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Gaussian quadrature
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HIADER A

Gaussian quadrature
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implicit REAL*8 (A-H,0-2)
real*8 W(2)
real*8 POI (2)

(=1.1) (1, 1)

W(l)= 1.0d0
W(2)= 1.0d0 £
POI(1l)= -0.5773502692d0 O

POI (2)= +0.5773502692d0

SUM= 0.dO

do jp= 1, 2 (=1, =D T, —1)
do ip= 1, 2 |
FC = F(POI(ip),POI(jp)) WAmta  EHEEW
SUM= SUM + W (ip)*W (Jjp)*FC 0.57735 02692 1.00000 00000
enddo
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FEAERE (1/4)

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

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 b 5

1C-- POINT data L E R DEFE
X(1)=1.0
Y(1)= 1.0 y1
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

!C—— Quadrature points & weighting coef.

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

-0.5773502692d+00
+0.5773502692d+00

POS (1)
POS (2)



implicit REAL*8

real*8 X (4),
real*8 wW(2),
real*8 SHAPE (2,2,4)
real*8 PNQ(2,4),

0
0

IC

!C—— POINT data
X(1l)= 1.
Y(1)= 1.
X(2)= 4
Y(2)= 2.
X(3)= 3.
Y (3)= 5.
X((4)= 2.
Y(4)= 4

&

Ll

(A-H,0-2)

PNE (2, 4),

e

axX ;b

DETJ (2, 2)

(1/4)

POS: &En mEE

W:

!C—- Quadrature points & weighting coef.

W(l)= +1.0000000000d+00
wW(2)= +1.0000000000d+00

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

BEHRE

=

feat 1) (1, 1)

kal ¢ Al

BHs+a EAHEHW
0.57735 02692 1.00000 00000



RO RIZEITHIIKE,
T DM (2/4)
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!C—— SHAPE functions
O4th= 0.25d0

o g QP1i)=(1+¢&), QMi)=(1-¢)

QP1l= 1.d0 + POS (ip) ) )
OM1= 1.d0 - POS (ip) EP]_(J): ]_+/7 , EM]_(J):(]_—/?)
EP1= 1.d0 + POS (jp) J '
EMl= 1.d0 - POS (jp)
SHAPE (ip, jp,1)= 04th * QM1 * EM1
SHAPE (ip, jp,2)= 04th * QP1 * EMI1
SHAPE (ip, jp, 3)= 04th * QP1 * EP1
SHAPE (ip, jp, 4)= 04th * QM1 * EP1
PNQ (jp,1l)= - 04th * EMI1
PNQ (jp,2)= + O4th * EMI1
PNQ (jp,3)= + 0O4th * EP1
PNQ (jp, 4)= - 04th * EP1
PNE (ip,1)= - 0O4th * QM1
PNE (ip,2)= - 0O4th * QP1
PNE (ip, 3)= + 0O4th * QP1
PNE (ip, 4)= + 0O4th * QM1
enddo

enddo



A RIZE T B IRE,
ZOWS (2/4)

04th= 0.25d0 SHAPE: (f,,l] ) IZBITBKEEDE

do jp=1, 2

do ip=1, 2
QP1= 1.d0 + POS (ip) N.(& N. :—(]_— .)(]_— )
OM1= 1.d0 - POS (ip) 1(5"01) gl ,71
EP1= 1.d0 + POS (jp)
EMl= 1.d0 - POS (jp)
SHAPE (ip, jp,1)= O4th * QM1 * EM1 N (gﬁ,l] )_ 1+§t (1 171)
SHAPE (ip, jp,2)= O4th * QP1 * EM1
SHAPE (ip, jp, 3)= O4th * QP1 * EP1
SHAPE (ip, jp,4)= O4th * QM1 * EP1
PNQ (jp,1)= - 04th * EMI1 N (fu,? )__ 1_|_<t (1+/7])
PNQ (Jjp, 2)= + O4th * EMI1
PNQ (Jjp, 3)= + O4th * EP1
PNQ (jp, 4)= - O4th * EP1 1
PNE (ip,1)= - 0O4th * QM1 N4(£i’/7j) _Z (1+,71)
PNE (ip,2)= - 0O4th * QP1
PNE (ip, 3)= + O4th *
PNE (ip, 4)= + O4th *

QP1

oM1
enddo ° °
enddo
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!C—— SHAPE functions

O4th= 0.25d0

do Jp- 1, 2

do ip=1, 2
QP1= 1.d0 + POS(ip)
QM1l= 1.d0 - POS(ip)
EP1= 1.d0 + POS (jp)
EM1= 1.d0 - POS (jp)
SHAPE (ip, jp,1)= 04th
SHAPE (ip, jp,2)= 04th
SHAPE (ip, jp, 3)= 04th
SHAPE (ip, jp,4)= 04th
PNQ(jp,1)= — O4th *
PNQ(jp,2)= + O4th *
PNQ(jp,3)= + O4th *
PNQ(jp,4)= — O4th *
PNE (ip,1l)= — O4th *
PNE (ip, 2)= — 0O4th *
PNE (ip, 3)= + O4th *
PNE (ip,4)= + O4th *

enddo

enddo
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BEORICBITAVYOET Y
ETHE (3/4)

!C

1C +- - +
1Cc | JACOBIAN matrix | 5 5
1C +- - + X
1C=== do ip= 1, 2 dXdQ = —— deQ :_y
do :?.p= 1: 2 af af
B 1 e e bt ox dy
dydo = PNQ(gg:l)*Y(l) + pNngﬁz)*uz) + dXdE =— dYdE=—2-
& PNQ (jp, 3) *Y(3) + PNQ(jp,4) *Y (4) 0 0
dXdE = PNE (ip,1)*X(1) + PNE (ip,2)*X(2) +
& PNE (ip, 3) *X(3) + PNE (ip, 4) *X (4) =\
dYdE = PNE(;llz,l)*Y(l) + PNE(;g,z)*Y(Z) + DETJ (|’ J) —det[‘] (‘fi’”j)]
& PNE (ip, 3) *Y (3) + PNE (ip, 4) *Y (4)
DETJ (ip, jp) = dXdQ*dYdE - dXdE*dYdQ
enddo
enddo
1C===
_oX 0 (< _~ 0N oy 0 (< _~ 0N
‘311_6 _(3 ZNiXi - (3— , 12_6 _6 ZNiyi _ZG—YU
X 0 (v _~ 0N oy 0 (< _~ 0N
‘321_6 _a ZNiXi - 0 1 22_a _a ZNiyi _za Yi
,7 ,7 i=1 i=1 ,7 I7 I7 i=1 i=1
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HIERDENE (4/4)

'C
IC +—————- +
'C | AREA |
IC +—————— +
!C===
AREA= 0.dO
do jp= 1, 2
do ip= 1, 2
AREA= AREA + dabs (DETJ (ip, jp)) * W(ip) * W(jp)
enddo
enddo
Ic +1 +1
!C—— ANALYTICAL SOLUTION
oo s = [ [1(En)ddan=) Y W &0,
YA2= Y (2) - Y (1) ] izl =1
XA3= X (3) - X (1)
YA3= Y (3) - Y (1)
XAd4= X (4) - X (1)
YA4= Y (4) - Y (1)
AREAa= 0.50d0 * (dabs (XA2*YA3-YA2*XA3) +dabs (XA3*YA4-YA3*XA4))
!C===

write (*,'(a,lpel6.6)') 'Gaussian quadrature', AREA
write (*,'(a,lpel6.6)') 'analytical sol. ', AREAa

stop
end



