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To Solve the Discrete Format of a Type

of Elliptic Differential Equations

Calculation of Science and Technology Information: Kang Guosheng  Instructor: Tan Min

Abstract: This paper aims at the finite element discrete systems of classic elliptic differential equations :Ax = b, discussed the
discrete systems in different storage formats to solve the problem through the direct method and iterative method. The storage
formats include full matrix storage format, bandwidth storage format and the compressed sparse storage format according to
row. And by means of the direct method (Gaussian gradual elimination method as an example) and iterative method
(Gauss-seidel iterative method for example), the algorithm-solvings of several storage formats of linear algebraic equations
have achieveed.And then use the problem of solving to explain and compare the pros and cons of these storage formats.At last
use C + + language to achieve these algorithms. Finally, analysis the pros and cons of he various storage format algorithm of
solving . Numerical experiments show that in a variety of storage formats, memory spaces and time-consuming of bandwidth
storage format are less than the full matrix storage format's greatly,and the memory spaces of one-dimensional variable
bandwidth storages ormat are less than the equiband storage format's,but the process of calculating to find elements is more
complex than the two-dimensional equiband, occupying for more time.So the pros and cons of the two methods should take
into consideration. When the bandwidths is usually little changed and the computer's memory capacity allowed, using
equiband storage format is appropriate. In particular, in the iterative method, the compressed sparse storage format according
to row is the best than the full matrix storage and bandwidth in storage and computing time. The numerical experiments show
that the compressed sparse storage format according to row is dominant in time and storage. It is efficient and reliable, so it can
be used to solve the linear equations of finite element in the iterative method preferably.
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J=2, 3 {JE—D
At H=J+i-1
1 —< D > —
- o oo o
o 0o 0 o
i 7EIZ 5 N o 0o o
J,=D o oo o
o oo o
' o o o ® ®
(n-i+1)=D 4
ERIEEN o o o o
o o
JOZ(n-i+1)
Y| e - Jo=D
n — —
JO:n'H‘l
(2.2.2.2) ERAR A" R AFD
Vi A

(D Xy fE (2.2.2.2) XAAX;, Hj5 IR j=0+-1, Frik, shib H=0+i-1 2L H i
U, WREL.
(2) A (2.2.2.2) Wi, 5153 M 2946, HEEIEMEAN . H(n-i+1) =D, J=D: %

(n-i+1) <D, Jy= (n-i+D)
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ZR LT 1 AT SE A K T A AR AN 2.2.2.3 i

B b

i:172""’ n; J:l’277 D
v
1=k
v
J=j-i+1
=i—-k+1
=j-k+1
a;,; — a“amzza
akl
b~ 2, =
akl
i=k+1 k+2,- ,{miﬁ+D_l
3=12, J. Dl
k+1=Kk
b, /a:l:>x

i3
il

|_n 1’

n 2,51

+1

J :2y3""’{JO =n-=t

J,=D

\ 4

iﬁjﬂjxl, X27" ] Xn

P 2.2.2.3 5 B A7k 1) v 908 1 9 2R A HE
2.2.3 — AT A R R T P = s
— AR GEAT A ) S R T 2R A S, AT D S BEAE A 1 R T T A
(i 2.2.3.1),

Vi (2.2.5) BmS
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k i
Ao
(00 © o ] O |
e o o o o oo
KAT . B TS Y 4 dki d:kj . *a a
. e * { SEXE) D 8 0
AT * Q;lee I =1 n>(k+Nk-1) ¥ a(ld)|ee
Olee B i BAR Ak Y O |ee
I, =(k+Nk-1)
.o )
n 47 P 2 n<(k+Nk-1) - °
i =
@A m 1 (b)a

223.1A 5 a hInm B RIR &R
1. JEERMIXN KR
MK 223101, AR(21.23), (225 TN TES ah o RIS RTT:

a; =a(l)) 1I=M(i)+j-i
a, =a(KK) KK=M(K)

a,; =a(Kl) KI=M(K)+i-k
a,; =a(KJ) KI=M(K)j-k

2. BHUSIIAR
(1) WAz

a(1)=a(1])- a(KII{)-amJ)

_a(KI).a( ) (2.2.3.1)
Ak -

(k:]., 21 *tty (n'].); i:(k+l), c0ty im; j:i’ (|+l)y °tty jm)

(2) EfRA

X, =b, / a(NN) NN=M(n) (2.2.3.2)
X; =(b, - ia(l\])xj ) / a(ll) (2.2.3.3)
j=i+l

(i=(n-1), (n-2), ===, 15 j=(i+1), =+, Jos H=M(i))
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ZR PR 1 A1 SE AL AR K T A REE AN 2.2.3.2 .

