHYTpeHHeH: 

CTPYKTyphI ÀaHHhIX. B aexoropsrx CJIYllaJIX, aanparaep npa reaepanaa nepao
,ll;HlIecKHX CTPYKTYP 31'0 npHBO,ll;HT K nepenonaemno acnonsayesroã onepa
THBHOH: naMRTH. Torna MOiKeT6hITb y,ll;06Hh1M HcnOnb30BaHHe onepanaã 
mna NFORM, xoropsre B orrrasae 01' onepanaá TFORM (JALL = l)BhI

nonHRIOTCR He3aBHCHMO npyr 01' npyra H pa60TalOT c BHeIIIHeH: naMRTbID. 

Orracaaae OnepaIJ;HH: rnna NFORM cnenyer rrocne onepanaã TFORM H 

HMeeT cne,n;YIOIlUfH: cPopMaT: 

a) &NFORM IREFL = ik • Xl =, Yl =, X2=, Y2=, NSTEP =,. 

NCOD = jsk. jck ••••• 

íen,	 [cn &END 

b} &NFORM I8IJIFT = i k • Xl =-, Yl =, X2=, Y2=, NSTEP= , 

NCOD jsk. jck ••••• 

[sn, [on	 &END 

i k - HOMep onepanaa (acnonssyerca TOJIbKO MR ee H,ll;eHTHcPHKaIUiH). 

B cnysae a) npoH3BO,ll;HTCR OTp8JKeHHe nO,ll;06naCTH, nocTpOeHHOH: nocne 
npHMeHeHaR onepauaã TFORM (ecna TFORM ae HCnOJIb30BaJIHCb, TO HC

XO,ll;HOH: nO,ll;06naCTH) OTHOCHTenbHo npRMOH:, onpenenaeraoü TOllKaMH Pt H 

P2, xoropsre aanarorca KOOp,ll;HHaTaMH Xl , YI, X2 , Y2. R cnyxae b) npoas
BO,ll;HTCR C)l;BHr na BeKTOp, KOTOphrH: 3a,D;aeTCR TOllKaMH PI H P2. B MaCCH

ae NCOn 3~aeTCR HHcPOpMaIJ;HR: cerr-renr jsk npa oTpIDKeHHH (czmare) 
õyner HMeTb xon jck . ECJIH N8TER k> 1, TO onepanaa npHMeHReTCH 

k pas. Onepauaa NFORM aaxaauasarorca KapTOH 

&NFORM &END. 

Ha 3TOM 3aKaHIIHBaeTCR OnHCaHHe O,D;HOH: nonoõnacra H MOiKeT 6hITb 

aasaro onacaaae npyroü, cornacao onpenenaesror-ry nsnue nOp1l,IJ;KY. OTMe

THM, qTO nOJIRpHhIe CHCTeMhI KOOp,ll;HHaT, TOllKH H cerraerrrsr HYMepYIDTCR 

He38BHCHMO B KIDK)l;OH: H3 nO,ll;06JIaCTeH:. Ilocneznreã KapTOH:, YCTaHaBnHBalO

meH: KOHeu HCXO,D;HhIX ,ll;aHHhIX, ,ll;OJIiKHa 6hITb KapTa 

&REGION I-O &END. 
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·B npHJIO)KeHHH rrpasenea npasiep 3a):(aHHR: BXO)UibIX nanasrx npa pe
meHHH KOHKpeTHOM sana-ra. 

I1PHJIO)f(EHHE 

PaCCMOTpHM npaxrep nOCTpOeHHR: KOHetIHO-3neMeHTHOM CeTKH MR: 
peWeHHR: MK3 3a;J;atIH OTbICKa~IDI C06CTBeHHblX tIaCTOT H noneü Kone6aHHH 
B Kpyrn0!'1 ,nHaq,parMHpoBaHlloM aormoaone. Ha pHC. 4a nOKa3aH HatIanbHbIM 

