RPN OF s /N

Gaussian quadrature

COEAEDLENLERASN
%o ARITHITHIDEZEAL
THREICEITHIRST DIEZIA
(SRR

=2

n
Pl 1) (1. 1)
0 ¢
(-1, —1) @, =1
BWrs+ta EAHEEW

0.57735 02692 1.00000 00000

=g w
0.86113 63116  0.34785 48451
0.33998 10436  0.65214 51549

+ a w
0.77459 66692 (155555 * 55585
0.00000 00000 0.88888 88889

n=>5

- - - L] -

- - - -

=a w
0.90617 98459  0.23692 68851
0.53846 93101 0.47862 86705
0.00000 00000 0.56888 88889



RPN OF s /N

Gaussian quadrature
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1 =1 j=1
implicit REAL*8 (A-H,0-2)

real*8 W(2)
real*8 POI(2)

W(1l)= 1.0dO

w(2)= 1.0dO

PO1(1)= -0.5773502692d0
PO1(2)= +0.5773502692d0
SUM= 0.dO

do jp=1, 2

do 1p=1, 2

FC = F(POI(lp) POI(p))
SUM= SUM + W (|p)*W gp)*FC
enddo
enddo
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FEAER E (1/4)

implicit REAL*8 (A-H,0-2)

real*8 X(4), Y(4)

real*8 W(2), POS(2)

real*8 SHAPE(2,2,4)

real*8 PNQ(2,4), PNE(2,4), DETJ(2,2)

1C

1C-— POINT data L H1 = D FEAZ
X(1)= 1.0
Y(1)= 1.0 y}
X(2)= 4.0
Y(2)= 2.0 1: (1.0, 1.0)

2:(4.0, 2.0)

X(3)= 3.0 3:(3.0, 5.0
Y(3)= 5.0 4:(2.0, 4.0)
X(4)= 2.0
Y(4)= 4.0

1C

IC-- Quadrature points & weighting coef.

W(1)= +1.0000000000d+00
W(2)= +1.0000000000d+00

POS(1)= -0.5773502692d+00
POS(2)= +0.5773502692d+00



*)J 4qu EXII-E (1/4)

implicit REAL*8 (A-H,0-2)

real*8 X(4), Y(4)

real*8 W(2), POS(2)

real*8 SHAPE(2,2,4)

real*8 PNQ(2,4), PNE(2,4), DETJ(2,2)

1C
IC-- POINT data
X(1)=
Y(1)=

X(2)=
Y(2)=
X(3)=
Y(3)=

X(4)=
Y(4)=

(1.1 (1, 1)

POS: F&4 SEEAE 0 ¥
W: BA R . :
1C

1C-- Quadrature points & weighting coef. (= =1 i 1)
w(1)= +1.0000000000d+00 :
w(2)= +1.0000000000d+00 Ehsata BAFRHBW

0.57735 02692 1.00000 00000

AN OW NA R
OO OO0 OO0 Oo0O0o

POS(1)= -0.5773502692d+00
POS(2)= +0.5773502692d+00



RO RICE T HRREE,
TDWMa (2/4)

1C
1C-- SHAPE functions
04th= 0.25d0

T S QPLi)=(1+&)  QM1(i)=(1-&)

= ql + ip . .

Q1= 1d0 - POSCipg EPI(j)=(1+7,) EM(j)=(-7)
EM1= 1.d0 - POS(jp)

SHAPE(ip,jp,1)= 04th * QM1 * EM1
SHAPECip.Jp,2)= 04th * QP1 * EM1
SHAPE(ip.Jp.3)= 04th * QP1 * EP1
SHAPE(ip, Jp.4)= 04th * QM1 * EP1

PNQ(jp,1)= - O4th * EM1
PNO(Jp.2)= + O4th * EM1
PNQ(jp.3)= + 04th * EP1

04th EP1

o
=
a
©
N
o/
1
|

PNE(ip,1)= - O4th * QM1

i 04th * QP1
04th * QP1
04th * QM1

Y,

=

m
N\

-
joNe]
w
o/

1
+ 4+ 1 1
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RO RICE T HRREE,
TDWMa (2/4)

1 _
7 Olth="0.55d0 SHAPE : (£.77,) 25132 KEER D f
g 2
o ip= 1,
Gii 198+ postiny N, () = 5 -8 ),
EP1= 1.d0 + POSCjp)
EM1= 1.d0 - POSCip)

. *x*
SHAPE(ip.jJp.2)= 04th * QP1 * EM1
i * QP1 * EP1
* QM1 * EP1

)
QU1 * EM1 N(f;‘.,n)— 1+& a-n;)
piocip.- - oien + No(&m) =5 (0 )+,

(1- )

oML N4(§i’77j):i QZ. (1"'77,

P, - *
PNE(Cip,3)= + 04th * QP1
PNE(ip,4)= + 04th * QM1
enddo ° °
enddo




RO RICE T HRREE,
a2k %) (2/4)

- e st
- PN K) = N, =0
b jom 1. 2 Q1K) = 5 (&=&.m=n;)
do 1p=1, 2
P11 o |
EP1= 1.d0 + POS(iP) PNE(],k) = N &=¢&.n=n,)
EM1= 1.d0 - POS(Ip) 577

SHAPE(ip,jp,1)= 04th * QM1 * EM1
SHAPE(ip, Jp.2)= 04th * QP1 * EM1
SHAPE(ip,jp.3)= 04th * QP1 * EP1

SHAPE 4)= 04th * QM1 * EP1 oN 1
_(lp .1p.4) Q 1(95' (1 ,7]) a_l(gi,nj):_z(l_;)
PNQ(jp,1)= - 04th * EM1 55 n
PNGCID.33= + Oath * EPL N, oN, !
PNOCIP.49= - O4th * EP1 5 (o) =+, (1 ) on (5“’71‘)2‘2(“5)
PNE(ip,1)= - 04th * QM1 oN 1
PNEE=B 23: - 04th * 8P1 3(5 = +— (1+77]) 3(§i’nj):+_(1+é:i)
PNE(ip,3)= + 04th * QP1 5
SQE(ip 4y= + 04th * QM1 4 4
(0]
enddo §@ @m)an@,) +30-4)

(&) 1281+ 2R KBS D —BE# S
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t&5 (3/4)

I
N

A

B\ R

1C

DETJ (i, j) =det[3 (&7, )

+ + + o+
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LU
=
(a

Q
Q
Q
Q
E
ip)

LL
=
o

2
2
PN
PN
PN
PN

Ip
dXdQ
dYdQ
dXdE = PN

1
1,

do jp=
dYdE = PNE
DETJ(ip
enddo
enddo

do

o o o I
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IC
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MERDENE (4/4)

1C
TG —— +
1IC | AREA |
IC +—————- +
1C===
AREA= 0.dO
do jp=1, 2
do 1p=1, 2
AREA= AREA + dabs(DETJ(ip,jp)) * W(ip) * Wdp)
enddo
enddo
!C +1 +1
1C-- ANALYTICAL SOLUTION
STy SR 1= [ [ f(&m) dédn = SN W W, £ )
YA2= Y(2) - Y(1) i—1  j-1
XA3= X(3) - X(1 -1 -1
YA3= Y(3) - Y(1)
XAd= X(4) - X(1)
YAd= Y(4) - Y(1)
AREAa= 0.50d0 * (dabs(XA2*YA3-YA2*XA3) +dabs(XA3*YA4-YA3*XA4))
1C===
write (*,"(a,1lpel6.6)") "Gaussian quadrature®, AREA
write (*,"(a,1lpel6.6)") "analytical sol. ", AREAa
stop

end



