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Jn e, xuLx2. (1) uw €HYI)
a(u,v)= (f,v), Vo €EH(I), (2)
al(u,v) = J:)(pu/v/+ quv) dx .

(1) : o oup €8y
a(u— uh,vn) = 0, Yon € Si,

Si CH Jn  k  Lagrange [4]

u (xl)— uh(xz)+ (- p(x).r(f Luh)Nidx i= 1,2 (3)

Ni(x) ,

Ni(xj) = &, i,j= 1,2.
1 €W ), p=1 (1 (3), k<4 o(h™)
k25 O(h’“)
| W (wi) = u " (x)| < Chm"<2‘k+‘> W 1 g 1, oo E21,i= 1,2 (4)
e= (x1,x2), xe= (x1+ x2)/2, he = (x2— x1), he = he/2.
e = (Xe— he, Xe + he)-
( [5]) e
L¥(e)
1,-
Lo(x) = J;he”,
Li(x) = oi[i] AL > (5)
0; = ,21»;' 1 lh—L—l/Z_ O(h—L—I/Z)
A(x) = [(x~ xe)z_ e]/Z, Lobatto
wo= 1,
-1 X
1 = h;]/zjllei(x)dx - h;”q-[i] [A(x)]', i 21, (6)
Li= (xe= he, x).
v €EH'(e), v €L (e), Fourier (51
Vo= o+ iLi(x)+ Galof(x) + -t OLi(x) + ooy (7)

W= (v, Lk)e-

vw)= 2fa(x), Vo €H'(e), (8)
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Bo= v(xe— he),
(( (%e+ he) = v(%e— he)), (9)
@— he @ 1, ]
k
,
i HY(I) ~ Pie), iw(x) = DB a(x), Vi € e. (10)
j=0
i 51,
o= iw g e SCR*' T 01 1, oo, Vo € W (e); (11)
o - iw llo 1. < e v, Vo € Wk+l’l(e); (12)
(v—- iw,p)e= 0, Vp € Piafe),v €EH'(e). (13)
uh () & , p=1 :
Nun— iullg oo SCH* 2 1wl 1w, k23 (14)
1
L
N = un oowe SCH* w1y, o, k21, (15)
B €hp = U— Uh [ﬂi
max | en( ;) ~ en(x-1) | < S ' Ny Myt w, k21 (16)
]
1= 1 ,1= 2
x €e
f= Lu, = Ley. (17)
A p(xl).r(f Lun) N idx =
wn(x1) + (x ) e N
p(x)=1
W (x1) = wn(x)+ [(ING en)e— eVil2+ eVt |2 =
wn(x1) + (QV1, eh) e+ éh(x V- ol en(x2) = en(x1)] =
W (x1)+ (en qN1)e— o ailen(x2) = en(x1)] - (18)
(16)

—[en(xz)— en(x1)] Sho G ' M o SCRH w1 0. (19)

(61“()1/\71) (15)
| (en, Ni)o | < e o oo e N1 llar e SCRH w14y 1 o Ch <
h‘“llu i1, oo, k21 (20)
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k23,
| (ens gN1)e | S (= dgu, gN1)e 141 (i — wn gN1)o | S
I (u— e, qNi— t2(gN1)) e I+ | (Thu— wn, gV1)e |
Holder . (1) (12
| (uw— i, gN1— ira(gN1)). | <
W= i 1l oo e. ||qN1— i-2(gV1) lla1e <
CR™ M w et oo B IV e e S
Ch? 1wl jy 1, oo
. (14)
| (i = wh gN1) o | S igw = un oo er gy o1 <
CR™ P u et oo b SCR™ 1w 11, oo,
k23
| (e, N1)e | SCR" lu vt ot CR™ 1w 100 =
Ch™ ™\ 5 4 |l s 1 oo (21)
(20) (21)
| (en, N1). < oK 1y, e 1, o0r E 21 (2)
, (18) (19) (22)
| W (x1)- u (x1) | S<CR™ a2 ||, e 1. oo, E 21
4
, [ 4] EEP
O(hmin<2k, k+zb)’ [4]
- ( )
5
{— d+u=1 x€I=(01), )
w(0) = u (1) = 0.
w= (1+ ) (e+ %)+ 1. k=45 h=1/N,N= 2,
4 ., 3 (23), L k=5 ¢ (0)= u(0)- u"(0)
O(th)
1 (k=45 )
N ¢ (0)(k=4) ¢ (0)(k=5)
2 - 2412 8E-11 7. 60 - 5.6194E- 14 9.9
4 - L0 8 E- 13 7.91 - 5.57121E- 17 9.8
8 - 3987 2E-16 7.98 - 5.4627 E- 20 9.9
16 - 1.563 6 E- 18 7.99 - 5.3399 E- 23 10. 00
32 - 6113 8E-21 8.00 - 5.216 0 E- 26 10. 00
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Mathematical Analysis of EEP Method for One-Dimensional
Finite Element Postprocessing

7ZHAO Qing-hua', ZHOU Shwz', 7ZHU Qi-ding’
(1. College of Mathem atics and Economatics, Hunan University , Changsha 410082, P.R. China;
2. College of Mathem atics and Com puter Science, Hunan Normal University,

Changsha 410081,P.R .China)

Abstract: For a class of twe-point boundary value problems, by virtue of one-dimensional projection
interpolation and finite element superconvergence fundamenta estimations, it was proved that the
nodal recovery derivative obtained by Yuan s element energy projection ( EEP) method had the opti-
mal order superconvergence on condition that the degree of finite element space is no more than 4.

The theoretical andysis coincides with the reported numerical results.

Key words: superconvergence stress; element energy projedion method, finite element; two-point

boundary value problems; projection interpolation



