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IM{1}=[1,2,6,7], IM{5}=]L1,2,6,7,8,12,13];

EM{1} = la,,,ap,,a,,a;], EM{7} = [a71’a72’a76’a77’a78’a7,12’a7,13] .
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@ {—Au(x, V=fxy) (xye Q
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4) A7 % ) R L AL FLG M SCE (Fdealf)s
5) ARV RC AR M ST (Solvef): M A ST (1) — 2 AR 717 B8 A7 1532
IEASRAF T Fe s
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Function[ EM,IM F)= Stiffmatf (ED, NB, DNX, DNY, WG, fxy, dn)
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SHCNFERE A B S A 450 EM IM RN 5 xo. B 2SRV VR R MOSk S
function x = Solvef (EMM, IMM, xy,, FF)
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Table 1 The Comparison of Several Algorithms
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K=100 5.9M 88.4144s 192.2077s 280.6221s

. K=40 86.1KB 4.9714s 0.80461s 5.77601s
fhik2 K=100  645.2KB 4755.5608s 65.4650s 4821.0258s
. K=40  119.1KB 7.4220s 4.0112s 11.4332s
FHk3 K=100 783.6KB 129.7702s 113.5361s 243.3063s
. K=40 67.6KB 9.9667s 12.2326s 22.1993s
fhiz K=100  580.2KB 110.9929s 87.1978s 198.1907s
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New Storage Format and FEM Linear Algebraic Equations

LI Hong, HE Wenming
(School of Mathematics and Information Science, Wenzhou University, Wenzhou, China 325035)

Abstract: According to the finite element stiffness matrix large, sparse, symmetry, positive, and belt-shaped
features, this article gives an improved compact storage format and solving method. Besides, the related
procedures are given.

Key words: Finite element method (FEM); Stiffness matrix; Compact storage; Algebraic equations

PSR L 3 IR BRR S
1 07045 TN 20 25 o D) 5 I AR A i [ 58 P S A
Function [EM, IM , F) = Stiffmatf ( ED, NB, DNX , DNY ,WG, fxy, dn)
EM = cell(node,l);IM = cell(node,1);
for jO=1:danyuan
fori=1:dn
ip = ED{ jO}(i);
ND = JPN{ip}; %-it545 5 ip (504
F(ED{j0}(i)) = F(ED{jO}(i)) +2%S * fxy *WG (i) * NB(i);
for j=1:dn
Po-~3-4% jp 1L 45 R ND A7 &
Jp = ED{jO}(j); jpO = PFind(jp,ND); IM{ip}(jp0) = jp;
EM {ip}(jp0) = EM{ip}(jp0) +2+S % (WG(i) * (DNX (i)  DNX (j)+ DNY (i) * DNY (j)));
end

end
end
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Function [EMM , IMM |= Adealf (EI, IM , EM)
EMM = cell(length(EI),1); IMM = cell(length(EI),1);
for i=1:length(EI)
ip = EI(i);mn = length(IM {i}); kp =0
for j=1:mn
jp0=IM{ip}(j);
Jo-~3-K jp, 15 HB & FAA v ()47
NP = PPFind( jp0, EI);
%o~ jp, (EEA T E R NP, FFidskAEF o4
if (NP ~=0)
kp =kp +1,
EMM {i}(kp) = EM{ip}(j); IMM {i}(kp) = NP;
end

end

end

3 i [r) LY A AL B ST A
Function FF = Fdealf (EI, EO,JPN,IM , EM)
FF = zeros(1,length(El));
for i=1:length(EI)
suml =0; ip = EI(Q);
mn = length(JPN (ip)); %-vt 5 ip 174758
for j=1:mn
jp0=IM{ip}(j);
Po-3-4K jp, (LT A P IAL &
if (NP ~=0)
U0(jp0) =UO0xy(PX (jp0), PY(jp0));
suml = suml+ EM {ip}(j)*UO0( jp0);
end
FF(i)= F(EI(®i))- suml,
end

end

4 SRRV BT 2 MR BT R ST Axdot 5 Solvef
Function b= Axdot(EM , IM , x0)
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m = size(IM ,1); %-25 K50 475

for i=1:m

b(i)=0;
n=length(IM{i}); %-&5 K20 (R BEAT 17 T
for j=1:n

b(i) =b(i)+ EM {i}(j)*x0(IM{i}(j)); %-Htth IM {i} iz
end

end

Function x = Solvef (EMM , IMM , x0, FF')
b0 = Axdot(EMM , IMM , x0);
rl=b-b0; pl=rl,
r11= Axdot(EMM ,IMM ,rl);,
d =dot(rl,rl)/ dot(rl,r11); %-Hit Matlab 1) & 4¢ si #1 e 4L dot
x=x0+d * pl;
pll= Acdot(EMM ,IMM , pl);
r2=rl-d=*pll,;
f =dot(r2,r2)/dot(rl, rl);
p2=r2+fx*pl;
n=1; temp =norm(r2);
while temp >=0.000000001 & n < size(EMM ,1)
xX0=x; pl=p2; rl=r2;
pll= Axdot(EMM ,IMM , pl);
d =dot(rl,rl)/dot(pl, p11);
x=x0+d=*pl; r2=rl-d=*pl];
f =dot(r2,r2)/dot(rl,rl); p2=r2+ f=*pl;
n=n+1; temp =norm(r2);
end
p22 = Axdot(EMM ,IMM , p2);
d =dot(r2,r2)/dot(p2, p22);,
x=x+d*p2;

(GikE: £—3%)
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