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UncneHHoe pelwieHue
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[1na NnpocToThbl Mbl BO3bMEM

Torga npeobpasoBbiBas ypaBHeHue (4) nony4mm

(9)

rae n U n+1 o3HavalT TEKYLLMU U NOCeayoLWMA LWar,
COOTBETCTBEHHO, A1

)
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[locnepoBaTenbHasa nporpaMmma

HOBOE 3HaYeHne B KaXkOoW ToUKe CETKN paBHO cpeaHeMy 13 NpeablayLLmnx
3Ha4YEeHUN YETbIPEX ee CoceaHMX TOYEK (crneBa, cnpaBa, CBEPXY U CHU3Y).
OTOT npouecc NoBTOPSETCS, MOKa BblYMCIIEHNE HE 3aBEPLLUNTCS.

while (true) {
f BNMCAMTEL HOBHE 3HAYEHMA BO BCEX BHYTPEHHMX TOYKAaX
for [i=1ton, j=1ton]
newl(i,j] = (grid[i-1.,37) + grid(i+l,j] +
grid{i,j-1) + grid(i,j+1) / 4;

iters++;
# BLYMCIUTE MAKCUMMANLHYD PASHOCTSL
maxdiff = 0.0;
for [i1 =1 ton, j =1ton]
maxdiff = max(maxdiff, abs(newl(i,j)-grid(i,3j))):;
# npoBepUTH YCNOBUE SaBEepPWEHMA BHNYUCNCHMA
if (maxdiff < EPSILON)
break;
# cxonupopaTs new B grid, wToOMm NOATOTOBMTL Cnenyxume COHOBNeHMA
for [i =1¢ton, j =1 ton)
grid{i,j] = new(i,3j]);
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OnNTUMN3NPOBaAHHbLIN BapnaHT

for [ iter = 1 to MAXITERS] {
#BbIYNCNUTb HOBblE 3HA4YE€HNSA BO BCEX BHYTPEHHUX TOYKaXx
for[i=1ton,j=1ton]
newl(i,j] = (grid[i-1,j] + grid[i+1,j] +
grid[i,j-1] + grid[i,j+1] - h2*f[i,j])*0.25;
#ckonmpoBaTtb new B grid, 4TOObI NOArOTOBUTL crieaytouwme
OBHOBMEHUS
for[i=1ton,j=1ton]
grid[i,j] = newl(i,jl;
}

# BbIYUCITUTb MakCUMarnbHYIO Pa3HOCTb, UM cpegHeKBaapaTuyHoe
OTKJTOHEHUNE

maxdiff = 0.0;
for[i=1ton,j=1ton]
maxdiff = max(maxdiff, abs (newli,j] - grid[i,j]));




BolyncnutenbHas ceTKka
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[Tpumep nporpaMmmbi

PROGRAM JACOBI

IMPLICIT NONE

INCLUDE 'mpif.h'

INTEGER n,m,npmin,nps,itmax

PARAMETER (n = 400, npmin=1, nps=n/npmin+1, itmax = 1000)

IMaccuBbl
REAL*8 A(0:n+1,0:nps+1), B(n,nps)
REAL*8 diffnorm, gdiffnorm, eps, time

IMHOEKCHI

INTEGER left, right, i, j, k, itcnt, status(MPI_STATUS_SIZE ), tag
INTEGER IAM, NPROCS, ierr

LOGICAL converged

Istart MPI

CALL MPI_INIT(IERR)

CALL MPI_COMM _SIZE(MPI_COMM_WORLD, NPROCS, ierr)
CALL MPI_COMM_RANK(MPI_COMM_WORLD, IAM, ierr)
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Ha4vyanbHble u rkaHnU4YHbIC YCIIOBUA

eps =0.01

lpacnpeneneHne CeTku

m = n/NPROCS

IF (IAM.LT.(n-NPROCS*m)) THEN
m=m+1

END IF

I[Ha4YanbHOEe cocToaHuE
time = MPI_Wtime()
doj=0m+1
doi=0,n+1
A(i,j) = 0.0
end do
end do

