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1. Muc dich, déi tugng va phuong phap nghién ctu cua dé tai

Mot huong nghién-cfru dang dudc quan tam hién nay trong toan hoc
tinh todn cing nhu tin hoc 1a phaét trién cac phuong phap hé trg cho cac
hé thong tinh toan trén siéu may tinh (thuong duoc goi la cac phuong
phap song song - parallel methods). Trong dé tai nay chung toi nghién
ctiu va phat trién mot s6 phuong phap song song dé giai truc tiép bai todn
Cauchy cua mot 16p hé phuong trinh vi phan cap 2 dang sau day:
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Ap dung cach tiép can cua N.H. Cong, P.J. van der Houwen, B.P. Som-
meijer (1993) chung toi xay dung moét s6 phuong phap song song kiéu
Du bao-Hiéu chinh (Predictor-Corrector (PC)) dang Runge-Kutta-Nystrém
(RKN) v6i cac luge d6 tinh toan c6 kha nang chia se khéi lugng tinh toan
16n gitta cac bo x li cta mot siéu may tinh. Cac phuong phap dugc xay
dung va nghién cttu nham thich tng v6i moét s6 moé hinh siéu may tinh

véi s6 luong bo xu li khac nhau.
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2. Cac két qua chinh

Pé xuat va nghién cuu ba lop phudng phap song song mai rat hicu qua
cho siéu may tinh dé giai truc tiép bai toan (1). Méi 16p phuong phap déu
duogc nghién ctu chi tiét tir muc tiéu xay dung phuong phap, cach thict
lap phuong phap, dé phuc tap tinh toan theo thoi gian va cac dac trung
cta phuong phap. Méi phuong phap déu dugc lap trinh thu nghié¢m va
cac két qua chay chuong trinh dugc st dung dé so sanh vai cac phuong
phap tuan tu va song song vao loai tot nhat hién co. Cac két qua thu dugc
da khc%ng dinh khoi luong tinh toan chinh (s6 lan tinh toan ham vé phai)

khi ap dung cac phuong phap mdi nay giam di rat nhiéu.
Lugc d6 cua ba 16p phuong phap da dugc xay dung nhu sau:

- Lép phuong phap lap song song Du bao Hiéu chinh hoi tu nhanh
dang Runge-Kutta-Nystrom (phuong phap PIRKN-A) dugc xay dung voi
luge d6 nhu sau:

Y, = yue+ hy,c+ 12 Bf(t,e+he Y, )

Y = yee+ hylc+ h2Af(te + he. YU U) j=1.....m.
Yurt = Yo + hyp, + 1207 f(t,e + he YL").
Yoor = oy + hd” [(t,e + he Y(M).

B.«. la ma tran tham so cua cong thuc Dy bao dang Adams (2).

Lép phuong phap nay dudc xay dung theo cach tiép can nhu cac
phuong phap lap song song truyén thong (phuong phap PIRKN) nhung
nho viéc xay dung phuong phap Hiéu chinh méi, dua trén su cuc ticu hoa
ban kinh ph6 cua ma tran lap, déng thai véi viée su dung cong thuc Du
bao cap cao dang Adams nén toc do hoi tu cua qua trinh 1dp Hiéu chinh
dugc cai thién dang ké. S6 bo xu li can thiét dé ap dung phuong phap

nay bang so chiéu cua vecto nac.
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- Lép phuong phap lap song song Du bao Hiéu chinh Runge-Kutta-
Nystrom dang khoi (phuong phap BPIRKN-A) dugcxay dung voi gia thiét
may tinh song song o6 du nhiéu bo xu li 6 thé lam viéc déng thoi. Lugc

d6 cua phuong phap BPIRKN-A nhu sau:

(0)
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Y = eeTX,, + a;heel X!, + a?h*Af(t,e +aihe. YITV), j=1.....
Yl 0= e,’ X, + n,/relef, . (1',')/1"'b/ f(t,e+ a;hc. Y:/'_’; %) (3)
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Vi ki hiéu:
Ko, = (YTl 20 5 5 Pnr ) + Ko 5= AP gynees T L a5 Mo oy = 2l

Phuong phap nay yéu cau sé bd xu li can thiét 1a r.s trong do6 « 1a s6
chiéu cua vectd nac va r la s6 diém khoi (ngoai ludi). S6 bo xa li yéu
cau nhiéu hon cac phuong phap dang PIRKN khac nhung bu lai ta co the
thu dudc phuong phap vdi cap chinh xéac cua ca phuong phap Du bao
lan phuong phap Hiéu chinh cao tuy v. Cac két qua thu nghiém cho thay
phuong phap BPIRKN-A rat hiéu qua, nhat la khi giai bai toan can cap
chinh cao.

- Lop phuong phap lap song song Du bao Hiéu chinh gia Runge-Kutta-
Nystrom hai budc (phuong phap PIPTRKN) duogc xay dung dé pha hop
vdi diéu kién may tinh song song co it bo xu li. Theo cach tiép can mai,
védi mot s6 lugng bo xu li cho trudc (co the khong can nhiéu) phuong
phap PIPTRKN c6 thé dugc xay dung sao cho co cap chinh xac bang vai
cac phuong phap lap song song truyén théng, nhung van co cac dac trung
tot vé tinh 6n dinh va cdp chinh xéc. Lugc d6 phuong phap PIPTRKN c6
dang nhu sau:
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Znel = 2n + b2l + WL (V) + 2bY f(W,),
21 = 2+ hd] £(V2) + hdl f(W,).

3. Keét luan

Cac phuong phap da dugc nghién ctu nhdm gép phan hoan thién viéc
nghién cuu cac phuong phap song song dang Runge-Kutta-Nystrém, phat
trién hon nita cac phuong phép hé trg hé thong tinh toan trén cac may
tinh song song, tao tién dé cho viéc trién khai xay dung cac phan mém
tinh toan thuc su c6 thé ap dung dugc trong cac bai toan thuc t& va cung

cap cho thi truong phan mém.

Céc két qua chinh cua dé tai da dugc tong hop trong luan an Tién si
vOi dé tai "Mot s6 thuat toan giai s6 hé phuong trinh vi phan trén siéu
may tinh” thudc chuyén nganh “Dam bao toan hoc cho may tinh va cac hé
thong tinh toan” dudi su hudng dan cua PGS.TSKH Nguyén Hau Cong.
Ludn an da dugc ching t6i bao vé thanh cong trudc hoi dong danh gia
luan an cap nha nudc hop ngay 29 thang 8 nam 2001 tai trudng Pai hoc
Khoa hoc Tu nhién theo quyét dinh s6 4360/QP BGD&DT-SDH cua Bo

Giao duc va Dao tao.



