HIRADER A

Gaussian quadrature
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Gaussian quadrature
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1 i=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 (up)*W (Jp)*FC
enddo
enddo
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0.57735 02692 1.00000 00000
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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)

IC s 5

1IC-— POINT data B EI R D REE
X(1)= 1.0
Y(l): 1.0 yn
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

I1C-- Quadrature points & weighting coef.

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

POS(1)= -0.5773502692d+00
POS(2)= +0.5773502692d+00
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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(D= 1.
Y(1)= g

(=1 1) (1, 1)

X(2)=
Y(2)=

X(3)=
Y(3)=

POS: F&% S 0 X
W: EL 8% . .
1C

IC-- Quadrature points & weighting coef. (=1 al A
W(1)= +1.0000000000d+00 ‘
W(2)= +1.0000000000d+00 Wosta  BHEHW

0.57735 02692 1.00000 00000

X(4)=
Y(4)=

AN OOW DN P
oo OO0 OO0 OO
L ]

L]

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



RO RICE T HRREE,
TDWMT (2/4)

1C
I1C-- SHAPE functions
04th= 0.25d0

= o B QPY(i)=(1+£) QM1(i)=(1-£)
gui- 1'%+ FROR EPL(j)= (L) EMA()=(1-7,)
EM1= 1.d0 - POS(jp)

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

PNQ(jp,1)= - 04th * EM1
PNQ(Jp,2)= + 04th * EM1
PNQ(Jp,3)= + 04th * EP1
PNQ(Jp,4)= - 04th * EP1
PNE(Cip,1)= - 04th * QM1
PNECip,2)= - 04th * QP1
PNECip,3)= + 04th * QP1
PNE(Cip,4)= + 04th * QM1
enddo



RO RICE T HRREE,
TDWMT (2/4)

1IC _
7 %ath= 0500 SHAPE: (&.77,) 1281 3R EIH O B
B 11
o ip= 1, _
GPl= 140 + posci) N, (&.77;) =—(1—§i -7,
EP1= 1.d0 + POSCip)
EM1= 1.d0 - POS(ip)

*x *
SHAPECip.Jp.2)= 04th * QP1 * EM1
i * OP1 * EP1
*x *

QM1 * EP1

)
Q1 * EW N(f.,n)— 1+&)1-n;)
)
)

PNQ(jp,1)= - O4th * EM1 N (5.’77 )_ 1+§ (1+77,
PNO(p.2)= + O4th * EM1

PNO(jp.3)= + O4th * EP1

PNOCJp.4)= - O4th * EP1 1

PNE(ip,1)= - 04th * QM1 N4(§i’77j)_ 1 5. (1"'77,
PNECip.2)= 4

P, -
PNE(Cip,3)= + 0O4th QP1
PNE(ip,4)= + 0O4th QM1
enddo ° °
enddo
o o
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RO RICE T HRREE,
TDWD (2/4)

1C
o gy
th= N, B
0.2 PNQ(jK) = Tk (£ = £, =)
do 1p= 1: 2 5
QMI= 1700 — POSCIRS N,
= 1. - i -
2P1= 100 + POSCipS PNE(],k) = (& =S&.n=n;)
EM1= 1.d0 - POSCip) (377
SHAPE(ip,jp,1)= O4th * QM1 * EM1
SHAPECip.Jp.2)= 04th * QP1 * EM1
SHAPECip.Jp.3)= 04th * QP1 * EP1
SHAPE(ip,jp,4)= 04th * QM1 * EP1 aN1 (&7, = 1(1_77_) oN, & n-)z—l(l—é-)
PNQ(jp.1)= - 04th * EM1 35 4 "7 op Y4
iR daen - el PRI TANS. A PO
PNE(ip,1)= - 04th * QM1 1 oN 1
PNE%EB 2%: _ O4th * 8P1 3(5 )=+4(1+77,-) : 3(§i,77,-)=+z(1+§a)
e e "
PNE(1p,4)= + * 1 ON 1
enddo aé S @) =5 ) oy Em)=+70-5)

(& m;) 1281+ B R RBIF D — B S
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+&5 (3/4)
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MIEFEDER (4/4)

1C
I[GREE— +
1IC | AREA |
IC +——————
1C===
AREA= 0.dO
do jp= 1, 2
do 1p=1, 2
AREA= AREA + dabs(DETJ(ip,jp)) * W(ip) * W{p)
enddo
enddo
1C +1 +1
1C-- ANALYTICAL SOLUTION
XA2= X(2) - X(1) | —j jf(f n7) d&dn = Z ZM W, - 1(&,7, )]
YA2= Y(2) - Y(2) 1 i-1  j=1
XA3= X(3) - X(1) T
YA3= Y(3) - Y(1)
XAd= X(4) - X(1)
YAd= Y(4) - Y(D)
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
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