IrpaHnYHbIE yCrnoBue Bepx/Hu3
doj=0m+1

A(0,j) = sin(3.14*(j+m*IAM)/n)

A(n+1,j) = sin(3.14*(j+m*IAM)/n) *exp(-(j+m*IAM)/n)
end do
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HayanbHble U rpaHU4YHbIe YCNOBUA
(npoaoonxeHue)

IrpaHuUa cnesa
IF(IAM.EQ.0) then
doi=0,n+1
A(i,0) = 0.

end do
end if

IrpaHuUa cnpasa
IF(IAM.EQ.NPROCS-1) then
doi=0,n+1
A(i,m+1) = 0.
end do
end if
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OnpeaeneHve HOMepoOB NPOLLECCOB

IneBbIN cocen
IF (IAM.EQ.0) THEN
left = MPI_PROC_NULL
ELSE
left = 1AM - 1
END IF

InpaBbIn cocen,
IF (IAM.EQ.NPROCS-1) THEN
right = MPI_PROC_NULL
ELSE
right = IAM+1
END IF

tag = 100
itecnt=0
converged = .FALSE.
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BbluncneHne HOBbIX 3HAa4YEeHUMN
doyHKLUMM NO 5-TOYEe4YHOU CXemMe

DO k = 1,itmax

diffnorm = 0.0
itcnt =itent+ 1

DOj=1,m
DOi=1,n
B(i,j)=0.25*(A(i-1,j)+A(i+1,j)+A(i,j-1)+A(i,j+1))
diffnorm = diffnorm + (B(i,j)-A(i,j))**2
END DO
END DO

DOj=1,m
DOi=1,n
A(i.j) = B(ij)
END DO
END DO
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[lepecbinika rpaHNYHbIX 3HAa4Y€HUUN B
cocefHue npouecchbl

IcnpaBa HaneBo

CALL MPI_SENDRECV( B(1,1), n, MPI_DOUBLE_PRECISION, left, tag,
A(1,0), n, MPI_DOUBLE_PRECISION, left, tag,
MPI_COMM_WORLD, status, ierr)

Icnesa HanpaBso

CALL MPI_SENDRECV( B(1,m), n, MPI_DOUBLE_PRECISION, right, tag,
A(1,m+1), n, MPI_DOUBLE_PRECISION, right, tag,

MPI_COMM_WORLD, status, ierr)

lycnoBue Bbixoaa

CALL MPI_Allreduce( diffnorm, gdiffnorm, 1, MPI_DOUBLE_PRECISION,
MPI_SUM, MPI_COMM_WORLD, ierr )

gdiffnorm = sqgrt( gdiffnorm)
converged = gdiffnorm.LT.eps
if(converged) goto 777
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3aBepLueHue nporpaMmmbl

IBpemd
time = MPI_Wtime() - time

IBbIBOA, pe3ynbraTta

IF(IAM.EQ.O) then
WRITE(*,*) ' At iteration ', itcnt, 'a diff is ', gdiffnorm
WRITE(*,*) ' Time calculation: ', time

END IF

I3aBepLLeHne MPI

CALL MPI_Finalize(ierr)
stop

END PROGRAM

Qu3sudeckul gpakynbsmem MI'Y um M.B.
JlomoHocoea




PeweHue ypaBHeHUA Jlannaca

Au=0withu (x,0)=sinnx;u(x,1)=¢ " sinmx;

Y

andu (0, y)=u(l,y)=0yieldsu(x,y)=e ™ sinmx
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[Mpumep

PaccmoTpum 3amauy pemienus: ypaBHeHus Jlamnaca (1)-(2)
C U3MEHECHHBIMU I'PAHUYHBIMH YCIIOBUSIMM:

Torma MOXXHO ITOCTaBUTh 3a7ja4y CUHTE3a TaKUX ITapaMeTPOB
a v b, kKoTopbie 00ECIIEYNBAIOT 3aJaHHYI0 TEMIIEPaTypy B
HEKOTOPOM TOYKE (X,)) BHYTPH O0IACTH.
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