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L, RFHEICBITER7 P VREICN L TORMELRETT 59,
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u(x,0) = u’(x),u(a) = u(b) = 0 on 0L (2)
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—z'L Elx—y) daz,frz air+/;bE(x~y)u"“dx = /abE(x—y)u"dx (7)

Th o RDTEREXHAATZ 212 L » TRIEFRERX2E 215, BMM-IM O 7 v o
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E(x—y) = J%—Texp(—ﬁlx—yl/ﬁ) (12)
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%7;* = xdv in 2%(0,7T] (16)
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Step. 2
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piE 1
1 RICB SRR 3T L TR DIF F— WA =1,

u(0) = u(1) = 0 on 02,u(x,0) = 100sin(xx)

1234 5 BMM-IM, CN % # 2 k5. %408 6t = 0.01, =% A8 Sr = 0.05, B
T = 0.5 TRCER,

F=100exp(— n*t)sin(mx)
LE L 72 L oy, 1TH 5,

BiRE 2
3 RITHB(B2)I M L T, kDHER—HIHFM,

v(x,t) = 0 on oR2
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Xg
1‘( 0.0.1)
5 (0,1.0)
0
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X2 {URE2 THEMT % 3 RITHRE

#1 6t=0.01, 6x=0.05, x=0.5, T=0.5 x=0.5{28iT 5% FSBMM & L.OD.EOHIEHE

exact solution=0.3719872E—04

FSBMM—CN FSBMM—IM LOD—CN LOD—IM
0.3516396E—04 0.5432556E—04 0.3789032E—04 0.7591980E—04
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f = 100exp( —3n2t)sin(mx,) sin( wxz) sin( mwxs)
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BAKRY L5t BEFNEIZ, MR 70 —F x— Mt~ TiIThN 5,

1) #0#A, BFUE, ILEURE, RERIRANE, ZRIXAE B Z2RET S,

2) xa FFENZXTL T, R (20) DALDFEBIES 21T o

3) K(20) & D, AELOWATINIBITHNCRD S Z EHTELDT, FFHELITVWRA
2> TRAGERMEZ KD 5,
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< START >
1
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(1) B.C..1.C.
=]
d—1
(2} INTEGRAL IN THE DOMAIN
= WITH x a-SUBINTERVALS
B
(3) tALUCl_ILATION OF I_INIKNO\JN BOLINDARY VALUE]
n+d/3 »
(4) CALUCLATE V(X4 eq.(8)
(5) d=3
Ay
(6) t—=t+ ot
=TT
V=
<___END
10 FSBMM OD#itLE, T @ 057 kb Fbs Al
%2 M380& VP30E » CPU—TIME o M8
N 10 20 30 40
M380 18.88 323.59 1665. 14 —
VP30E(A) 9.70 92.61 373.94 985.42
VP30E(B) 2.59 20.16 80.38 251.39
VP30E (C) 0.14 9.20 49.09 145.29
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WMIREEE Lz n 7 a 75 L0 BEEY (A), (B), O &L,

(A) M3BOTHEIT 24T~ 727" 0 75 L0 et Eilfe (K10n2, 3, 4) #2FEZL/2

5&

B) (A)7'v 75 L DMBIES T OB EIE 2 BFNFAAA TY AP T v 7L 72
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(C) (B) T 24T - 7270 77 a0 &5t E#@fE (K100 2, 3, 4) 210EICL 2%

5
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Th b,

6. Y (C
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ATIREDERILEAT - 72, ZOTHEOFKIE, AV 2 AR ERRI TR Ri&ES 2 LE
ELZnwzk, EaARRIC L) BRI TEAZREFRERD, 2 X 2475z ) B
BLFHAETHITH A RS L Z L TE 5, /2, BHIZX—L2HNTW22Lrh b
LIBIT L )T’ 2HETH D, LELORHII 7 0 7T 2L L E T3 W2k Bl
29 5DT, WHINL—7ICB W TE—MHENOAKLHHEIZHMT 52 L7 TE 2, ZA—2%
— 3> Ea2—% VPIE T 21T- 28R, KA 2> ¥ 2 —% M380iz it~ CPU TIME
THIBE, N7 PRI, 99.6%F TEDH DL I ENTE, 2D EiE, ZKRTHED
RITIZNT L THEMTH 2 E B b b, AFHEIZ L D155 7286 T, Crank-Nicholson
ZX—LEHCEERVGKERDTEL D Z &A%k - 72, 7B DT 7235 A OB BRI,
BRI AR BRI L T 5, 41813, KRR A0E & Z2R% AR OB R iRz &
L) LHEEEZ TOLHHFNTO LI, Bifdigk, FEREMECERTS 2 LIk
D ARFFEDHEMEZBE S I L TITE 720,
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Boundary Matrix Method with Method of Fractional
Steps for Heat Equation

Hironori KIMURA*, Michio SAKAKIHARA** and Hiroshi NIkI**
* Department of Applied Mathematics, the Graduate School of Science,
Okayama University of Science.

**The Department of Applied Mathematics,

Okayama University of Science.

1-1 Ridai-cho, Okayama 700 Japan
(Received September 30, 1991)

The paper presents a numerical method for solving an initial-boundary value
problem of heat equations. The boundary matrix method, which is a kind of boundary
element method, is formulated for the one-dimensional problem. The solution proce-
dure is applied to two-and three-dimensional problems with the local one-dimensional
method. Although the present method is a kind of implicit method, it is easy to describe
it with an explicit form. It means that it is unnecessary to solve a large linear system
to proceed the numerical time integration. The present algorithm suits a vector
computer since two-and three-dimensional problems are reduced to one-dimensional
problems. We show some numerical examples to verify the method, numerically and
discuss the ratio of vectorization on the supercomputer VP30E. Consequently, we
develop the program whichi has 99.6% vectorization.