BEAHE S A a, M (i), b;
=12 n

\ 4

13=M@i)+j—i» KK=M(K)
KI =M (K)+i—k» KJ=M(K)+j—k

aun—gg%%uKn:>aw)
_a(Kl)

. b b, D=M(k+1)-M(k
i a(KK) k:>| (+) ()
I,=k+D-1

i:k+17 k+27"" | =n
J=12-, J_=k+D-1

k+1l=KkK

H

NN =M (n), b,/a(NN)= x,
”=M@g%fq—zﬂ”ﬂ93&

. ( j=i+l
Izn—l, n—27"'7l
D=M(i+1)-M(i),d =23 J,=i+D-1

A 4

iﬁﬁxl’ X2""’ Xn
2.2.3.2 2P GE A I TG T SR R AE ]

()AL (1 15 B

By a e mMALE T AH(2.1.2.3) N H, Frilgmfent i k, i, j W, R2k i jm
TEFRE M EME S B INE AT S50 5 a7 i 295 AR (2.2.2. 1) A (2.2.2.2).

“CEEATTE AR TR M EBEXIET A h AT R MU G, RENEE 2.2.2.1
5K 2127 MUALCEAER A1, B 2.2.2.1 W, S5 SEARETE oo LAREE = MAT B A ET, A1
TCEA O-DAT, (BE—ATERLR TR WFIEFAR: & EATE 0-1) 5, FHE&AT 2 —17R
b—F], FORRSEW A, ool B =MATHRN (RIZMEATCRNAT. J180 —A%R, B
AR D N MER 2.1.2.7 H, B—ATHIA % (D=Nk, Nk FMEHN(2.1.2.2)F8], £RFE kAT
[ 55D RAE, Bk, AE AT HIE e B = AT RN R A —FER . B, = MTEA (NK— 1)
17: B =17 (Nk— 1) 5, FHE&AT, SHn—raridmb—2a. Bl $02.2.3.0) a5 .
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Tk ARER S (2.2.2.1) X—#, AEZH. HIoT i RERMN (D 47800 47, 0, EE

ATLMZ RS IR EG 2 (keNk-1) <n B, i = (k#Nk-1), 24 (k#Nk-1) =n i, i =n(xHE -
Fo(2.2.2. 1) KFH D ECAH NK). IS j AN E S, B 223100, (k+1) 7H (k+1)
AZ 5, (k+2) ATH (k+2) BIE j o, o 160 PR (k+D), (k+2), FTLUELEFIEL i,

M J,=k+Nk-1,

KON TCE 1 S5 e R AR ORI AL B E, [R5 % 18 2.2.3.1(a) k24T, FrbA(2.2.3.3) W 1Y o=

k+Nk-1.

2.2.4 Nk
T VR ARSI, BB TORFE I R (1) b L (BT FRAL R ke

AT BRI, SR R (2.2.4. 5

8-2 0-2 00 0 0

0
~2 8-2 0-2 0 0 0 0 || (1952070
0-2 8 0 0-2 0 0 0| || |1190ons
-2 00 8-2 0-2 0 0f || |1572131
0-2 0-2 8-2 0-2 O Xs |=| 2.223330 (2.2.4.1)
0 0-2 0-2 8 0 0-2| |, | 1572131
0 0 0-2 00 8-2 0| || |1171253
0 00 0-2 0-2 8-2| |x | |L572131
0000 0-2 0-2 8| |x) (1052076

?ﬁ%% T fef A% PR et 0 40 3 VR 2R T S TR) CREP 20931 LB 3360
W ISR, A3 BN A TSR], F bz A -

x= (0.466984,0.670949,0.481881,0.670949,0.948865,0.670949,0.481881,0.670949,0.466984) "

PEERTH LR (2140, FATHMHIRTUIAFHIFE 2.2, 4. 1:

. - ‘ W AT
RRRES e e | R
eR A ED T A 81 36 30
cpu Bf[E] (F9) 0. 010445 0. 00756 0. 009914
% 2.2.4.1

e PAETHSET (359 [F— 3 VE R4 MR A 1000 R GE P35 B [a]

BUE IR 1E S 7 2 MR g 2N, 2 BEAR A 2 A7 i 2R T BT 8] Bt PR A s 2D
RZ, T —4 A8 FAr i AR LSS v /b 7 T — Sy A7, RV ol R ST R S R AR,
LR 2, BRI, PR R IR B EL@E R B R B S AR, tHENLNAE X T, RS
AT IR SR A IE 1

FEFPER T T AR T, BT R AL B X RREFE R, Al AR R N = M0 G OIREFE X A 2
JCERD, NS FORHRE TGN RO R FUCE X PRI E PR R — 8. DB R = A B, RE AT
FX RV BT — 8 B0 5 S8 vl PR T =M B S IAEE T 0 — APy 5545 KE B s
T B AAE RIS B AT G T 0 — A — 4 b b, (AR TR A R . R T

17



W R RHROR L BT RS
B 0 (BRI T RORS AOR LR THE= AATE, A2 TARRTE.

