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Table 1 Displacement of linear element in x direction

super-convergent

position x exact solution FEMOL error e algorithm error e EEP method error e
0 0.589 371 0.656 897 0.114 561 0.630 447  0.069 694 1 0.656 897 0.114 573
0.25 0.557 765 0.492 673 0.116 701 0.593 340 0.063 781 0  0.623 882 0.118 540
0.5 0.458 679 0.328 449 0.283 924 0.488 657 0.065 358 0  0.514 117 0.120 864
0.75 0.279 459 0.164 224 0.412 350 0.297 258  0.063 690 7  0.311 517 0.114 714
1 0 0 0 0 0 0 0

w2 LRIty TR

Table 2 Displacement of linear element in y direction

position y exact solution FEMOL error e super-convergent algorithm error e
0 0.589 371 0.656 897 0.114 573 0.630 447 0.069 694 1
0.25 0.557 765 0.624 225 0.119 155 0.591 890 0.061 180 8
0.5 0.458 679 0.519 988 0. 133 665 0.473 447 0.032 197 8
0.75 0.279 459 0.324 334 0.160 577 0.271 412 0.028 793 4
1 0 0 0 0 0

F3  AMEAIT x J7 IR AL FE S AL

Table 3  Displacement derivative of linear element in x direction

super-convergent

position x exact solution FEMOL error e algorithm error e EEP method error e
1 1.350 629 0.656 897 0.513 636 1.426 271 0.056 004 8 1.313 794 0 0.027 272 3
0.75 0.901 879 0.656 897 0.271 635 0.964 554 0.069 493 5 1.038 955 0 0.151 990 0
0.5 0.545 473 0.656 897 0.204 270 0.579 403 0.062 202 3 0.699 785 0 0.282 896 0
0.25 0.255 698 0.656 897 1.569 030 0.270 818 0.059 130 9 0.296 282 3 0.158 721 0
0 0 0.656 897 0 0 0 0
R4 SMEIT y I AR S AL
Table 4 Displacement derivative of linear element in y direction
position y exact solution FEMOL error e super-convergent algorithm error e
1 1.350 629 0.656 897  0.513 636 0 1.153 615 0.145 868
0.75 0.901 879 0.624 225 0.307 861 0 0.969 347 0.074 808
0.5 0.545 473 0.519 988 0.046 720 4 0.640 535 0.174 275
0.25 0.255 698 0.324 334 0.268 425 0 0.310 569 0.214 592
0 0 0 0 0 0
LA
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Algorithm of Super-Convergent in Two-Dimensional
Finite Element of Lines Based on Improved
Displacement Mode

TANG Yi-jun, LUO Jian-hui
(Institute of Civil Engineering, Hunan University, Changsha 410082, P. R. China)

Abstract. Algorithm of super-convergent in two-dimensional finite element method of lines
(FEMOL) based on improved displacement mode was presented. An explicit analytical formula
of super-convergent calculating was derived with the conditions of equilibrium equations strictly
met within the element, of which the displacement mode of high-order finite element of lines
solution was expressed with that of a conventional finite element of lines solution. The new dis-
placement mode was constructed with the sum of the displacement mode of conventional finite
element of lines solution and that of high-order finite element of lines solution. Based on the
linear shape function, the improved ordinary differential equations for FEMOL solution were de-
rived in the variation form. The super-convergent formula was used for this algorithm in both
the pre-processing and post-processing to improve the accuracy of the solution and reduce the
residual of balance equation, with the higher-order trial function added to the original trial func-
tion. A calculation example is presented for Poisson’ s equation of a two-dimensional problem,
the convergence accuracy of the displacement and derivative at nodes and in elements is greatly

improved.

Key words: FEMOL; two-dimensional problem; pre-processing; displacement mode; Poisson’s

equation; super-convergence



