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HEG [1℄I[[HZutn = �rn(Æt) n�iCZÆ ! 0n1Gn(2) 9 (1) DaGL91�Dº�GI[L�UD3ºn�ºL�Ä>±h¦1iFwZ:;<=»¼½93º¦¡¢£·d��1GLDnCr��>�iI[L (2) d±GnZ���	
lim"!+0 " log�exp(A" ) + exp(B" )� = max(A;B) (3)>�]Dß�àE>zCxGI[L�½D�F>zC (2) L�dnêUIutn = U tn="ZÆ = e�L=2" n�iC "! +0 nB�Z¡¢£¤ABF:;<=U t+1n � 2U tn + U t�1n = max(0; U tn+1 � L)�2max(0; U tn � L) + max(0; U tn�1 � L) (4)dÓGI��>:;<=L¡¢£HEG>Z[L���dÆÇÈÇÉ»¼½DÊÅ�CË�UIs{ZÆÇÈÇÉ»¼½9ut = 2uux + uxx (5)HEGI[B9��������� u = fx=f D�zC��¤��CZ� !»¼½ ft = fxx DaG[n9�x"�BCiGIACZ�q�a��dðyFwDZæç (5) d¢£¤1GLH9axZs{9� !»¼½d��L�UD3º1GIf t+1j � f tj = Æ(f tj+1 � 2f tj + f tj�1) (6)[[H Æ = �t=�x2 HEYZ�tZ�x 9�BµB��n#�L3º�$HEGI%D  d&�n�Cutj = f tj+1f tj (7)niUrLd�hGI[B>×'m()�*�+L¢£¤D�Ä1GI%D (7) dÅiC (6) du LËH@1nut+1j = utj 1� 2Æ + Æ( utj + utj+1 )1� 2Æ + Æ( utj�1 + utj ) (8)naGI[B>¢£¤ABFÆÇÈÇÉ»¼½HEGI%D utj = exp(U tj" ) (9)
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G[n9aiIA�DZ[L �Æ��9�ïkÆÇL�Ä^�Dr¬�x��CiCZ-Q1GÚLÛ�D�Ä1GsHD�B>|fGI[L�UD��d	¿G��n�hG��>�aGniU�HZ>?@9:;<=L�UDÆ�H�>BF��ÂnM±4x�azCiGIn[ê>Z�>?@�n�Æ�H�>BF��Â�niU�yL��d��1G»¼½9Z:;-|D ú[L�Â9�q����¿9��aiû[6℄ n��BF���(ÝÇm���Âd?fH !Ðd"#1G[nDaGI3.1 $%&'()*'+,-./)��L[nd�0�FYÚLbÛ·1d&wG»¼½n�C9Z2345678<=�_xn(t) = V (hn(t� �)) (12)>9:�HEGI�; t HL n <$LÚL=2dxn(t)Z-Q1GÚ On+1<RnLÚ�0¢dhn(t) =xn+1(t)�xn(t) H@�CiGIV (h)9>?@ABCnD�EFGHI0JKLMN OPQRSTUVWXFYZ[\F]^R_`G(12) abcdST efghijklm � dnopqrdPQST esghKtu^Fvwxyz{[\F]PQSTYZVV (h) = V0 �1� exp�� V0 (h� L0)�� (13)vM|}dV~������������� [7, 3℄vD��vK^F e���NW yz{v��h]V0; ; L0 aH� �����d��K��N��F�Z[\F]NWyz{VHI�J hn d�[ ¡^Fv_hn(t+ �) = V (hn+1(t))� V (hn(t)) (14)

[\FiGsn(t) = (=V0)(hn(t) � L0) v¢Z¢£^Fv(14) a1 _sn(t+ �) = e�sn � e�sn+1 (15)vRF]�¤�d¥[NWyz{V¦§^F]NWyz{ (15) K¨wNaG©ªn«[\F¬®�¯��°±² [8℄_Rj = e�Rj�1 � e�Rj+1 (16)vL³^F�vK� µ́¶·V¸¹F�viº»F](15) v(16) a¼E½E[¾¿Às(�) = sn(t); � = (t+ 2n�)R(�) = Rj(t); � = t+ �j (� = �) (17)VÁ�^EÂv}K_s(�) = e�s(���) � e�s(�+�) (18)vwxÃÄ¥KÅÆÇEF]ÈÉd�xK�(18) d·aÊËÌÍdÎÏ·ÐÑes(�) = [1� k2 sn2 � sn2(�+ �)℄[1� k2 sn2 � sn2 �℄2 sn� n� dn� (19)vÒÑEF]|oMGÓÎÏYZdÔZak [\F]ÊËaÕÖ×ÌÍ[�·VØ¨}dVÙÚ^F|¹KÎÏYZKÆÛM|]¼MNGsn2 dÜ¥sn2(u+ v)� sn2(u� v) = 2 ddv snu nu dnu sn2 v1� k2 sn2 u sn2 v(20)ÐÑ Z(u) = Z u0 dn2 udu� EKu (21)eK = K(k); E = E(k) aÝÞßà�áÝâßdãäÎÏªnhKLMNZ(u+ v) + Z(u� v)� 2Z(u)= ddu log�1 + dZ(u)=du1= sn2 v � 1 +E=K� (22)iÚ ǻ¨�vVæºMGÇÑKu = 2K(�t� n=�); v = 2K=�e�rn = 1 + _s; sn(t) = 2K�Z(u) (23)3



v���vK� ẾËÌÍÃÄ¥ (1) VÒ|]|oMG�; � a¼E½E��·d��ZvÀ�K\|F����	[\F]
�NGÊËÌÍa��Ke�rn = 1 + (2K�)2(dn2 u�E=K) (24)vwxÎÏYZ[ ÇEF��·VØ¨]e�aGRie-mann d# YZK�Ft�·iÒÑENwF [6℄]h3.2 ��������������������� !"#$%&'��{(%)« [8℄ e���KvM«v��ha*¹+,qÄd-.d/[æºÇ0|iG^1KÊËÌÍd(%){23¢£VWXF�vi45Ç0|](%){23¢£va6nÃÄ¥d7RF·dId¢£G\Fwa�0ÑV8á¨pF9:d6nÃÄ¥V4^]KvM« (16) KLMNwj = Rj +Rj+1 v��vG�wj = 2e�wj � e�wj�2 � e�wj+2 VÒF]�0a (1)v;<¥[\FÐÑGrn = w2n; r0n = w2n+1 v̂ 0ÂGfrng; fr0ng a¼0½0ÊËÌÍd·vRF]¼MNGrn = yn+1 � yn; r0n = y0n+1 � y0n v̂ 0ÂGA; � V=>�ZvMN8><>: _yn = Ae�(y0n�yn) + 1Ae�(yn�y0n�1) � �_y0n = Ae�(y0n�yn) + 1Ae�(yn+1�y0n) � � (25)VÒF](25) VÊËÌÍd(%){23¢£vwx]�?dY@ÐÑGÊËÌÍd��· (24) ÐÑKvM«d·VANNWyz{dµ¶· (19) iÒÑ0F]3.3 B��CDEFGHDPÈKGIËdÃJ [9℄ K�FNWyz{d·JV¡^ [10℄]IËdÃJaKL32ÃÄ¥V*MK·�|¹K¦NÇ0|ÃJ[\�|iG©ªn«�OdÕÖ×ÃÄ¥KLMN}PQVRS^F](15)KàwN sn(t) = fn(t)=gn(t) (26)
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