x
0 oo
*Oe
*xOoe
XXX X
[ R— 0000V eee

oeeses

()t B A7 (b) A5 58 12k
K (2.2.4.1) 57 B XS FREE B 1 17 6 A7 it 1) v 30 v Do O s )i —— AR AR 2
(2.2.4.1) 43 B T A T AR TR A 1 RS | O o TARSE R . HO ot iR =
B TEAT I A, MR, R R — AR, AR, BAREF G, MAE 2.
HEERI S R LR A —E )

N

2.3 IEARIEXT B U XA SR
B, N Gauss-seidel i£1R7E, AT — T Jacobi iEARZ%.
WA TR :
Ax=b (23.D
HEFFHN:

Ay 8y 0 8y, X, b1
81 8pp " g || X, | = b, (2.3.2)

anl an2 .--a Xn bn

BEEMITREH (232) 3, KEIANTE (=1~n) £k X HERIEL:

xi=i (bi—Zaijxj) (i=1, 2, 3, =, n) (23.3)
a;i [
J#i

Jacobi IEARFA B2 X, FME X0 Ci=1, 2, -+, n), RJEH% FREEi7E.

ka1 N K (i=123,;--,n)
X; "o (b, ;aijxj ) (k=0123-) (2.3.4)
J#i

bR k AFEAH EAETT LSS B T g g an R, B
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(i=123--n)
=X+ 2 (b,— 23.5
=X . Za” J (k=0123:-) ( )
AR BT B3 NG B ROk o IRARHRE R R DA #E N BEAT A B AR, D
max X -x<e  (k=0123) (2.3.6)
A & R RV,

th Jacobi IEARETT A1, FEHHEE X R AR, SRR kAR g R X" . B I R,

BRI EH B X, CEHARTHAE, x™, g™, o xS AEBI T

R =] fe bb L AR B EE Ak . A B 78 R RDET S Sk ) 23 & DARR R AR
HIRCE, Xhie Gauss-seidel 15412,
Xt (2.3.4) AT LIS 3] Gauss-seidel 15482 )4 & T2

- ¥ i=123,---,n)
=— (b —zau - zla” J gk:0,1,2,3---) (23.7)
J=i+

Gauss-seidel 1EARIE I &I X TR AT KRR N

- + 1=123---,n)
=X/ +— (b—ZaIJ o — Za” J Ek:0,1,2,3~~) (2.3.8)

gi FATIAmE H T Gauss-seidel EACEHVEHER WA 2. 3.1 Fias.
/ EYN(E /
v

1=k

v

X +(b Zaljy] Zau j):>y|
i=12,---, n

kK+1=k, y, =X
i:ly27"'7 n ]

A 4

i 3 1R ftky, Yoo Y,

2. 3.1Gauss-seidel iE AL B AE &
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2.3.1 B AR I Gauss-seidel 3EACAREE
Gauss-seidel EAGERI D EIERIF (2.3.8) o TCEMEIRLEEAITTEN Fhr & 3.1.1.1 1
SR F, BIR BT B e R EORIAT. IR iy §, BE4EE T EAT. ARSI

SH NN MR <F
i"=i
i"=i (2.3.1.1)

Wag=a(i®, 7)), WHEEIZH (2.3.8) XREAAKME, FIAMEEIFRE 2.3.1

2.3.2 " Y WA K Gauss-seidel AR AR
78 (23.8) s, AR THIARIITER, mMEL EEHEAIITREANE, ERKS

XS HFRINE, T EHUR TSI 17 3 AR T SRR IZ H R, TN b2 538 AT, DA

Pl TSR 8] b NAF A B o i ASRATIHE — 4S5t SE A RS AU R R EE R B SE N T 3R, B0E
MEAERETT A TIRZ TN AE . BAREREE T

FE5 kel WEh, Y 1=<i<=D W}, #7 j>i+D-1, Wa, 75508, Bla;=0. # Gauss-seidel
AL 7 BN

1 = & (i=123,--, D)
k+1 _ k _ k+1 k 9Dy "7y
X =X + = (b, jzl & X; jzi ;X ) (k =01.2,3--) (232D

¥ D<i<n-D I}, #7 j>i+D-1 8¢ j<i-D+1, Wla; fE# 584N, B a;=0. & Gauss-seidel ZE4Cik Y

RN
i+D-1

i_ ok 4 L S k. (i=i—-D+L---, i+D-D
X, T=x; +— (b,— Xt — >agX:) 5 ’ (232.2)
a‘ii jiZ[;-%—lJ J jzl: 17 (k - 0,172’3' * ')

¥ n-D<=i<=n i}, #7 j<i-D+1, U a; fEH 55N, B a;=0. # Gauss-seidel i AIEH) 73 B AN

1 < C i=i—-D+1---, i+D-D

k+1_ k k+1 k 1=1 +Lee 1T+

X; =X +—a (b, E & X; Zaijxj ) Ek=0,1,2,3~~~) (2323
" =

i j=i-D+1

HA e M ERAHEAADTR N TAR & 2. 1. 2. D, RIA3RG, Bla;=a(i, j-i+1). =4 i>j i,

BRI TCER A AT o IR AF) X; 73 A FHIERE 2 B, X 5 o0 B 5, Wit

ARER, 58 T H I E . 7R T8 N TR B U AF R R 2, TR BRI A AT IR BN,
RERERAIA NS HiaH, W5 E. SRR S 1IE 2. 3.1 K.

