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Abstract

This paper presents a method to solve numerical integration on spatial triangle by combing volume
coordinates and numerical integration. This method is easy and efficient and can be programed.
Finally, this paper gives the MATLAB program for any function to solve the numerical integration.
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1. 5|

T A WR TE A 77 15 0 SR TR e P B SN, AT 08 22 SR DU s (AR AN DY T A R T 2
ST b A [ AT B 4 AN TTBESR I, B e T SR ST A I, TR A8 T AR DU T AR A — AT
(XA — A2 =) TR . B b, JRATR S — A BT AR 2 A R[]

J'J'S f(x,y,z)dS :HD f(%y,2(%y))|1+22 + 2} dxdy (1)
BT B, B2, DEAERSAHRIRAN BRA—, GRS 0RE— WA, LK
W REA T RE L T 2, SRR AR DORBUHER R, B ERMAE AR A HER Y. BE, 5
FIBUERSY, K Oxy “Fiii b =M BRI S A 2 0 = M ERRL SB A SRR 2R 5 1
#,
AR 7, ARAF IR T R = A, A A AT S B B Hh % B 7 (3 1) SR AT 2 —
ANREEAT A =M LR

2. RRFFENBE
2.1. ZEEERABIRESHRLER

RATEE A2 = T ABC =N ATE 7 M EL A ALBR R F IR A% Y0 2)» B(X0 Y212,) s
C(% Y5 2,) » T BIHEGRIALER, A1 551 AAE AABC FRFE T IIEGH DIA K D(X,, yerz,) » ST

N FALEAR[2] 2
'x 'y z 1] x Yy, 7 1
X, Y, Z, 1 X y z 1
p, (X Yy,2)= . P, (%Y 2)=
at ) X, Y, Z, 1 2 ) X, Y, Z3 1
1 Xe Yy 24 1_ X, Yy L4 1
(% v oz 1] X Y oz 1
X, Y, Z, 1 X, ¥, Z, 1
Xl 1Z = 1 Xl 1Z =
ps(y) X y z 1 p4(y) X, YV, z, 1
[ Xs Ya 7, 1] x y z 1
Xl yl Zl 1
1
sopv =2 Y2 2 gk ABCD AR,
X, Y3 Zp 1
X, Yy 27, 1

PR, T () B AR AR AR R AR — i p HIARHR (X, y,2), AT EAFAR R AR ROR 0 -

X=X P+ X0, + X3 P53 + X, Py
Y =YiPy+ Yo P, + Vs Py + Vo Pas )
Z=lel+zzp2+z3p3+24p4.
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P 1 [2]: pi(xj,yj,zj)z{f' :jjj (i,i=1234).

BERT 2[2]: p+p,+ Pyt P =1o
2.2. FHeRHKIA

B u=u(xy,z) £ =MAE ABC A& L. HER 1 %1, p, fEAABC Fi{E-FE{EN%E, Pl
P+ P+ Py =1. FTEL Oxy Vi EE AU 1 WA E /A = MAE LR 8 (p, p,) B2 HA LR
AR5 55 (P Pyl = Py — Py ) > BETTE I 2 302) Wit i — i B o8 B IR 4 R

B (D P B )2 =121 RSBV 5, HIBTBUS 10 ARG o w TRt A S @ RATAT LR
AR AT ERTBUR A (s Yo 20 )i =L 2o o T

HAABCU(X’ y.z)= SAABCZin F (X Yain Z1) (3)

Hr1'S, 5 7ZAABC HTHIFA

3. B

Step 1: PAcHEHE Oxy P b Rr= AT 110 —HLBN 5  (py., Py )i =1 2000 ATHIBIEO R W, i
SEAR AR ABAR AR 23 1 ( Py, Poi 1= Py — P ) i =1,2,+-,1 %

Step2: H1IAR()HE A = AT MBI () Vo 2 )i =1 2001 <

Step 3: HAXE@) I H .
N

Bl1: ([ xyzds . S AT x+y+2 =1 TEH—HIRAGH

fBiE—: AARQ)RE

7=1-x-Y,7,=-1,2, =—1,ds =+/3dxdy
BT LA

J'J's xyzds = ”D Xy (1—x—y)~/3dxdy = .f:dx'[:#«@xy (1-x-y)dy= 3

120
fif = AR S (3], e A = AREORS FE IR SR AR A, 985 MATLAB 2 2 (0 B 3% SR A i F -
FEFHN: node=[1,0,0;0,1,0;0,0,1];
elem=[1,2,3];
u="x*y*z",
FEF A : s=example(node,elem,u)
FEIFHH : s =0.014433756729741

EL£mAB
FUNERPFEARTESIE (RIRS A IR A Rt B IENEE) (WHEGRRS: BRE LH 7
[2014]7061 ).
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function s=example(node,elem,u)
%% matlab >R B 7F 8] = ARHTHERSHERF
Yoelem =HTT M4 T node 1L ALFR; u WAREREL
s=0;
f=inline(u);% # A%
% FTREALIFRT EALAN WEEEA=AEHR TSR, BA=1IRERE.
A=T1/3,1/3;0.6,0.2:0.2,0.6: 0.2, 0.2];
weight=[-27/48,25/48,25/48,25/48];
% FEACRAETRARHT SRR R
lambda=[A(:,[1,2]), 1 - sum(A(:.[1.2]).2)];
% HERM
forp=1:length(weight)

pxy = lambda(p,1)*node(elem(:,1),:) ...

+ lambda(p,2)*node(elem(:,2),:) ...
+ lambda(p,3)*node(elem(:,3),:);
. s=sH{pxy(:.1),pxy(:,2),pxy(:.3)). *weight(p);

en
% AR =4ilkK
a=sqrt(sum((node(elem(:,3),:)-node(elem(:,2),:))."2,2));
b=sqrt(sum((node(elem(:,1),:)-node(elem(:,3),:))."2,2));
c=sqrt(sum((node(elem(:,2),:)-node(elem(:,1),:))."2,2));
% AT KREHA
p=(atb+c)./2;
area=sqrt(p*(p-a)*(p-b)*(p-c)):
s=s*area;
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