.llHacPparMHpOBaHHblM BOJIHOBO,n 

&SET IPRINT= 1, NOPTIM = 0, NE =200, JK = 4 &END 

&REGION 1=1	 &END 

&SYST NP= 1, 1.047, 1,01 &END 

&POINT N = 1, 
2, 

0.0, 
0.847, 

4.051, 
4.051, 

O, 
0, 

3, 0.2, 180.0, 1, 
4, 0.2, 225.0, 1, 
5, 0.2, 270.0, 1, 
6, 1.047, 0.0, 0, 
7, 0.0, 0.0, 0, 
8, 0.0, 1.01, ° &END 

&SEG N = 1, 1, 0, 2, 3, 7, 
2, 2, 0, 3, 4, 9, 
3, 3, 0, 4, 5, 3, 
4, 4, 0, 5, 5, 3, 
5, 5, 0, 6, 1, 7, 
6, 6, 0, 7, 2, 7, 
7, 7, 0, 8, -1, 7, 
8, 8, 0, 1, -1, 9, 
9, 7, 0, 4, O', 7, 

10, 8, 0, 3, O, 7, &END 

I')	 &TFORM &END 

&NFOkM &END 

&REGION 1=0 &END 

$ 
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sran - 3a;J;aHHe HCXO,nHbIX
 
,naHHbIX. 06naCTb PaJ6H

BaeTCR: aa TpH cynepane
 a) 
MeHTa, onpenenaesrsre cer

MeHTaMH (1,2,10,8), (3,9,
 
7,10) H (4,5,6,9). ,LLnR:
 

~ '~, KIDK,Il;oro cerraeara sanaer

CR: tIHCnO pa36HeHHM H KO,n,
 
acnonsayesrsrã npa peure
HHH HCXO,nHOM sanasa. HaII'. 6)

l )Ke npaaeneaa CTpYKTypa 
BXO,nHbIX ,naHHbIX, a na 
pHc.46 - pe3ynbTaT paõo
Tbl nporpaMMbl GRID8 
KOHetIHD-3neMeHTHaR: cerrca, 

ABTOpbl 6naro,napR:T 
B.B.I1apaMoHOBa H u.a.ro
HHHa sa noneaasre o6CY)K
,neHHR:. 

.-~ ~@tvV' 

....... ~ }L/r
lL/7

v / I 
V 
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PyKOITHCb nocrymma B H3AaTeJIbCKHH OTAeJI 

15 HIOHR 1987 rOAa. 

\ 

ryceB B.B., KaC1IBeB M.C., nYShIHHH B1I. Pll-87-421 

ABToMaTH1IecKaJI reHepaInlft ceTKH B DaKeTe 
nporpaMM MULTIMODE 

PaSpa60TaHhI anrOpHTMhI nocTpoeHHH ceTKH B MeTO.D.e KOHeq
HhIX 3JIeMeHTOB .lVIH BOCbMHYSJIOBhIX 3JIeMeHTOB. I1PHBO.D.HTCH 
OnHCaHHe BXO.D.HhIX .D.8HHhIX .lVIH nporpaMM, pe8JIHSyIOmHX 3TH 
anrOpHTMhI. Pa60Ta HBJIHeTCH .<l.D.HOBpeMeHHO H PYKOB0.D.CTBOM 
.lVIH nOJII>30BaTeJIeH: naKeTa nporpaMM MULTIMODE. 

Pa60T8 BI>InOJIHeHa B Jla6opaTOpHH BhI1lBCJIHTeJIbHOH TeXHHKH 
H aBTOMaTHSan;HH OHR'H. 

COO611leHHe 061>eJlHHeHHoro HHCTHTyTa lI11epHbIlt HCC1Ie.tlOBIIHHii. ,lly6Ha 1987 

I1epeBO.D. aBTOPOB 

Gusev V.V., KaschievM.S., Puzynin V.I. Pll-87-421 

Mesh Automatic Generation in MULTIMODE 
Program Packet 

Algorithms for comstruction of the mesh of eight-mode ele
ments in the finite element method are developed. The description of 
input data for the programs is given. This paper can serve as instruction 
for users of MULTIMODE applied program packet. 

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