K HESEAT TEA A, HER T T DM R RO, R L =M TN
(B o T U O SE A EVE ], PRI E AN BEHERRAE 1 S VB A IR 03K . 4 RO R T 840 K
(I DU, R 4S5 S0 S IG 1, SRR AE T . (H 25 HBUR S 9 R R M DU, R 4
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ST B IR R TSR S B I KT A R SR B R A ORI N, R R SR — A Y A
2.3.3 —4EARHE AR Gauss-seidel IEARAREE
[ —A4ESE T AL G Gauss—seidel SEMMRVE—FE, B —ITE R EILIMI TR LINE, IERE

5 Xl; FHIFATI N, BT A s BRI
TS kel YA, TR X, SR THEAATION 9 Ni=M(i+1)-M(@), %7 j>i+Ni-1, 1 a, 7E4

FeshEE, Bla;=0, RULEHMIZH. # Gauss-seidel LRIk 7 EIE A

i+Ni-1

1 S (i=123,---, n)
k+1 _ k _ k+1 k [T ) ’
X =X +f (b, jElaijxj 2 ;X ) (k= 01,23 (233D

Hr s BRI T BT R I AR LA M(n+1), WIS TR S a hoc R RIE
RAN:

a;=a (M (i) +j-1)

> B, AR RE . HALR R AR BRI 0, Mt ARSHIZE . [R5 E—
FE, RN AT RETCRAEZ G B 20, TRERIE AN EEAE, 2FNEm AN S
Hig®, Mg vHE R . ByRRHE R T S IE 2. 3.1 K.

— YRR TE A A L YRS S AR T A N AR — R T, (B TSR T R R RS
WG A, DT 2 SRR 7 IRELRRIGT, I HLUT B LRE R v] Rt b —4E 554 TE AR I AL 2 o DRI AE G
F 47 i SN B AU P ORI B, R 5 8. B, W S A KT LA ST R vres, KA
YRS WA B . G IR A S R SRV A T R I 2, AN YRS A
it 72 T — 403 A7 0 2 1 B AR R BB MR R A7 A ORI I, SRS m SR FH 4247 TR i W B A7 fidi s =X
2. 3. 4 AT R ALE ) Gauss-seidel EARARE

AT R e AE b, nlan—4EA s AR — FETE R AT 9 CGRSE AR M N X e R 2 i
HAEE TR, BZA 5 & RAERn s NIk, FHFEERPTTRNTEE /).

TR KL YOARAR, T X B, SR THSAT IO 98 D= Li-Fi+l, 35 j>i+D-1, W ay 7E4 54N,
Bl a;=0. #i Gauss-seidel &A% 14 BN

1 = & (i=123 n)
k+1 _ k . k+1 k [T ) ’
X =X +; (b, jElaijxj J-Ei ;X ) (k =01.23--) (2341

BRI [F] — 2 A5 SE A7 (% 1) Gauss-seidel VLS B A . HA oKW ERILEA TR TR is j»
£ ja(F)ZE ja(L)EREGAET j MoK, A4 jak)=, Wa;=ak). = i>j i, EREXFRKICR
BIA] . HAl g R A HRBNEI Y 0, HARMIZHE ., HLMHER T SIEE 2. 3.1 2508,

2.3.5 /NG

0 U SRRk, 4% Gauss-seidel AN Rl (1) B BRI ZE AT R AL I SR it
SREEAT UL AL, PB4 (2.35.0) .
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8-2 0-2 00 00O

2 8-2 0-2 0 0 0 0 || (1952070

0-2 8 0 0-2 0 0 0| |y| |1171253

-2 00 8-20-200 Xj 1572131

0-2 0-2 8-2 0-2 O X |=| 2.223330 (2.35.1)
0 0-2 0-2 8 0 0-2| |x | |1.572131

0 00-200 8-2 0| |[x|]|1171253

000 0-2 0-2 8-2| |x | |1572131

0000 0-20-2 8| |x ) (1052076

N HE =A% U Gauss-seidel IAARIZ B THELN R (REFF 700 DLBR 28D

WILEATIER, 3 RREARE, SRR AN S R], AU

x= (0.466984,0.670949,0.481881,0.670949,0.948865,0.670949,0.481881,0.670949,0.466984) "

