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ABSTRACT

In this research the numerical solution of integral equations was studied

and analyzed. Integral equations are used as mathematical models for many and

varied physical situations, and integral equations also occur as reformulations of

other mathematical problems. The Hammerstein integral equation is a nonlinear

integral equation that has been widely studied. Hammerstein equations arise

naturally in connection with the Laplace equation with a certain class of

nonlinear boundary conditions. The Petrov-Galerkin method and the degenerate

kernel method are often employed for approximating this equation. Alpert

demonstrated that an application of a class of wavelet basis elements in the

Galerkin approximation of the second kind Fredholm equation leads to a system

of linear equations which is sparse. Furthermore, Kaneko et al. established

a wavelet Petrov-Galerkin method and showed that it leads to a system of

nonlinear equations which is also sparse.

The aim of this research is to find the numerical solution of Hammerstein

integral equation by using degenerate kernel method with a class of wavelet

bases. It is demonstrated that this implementation leads to a system of

nonlinear equations which is sparse and which can therefore be solved with

reduced computing time and computer memory. In addition, the study analyzes

and compares the advantages and disadvantages of the wavelet Petrov-Galerkin

solution and the wavelet degenerate kernel solution.
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º·¤Ñ´ÂˆÍ

»’-ËÒã¹·Ò§ÇÔ·ÂÒÈÒÊµÃŒ áÅÐÇÔÈÇ¡ÃÃÁÈÒÊµÃŒÊˆÇ¹ãË-ˆ¨Ðà¡ÕèÂÇ¢‰Í§¡ÑºÊÁ¡ÒÃàªÔ§
Í¹Ø¾Ñ¹¸Œ (differential equation) áÅÐÊÁ¡ÒÃË¹Öè§·ÕèÃÙ‰¨Ñ¡¡Ñ¹ÍÂˆÒ§á¾ÃˆËÅÒÂ¤×Í ÊÁ¡ÒÃÅÒ»ÅÒ«
(Laplace equation) ÊÁ¡ÒÃ¹ÕéÊÒÁÒÃ¶à»ÅÕèÂ¹ãË‰ÍÂÙˆã¹ÃÙ»¢Í§ÊÁ¡ÒÃàªÔ§»ÃÔ¾Ñ¹¸ì (integral

equation) «Öè§ÁÕª×èÍÃÙ‰¨Ñ¡¡Ñ¹´Õ¤×ÍÊÁ¡ÒÃàªÔ§»ÃÔ¾Ñ¹¸ìäÁˆàªÔ§àÊ‰¹ÎÑÁÁÕà·¹ (nonlinear Hammer-

stein integral equation) â´ÂàÃÒä´‰¹íÒÇÔ¸Õ¡ÒÃàªÔ§µÑÇàÅ¢ÊÍ§ÇÔ¸ÕÁÒãª‰ã¹¡ÒÃá¡‰»’-ËÒ¤×ÍÇÔ¸Õ
¾Õ·Í¿-¡ÒàÅÍ¤Ô¹ (Petrov-Galerkin method) áÅÐÇÔ¸Õ´Õà¨Íà¹ÍàÃµà¤ÍÃŒà¹Å (degenerate

kernelmethod)¨Ò¡º·¤ÇÒÁ¢Í§ÍÑ¾à¾· (Alpert) ä´‰¹íÒàÇ¿àÅµ (wavelets)ÁÒ»ÃÐÂØ¡µŒãª‰¡Ñº
ÇÔ¸Õ¡ÒàÅÍ¤Ô¹ÊíÒËÃÑº¡ÒÃËÒ¤íÒµÍº¢Í§ÊÁ¡ÒÃàªÔ§»ÃÔ¾Ñ¹¸ìàªÔ§àÊ‰¹à¿Ã´âÎÅŒÁª¹Ô´·ÕèÊÍ§ (linear

second kind Fredholm integral equation) áÅÐ¼Å¢Í§¡ÒÃãª‰àÇ¿àÅµ·íÒãË‰ÊÁÒªÔ¡ã¹ÃÐºº
ÊÁ¡ÒÃàªÔ§àÊ‰¹·Õèà¡ÕèÂÇ¢‰Í§ÁÕ¨íÒ¹Ç¹àºÒºÒ§Å§ (sparsity) ¹Í¡¨Ò¡¹Ñé¹ ¤Òà¹â¡Ð (Kaneko) áÅÐ
¤³Ð ä´‰·íÒ¡ÒÃ¾Ñ²¹ÒÇÔ¸Õ¾Õ·Í¿-¡ÒàÅÍ¤Ô¹â´Â¹íÒàÇ¿àÅµÁÒ»ÃÐÂØ¡µŒãª‰¡ÑºÊÁ¡ÒÃÎÑÁÁÕà·¹ áÅÐ
áÊ´§ãË‰àËç¹¶Ö§ÃÐººÊÁ¡ÒÃäÁˆàªÔ§àÊ‰¹·Õèà¡ÕèÂÇ¢‰Í§ÁÕ¨íÒ¹Ç¹ÊÁÒªÔ¡àºÒºÒ§Å§àªˆ¹¡Ñ¹

ã¹§Ò¹ÇÔ¨ÑÂ¹ÕéàÃÒä´‰¾Ñ²¹ÒÇÔ¸Õ¡ÒÃ´Õà¨Íà¹ÍàÃµà¤ÍÃŒà¹Åâ´Â¹íÒàÇ¿àÅµÁÒ»ÃÐÂØ¡µŒãª‰
ã¹¡ÒÃËÒ¤íÒµÍº¢Í§ÊÁ¡ÒÃÎÑÁÁÕà·¹ â´ÂÁÕÇÑµ¶Ø»ÃÐÊ§¤Œà¾×èÍ·íÒãË‰ÃÐººÊÁ¡ÒÃäÁˆàªÔ§àÊ‰¹·Õè
à¡ÕèÂÇ¢‰Í§ÁÕ¨íÒ¹Ç¹ÊÁÒªÔ¡àºÒºÒ§Å§ à¾×èÍ·Õè¨ÐªˆÇÂÅ´·Í¹àÇÅÒã¹¡ÒÃ¤íÒ¹Ç³áÅÐ»ÃÐËÂÑ´à¹×éÍ
·Õèã¹Ë¹ˆÇÂ¤ÇÒÁ¨íÒ¢Í§¤ÍÁ¾ÔÇàµÍÃŒ ¹Í¡¨Ò¡¹Ñé¹àÃÒÂÑ§·íÒ¡ÒÃà»ÃÕÂºà·ÕÂºÇÔ¸Õ´Ñ§¡ÅˆÒÇ¡ÑºÇÔ¸Õ
¾Õ·Í¿-¡ÒàÅÍ¤Ô¹â´Âãª‰àÇ¿àÅµ à¾×èÍÇÔà¤ÃÒÐËŒ¢‰Í´Õ ¢‰ÍàÊÕÂã¹¡ÒÃ¤íÒ¹Ç³ËÒ¤íÒµÍº¢Í§·Ñé§ÊÍ§
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