BEGHH IR (2.1.4.0), FATH LB AT LS H 0N

Ty
17 =X TR BEAF i :Qﬁ,%%ﬁggﬁﬁﬁgﬁﬁﬁ% AT IR AR R AT
IEARIREL 24 24 24 24

EZ i v 81 36 29 21

cpu I fa] (B9 0.011456 0.011416 0.011426 0.011406

e BLETHSEI IO R EAF R S0 T30 1 1000 YR EIE -2 i 8] o

BUE SRR Y] AR AR b, FAT IR A A% A AT S R B2, i 98
RSN Ry | Pl R Bl 0 e W S R R R £ s W N = B e e WS R AR P
A7 fif A% IS AR Z/E Gauss-seidel IEAE LA EBEAT /Y, BORCKELE R —FH). AIE AT
FEAaMAT il A TR e FERT MR TS, 384T I A i A7 fif s = In S e Dot
OB A PR B 44T R 48 B A7 g i sCTE I R A7 B80T REsial, Rem b T BR T
LMk T R R IE AR AR -

FE B 98 M EAT IR AR At oh, B 1 AL B AR EORE R, T SEINAE N = A 0 A
CRAEXS ETTE), NS FORIERE T3S B R S B R TTVENTT 20 IR A OR R — 2. "R T
=M E, R FETTEN PRIVl — 2. Bl s si A7l n] R = Ase i B Infrfig T
AR REAERE B AP AR 58 S AAT IR AR A R T T =M B R IAT A T 4R

b, (AR R, MEHIEE D (o)) B, ekt 3, ST O T
IR /7 E B 8 b Ak n 2. [FREE TR,

ﬁ%ﬁﬁﬁﬁ%ﬁ%%ﬁﬁﬁ#ﬁ,R%ﬁ%%ﬁ&%ﬁ%%(WQﬁﬁ%&jﬁﬂ)ﬁ,%ﬁ
BRAEB b FEHD. BAFELLI, HAEZU. AN R EiRar g2,
NG

A IR — SRR B R st o0 5 AR O SRR g S LN, BVF 2 TRERGE, J1A i, 5)
1RGNt 2 A AT BR T T R AL SR AR i L. DRI, )3 e O3 RO SR AR B8 SO R IR T i
EBEANEENE. HiE2ZH2 MOnEERENENE. (1) BERE @A RS s FEET
TR RS AR A7 1% Horh Gauss T ZiE R i R ELAR N ik . SOARI I, Rl E i+
A2 AT TGO, KON BT R BOE R e R R AT — k. BB THENLIERER AN i,

—_—
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R KA, WA KPR e, — &0, BRI Mikmffs. e Es
N, REEE . (HE AR Z AL, —RESRIFENARME HLEOR, oIl 0 5818 2 A8 Ta A7 i, #1
BAHEREMNERIGER, —REBILRENANEE PR g 5 2% VI R (M AS sk ARk R S AE G E R0 &,
BAZ fgnsrisem) , AT E R, BEEEN A — AR E, BETEIRE PG E 1%
ZEHATR AR AR R ZE REE P RN A K, RN, REE REOE RS
SEM, E—EMTFREMTN, TREANNEE, THESRES BRNa N RERK. BT RS,
XPRAL, KRBT, EAUREE EAENIER. 2) VWL, & —MAN A ERIH
IR EI SRR . BARFENIR 2 — &, BIATRGM A, EAERAT REGE R & e
R L FEICER, HAEAATHTIZE, RIEAREENEAE  XFE— R B R A7 R A RE
MAER IO ER LA RACSR EATA B 4 B o X AT DL K PR M 2 A7 g s 1), i ELBE i 7B
o XTSRRI, BRI TR RN e 3 —J71H, AR T R rb v LUK A ) i 2
HATR R, I IEARECR PR R 2, R RREER . XME ATt ENUE A=, 1mH
FEFF i B, (HEASKE EROm R, FEZBUGEN, HEEER, Al gea By N Z
R, FEOIEMEERE, BARHF TR

ISR A B AT ke QR 26 P 5 R SR Ao T HE ) 3 B2 1 8 32 0 VR AL U 43 i B A
FEE AN LA AR, A BRICZR My R SR AR B A1 B0 ) R () R b

A R TE 2 ITECE I RO S, Rl R T2 ERMENL, AHRA®S0Z
WiAE R . B SO SE RS THEVE . FRIERHE Bh i A [ 2. R AT !
BE R :
[MSEF FEE (BUEHETE) M] i PUR T RAE 2006
[21Z250m  (ERRICEE) [M] AbETHE R 22 AL 1999
[BIEBIA (HIRFIGEY [M] iGERSH Rt 2002
[41Z2RE (R HREBE MR [M] SE20E H it 2004
[BIFREE (R FEBUEARVE LR ZRE ) [M] RE2E R 2001

M:J‘H:%:

H&IER C++EEFF:

WEFE AR K R BT T

IR FE R R T ek

#include<math.h>

#include<stdio.h>

#define N 9

gauss(double a[N][N],double b[N],int n);

int main()

{
double a[N][N]={
{8,-2,0,-2,0,0,0,0,0},
{-2,8,-2,0,-2,0,0,0,0},
{0,-2,8,0,0,-2,0,0,0},
{-2,0,0,8,-2,0,-2,0,0},
{0,-2,0,-2,8,-2,0,-2,0},
{0,0,-2,0,-2,8,0,0,-2},
{0,0,0,-2,0,0,8,-2,0},
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{0,0,0,0,-2,0,-2,8,-2},
{0,0,0,0,0,-2,0,-2,8}
2
b[N]={1.052076,1.572131,1.171253,1.572131,2.223330,1.572131,1.171253,1.572131,1.052076};
gauss( a,b,N);
}
gauss(double a[N][N],double b[N],int n)
{
inti,j,k;
double tmp;
double x[N];
for(i=0;i<n-1;i++)
for(j=i+1;j<n;j++)/IFHTH T
{
tmp=-a[j][il/a[i][i];
b[j]+=b[i]*tmp;
for(k=i;k<n;k++)
afj][k]+=ali][K]*tmp;

}
x[n-1]=b[n-1]/a[n-1][n-1];//SR AR 72
for(i=n-2;i>=0;i--)

{

x[i]=bl[i];

for(j=i+1;j<n;j++)

x[i]-=alill]*x[l;

x[il/=a[i][i];

}
printf(" JR 7 BRA BRI \n"); /1 H
for(i=0;i<N;i++) printf(*'’x%d=%"f\n""i+1,x[i]);
return O;
}
S BAAM R T TR
11567 AR R R T oIk
#include<math.h>
#include<stdio.h>
#define N9
#define NHBW 4
void gauss(int n,int d,double band[N+1][NHBW+1],double x[N+1]);
void main()
{
double band[N+1][NHBW+1]={
{0},
{0,8,-2,0,-2},
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{0,8,-2,0,-2},
{0,8,0,0,-2},
{0,8,-2,0,-2},
{0,8,-2,0,-2},
{0,8,0,0,-2},
{0,8,-2,0,0},
{0,8,-2,0,0},
{0,8,0,0,0}},

b[N+1]={0,1.052076,1.572131,1.171253,1.572131,2.223330,1.572131,1.171253,1.572131,1.052076};
gauss( N, NHBW, band, b);
}
I 255 BE AR B R T T SRR T AR x[N+1]
void gauss(int n,int d,double band[N+1][NHBW+1],double b[N+1])
{
int k,i,im,L,J,dJm,M,H;
double factor,x[N+1];
for(k=1;k<=n-1;k++)
{
im=k+d-1;
if(im>n) im=n;
for(i=k+1;i<=im;i++)
{
L=i-k+1;
factor=band[K][L]/band[K][1];
Jm=d-L+1;
for(J=1;J<=Jm;J++)
{
M=J+i-k;
band[i][J]=band[i][J]-factor*band[k][M];
}
b[i]=bl[i]-factor*b[K];

x[n]=b[n]/band[n][1];
for(i=n-1;i>=1;i--)
{
factor=0;
Jm=n-i+1;
if(Jm>d) Jm=d;
for(J=2;J<=Jm;J++)
{
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H=J+i-1;
factor+=band[i][J]*x[H];
}
X[i]=(b[i]-factor)/band[i][1];
}
Hprintf("" R R KIFER \n"); /5 H
for(i=1;i<=N;i++)
printf("'’x%d=%If\n"",i,x[i]);
}
R BEAEREINE TS GRITHEE
1125 TR ITETE (RATEE)
#include<math.h>
#include<stdio.h>
#define N 9
void Gauss(int n,double A[31],double X[N+1],int N1[N+1]);
void main()
{int N1[N+1]={0,1,5,9,13,17,21,25,28,30};
double A[31]={0,8,-2,0,-2,8,-2,0,-2,8,0,0,-2,8,-2,0,-2,8,-2,0,-2,8,0,0,-2,8,-2,0,8,-2,8},

X[N+1]={0,1.052076,1.572131,1.171253,1.572131,2.223330,1.572131,1.171253,1.572131,1.052076};
Gauss(N,A,x,N1);
}

void Gauss(int n,double A[31],double X[N+1],int N1[N+1])
{
inti,j,k,NUS,im,jm,1J,KK,KI,KJ,NN,II;
double factor;
for(k=1;k<=n-1;k++)
{
NUS=N1[k+1]-N1[K];
im=k+NUS-1;
jm=k+NUS-1;
if(im>=n) im=n;
for(i=k+1;i<=im;i++)
{
KK=N1[K];
KI=N1[K]+i-k;
factor=0;
factor=A[KIJ/A[KK];
x[i]=x[i]-factor*x[K];
for(j=i;j<=jm;j++)
{
1J=N1[i]+]-i;
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KJ=N1[K]+j-k;
A[1J]=A[1J]-factor*A[KJ];
}
}
}
NN=N1[n];
X[n]=x[n]/A[NNT];
for(i=n-1;i>=1;i--)
{
factor=0;
H=N1[i];
NUS=N1[i+1]-N1[i];
jm=NUS-1;
for(j=i+1;j<=i+jm;j++)
{
1J=N1[i]+j-i;
factor+=A[1J]*x[j1;
}
X[i]=(x[i]-factor)/A[11];
}
printf(" R 7RI R: \n™);
for(i=1;i<=n;i++)
printf(*'x%d=%If\n"",i x[i]);
}

EAIER) CHEFF:

WAE B R Gauss-seidel IR

#include<math.h>

#include<stdio.h>

#define MAXREPT 100 /B KRS

#define N 9

#define epsilon 0.0000001

Gauss_seidel(double a[N][N],double b[N],int n);

void main()

{
double a[N][N]={
{8,-2,0,-2,0,0,0,0,0},
{-2,8,-2,0,-2,0,0,0,0},
{0,-2,8,0,0,-2,0,0,0},
{-2,0,0,8,-2,0,-2,0,0},
{0,-2,0,-2,8,-2,0,-2,0},
{0,0,-2,0,-2,8,0,0,-2},
{0,0,0,-2,0,0,8,-2,0},
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{0,0,0,0,-2,0,-2,8,-2},

{0,0,0,0,0,-2,0,-2,8}

2
b[N]={1.052076,1.572131,1.171253,1.572131,2.223330,1.572131,1.171253,1.572131,1.052076};
Gauss_seidel( a,b,N);

Gauss_seidel(double a[N][N],double b[N],int n)

{

inti,j,k;
double err,factor;
double x[N],nx[N];
for(i=0;i<N;i++) x[i]=0;
for(k=1;k<=MAXREPT;k++)
{
for(i=0;i<N;i++)
{
factor=0;
for(j=0;j<=i-1;j++)
{
factor=factor+a[i][j]*nx[j];
}
for(j=i;j<n;j++)

{

factor=factor+a[i][j1*x[j];

}

nx[i]=x[i]+(b[i]-factor)/a[i][i];
}
err=0;
for(j=0;j<n;j++)
if(err<fabs(nx[j]-x[j])) err=Ffabs(nx[j]-x[j1); /iRZ
for(j=0;j<n;j++)
x[1=nx[j];
if(err<epsilon)
{
printf("ERIRBCA%d:\n" K);
printf("" & 7 BRI \n"); /4 H
for(i=0;i<n;i++) printf(*'’x%d=%f\n",i+1,x[i]);

return O;
}

}

printf(""£id %d ISR, BA &R SRR \n" , MAXREPT); /4 H
return 1;
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}
— S EIEER AR Gauss-seidel AR
#include<math.h>
#include<stdio.h>
#define MAXREPT 100 /B AR K S
#defineN 9
#define D 4
#define epsilon 0.0000001
Gauss_seidel(double a[N+1][D+1],double b[N+1],int d,int n);
void main()
{
double band[N+1][D+1]={
{0},
{0,8,-2,0,-2},
{0,8,-2,0,-2},
{0,8,0,0,-2},
{0,8,-2,0,-2},
{0,8,-2,0,-2},
{0,8,0,0,-2},
{0,8,-2,0,0},
{0,8,-2,0,0},
{0,8,0,0,0}},

b[N+1]={0,1.052076,1.572131,1.171253,1.572131,2.223330,1.572131,1.171253,1.572131,1.052076};
Gauss_seidel(band,b,D,N);
}
Gauss_seidel(double a[N+1][D+1],double b[N+1],int d,int n)
{
inti,j,k Ib,ub;
double err,factor,aij,aii;
double X[N+1],nx[N+1];
for(i=1;i<=n;i++) x[i]=0;
for(k=1;k<=MAXREPT;k++)
{
for(i=1;i<=n;i++)
{
if(i<=d) {Ib=1;ub=i+d-1;}
else if(i<n-d) {lb=i-d+1;ub=i+d-1;}
else {Ib=i-d+1;ub=n;}
factor=0;
for(j=lb;j<=i-1;j++)
{
aij=a[jl[i-j+1];
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factor=factor+aij*nx][j];

}

for(j=i;j<=ub;j++)

{

aij=a[i][j-i+1];
factor=factor+aij*x[j];

}

aii=a[i][1];

nx[i]=x[i]+(b[i]-factor)/aii;
}
err=0;
for(j=1;j<=n;j++)
if(err<fabs(nx[j]-x[j])) err=fabs(nx[j]-x[j]1); /iR Z
for(j=1;j<=n;j++)
x[1=nx[l;
if(err<epsilon)
{
printf("iERIKECH:%d\n" K);
printf(" R 7 TR IR \n"); /1 H
for(i=1;i<=n;i++) printf(*'x%d=%f\n"",i,x[i]);

return 0;

}
}
printf(" &3 %d KIER A G R EREKB \n" MAXREPT); /4 H
return 1;

}
— AW AR R Gauss-seidel BRI
#include<math.h>
#include<stdio.h>
#define MAXREPT 100 /B KRS
#define N 9
#define epsilon 0.0000001
Gauss_seidel(double a[30],double b[N+1],int M[N+1],int n);
void main()
{int  M[N+2]={0,1,5,9,13,17,21,25,27,29,30};
double a[31]={0,8,-2,0,-2,8,-2,0,-2,8,0,0,-2,8,-2,0,-2,8,-2,0,-2,8,0,0,-2,8,-2,8,-2,8},

b[N+1]={0,1.052076,1.572131,1.171253,1.572131,2.223330,1.572131,1.171253,1.572131,1.052076};

Gauss_seidel(a,b,M,N);

}
Gauss_seidel(double a[30],double b[N+1],int M[N+1],int n)
{

int i,j,k, I,Ni,mi;
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double err,factor,aij;

double x[N+1],nx[N+1];

for(i=1;i<=N;i++) x[i]=0;
for(k=1;k<=MAXREPT;k++)

for(i=1;i<=N;i++)
{

factor=0;

for(j=1;j<=i-1;j++)
{
Ni=M[j+1]-M[j];
if(i>j+Ni-1) continue;//F-$RJC &
else mi=M[j]+i-j; //IS-IRTE
aij=a[mi];
factor=factor+aij*nx[j];
}
Ni=M[i+1]-M[i];/AHE 4 5
for(j=i;j<=i+Ni-1;j++)
{
if(j>i+Ni-1) continue;//FRITGE
else mi=M[i]+j-i; /FRITTE
aij=a[mil;
factor=factor+aij*x[j];
}
H=M[i];
nx[i]=x[i]+(b[i]-factor)/a[ll];
}
err=0;
for(j=1;j<=n;j++)
if(err<fabs(nx[j]-x[j])) err=Ffabs(nx[j]-x[j1); /iRZ
for(j=1;j<=n;j++)
x[1=nx[l;
if(err<epsilon)
{
printf("EARIRECN :Y%d\n™ k);
printf("" IR 7 TR IR \n"); /1% H
for(i=1;i<=n;i++) printf(*’x%d=%f\n",i,x[i]);
return O;

}

printf(" £t %d YIEA,&H G R BRI \n", MAXREPT); /it

return 1;
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}

HAT R R B RS NN Gauss-seidel EAREE:

#include<math.h>

#include<stdio.h>

#define MAXREPT 100 /B AR K S

#defineN 9

#define epsilon 0.0000001

Gauss_seidel(double a[23],double b[10],int ia[11],int ja[23],int n);

void main()

{int  ia[N+2]={0,1,4,7,9,12,15,17,19,21,22},

ja[22]={0,1,2,4,2,3,5,3,6,4,5,7,5,6,8,6,9,7,8,8,9,9};

double a[22]={0,8,-2,-2,8,-2,-2,8,-2,8,-2,-2,8,-2,-2,8,-2,8,-2,8,-2,8},

b[N+1]={0,1.052076,1.572131,1.171253,1.572131,2.223330,1.572131,1.171253,1.572131,1.052076};

Gauss_seidel(a,b,ia,ja,N);

}
Gauss_seidel(double a[23],double b[N+1],int ia[N+2],int ja[23],int n)
{
inti,j,k k1,mi,ll,Fi,Li,D;
double err,factor,aij;
double X[N+1],nx[N+1];
for(i=1;i<=N;i++) x[i]=0;
for(k=1;k<MAXREPT;k++)
{
for(i=1;i<=N;i++)
{
factor=0;
for(j=1;j<=i-1;j++)
{
for(k1=ia[j];k1<ia[j+1];k1++) //FHRTE
if(i==ja[k1]) {mi=k1; break;}//5-& %]
if(kl==ia[j+1]) continue;//&F$ 2
aij=a[mi];
factor=factor+aij*nx[j];
}
Fi=ja[ia[i]];
Li=ja[ia[i+1]-1];
D=Li-Fi+1;
for(j=i;j<=i+D-1;j++)
{
for(kl=ia[i];k1<ia[i+1];k1++)//F-RITE
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if(j==ja[k1]) {mi=k1; break;}//5-$R 3
if(kl==ia[i+1]) continue;//Zk F-3RZ
aij=a[mi];
factor=factor+aij*x[j];

}
H=ia[i];
nx[i]=x[i]+(b[i]-factor)/a[ll];
}
err=0;
for(j=1;j<=n;j++)
if(err<fabs(nx[j]-x[j])) err=fabs(nx[j]-x[j]1); /iR Z
for(j=1;j<=n;j++)
x[1=nx[l;
if(err<epsilon)
{
printf(" &KX EN:%d\n" K);
printf("" 5 AR ISR \n"); /15
for(i=1;i<=n;i++) printf(*'x%d=%f\n"",i,x[i]);
return 0;
}
}
printf("£id %d YA’ 4R EARM \n", MAXREPT); /74t
return 1;

}
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