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Abstract: This paper historically recalls that I passed from a construction

worker to a researcher in the post-doctoral stations of Chinese Academy of

Mathematics and System science, including how to receive the undergraduate

diploma in applied mathematics of Peking University learn by myself, how to

get to the Northern Jiaotong University for a doctorate in operations research

and cybernetics studies with applications, and how to get the post-doctoral

position, which shows that there are not only one way to growth and success

for students in elementary school. Particularly, it is valuable for those students

not getting to, or not getting to a favorite university.

Key Words: Construction worker, learn by oneself, growth and success,

doctorate.
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Abstract: This paper historically recalls each step that I passed from a

scaffold erector to a mathematician, including the period in a middle school,

in a construction company, in Northern Jiaotong University, also in Chinese

Academy of Sciences and in Guoxin Tendering Co.LTD. Achievements of mine

on mathematics and engineering management gotten in the period from 1985

to 2006 can be also found. There are many rough and bumpy, also delightful

matters on this road. The process for raising the combinatorial conjecture for

mathematics and its comparing with Smarandache multi-spaces are also called

to mind.

Key Words: Student, worker, engineer, mathematician, Smarandache ge-

ometry, Smarandache multi-space, combinatorial conjecture on mathematics.

AMS(2000): 01A25,01A70
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/J�
P5�o�#X, uXK70	=*Æ9U!��/;7J) 103 \�p=f�xo\�U 5 L!_�uX&|K1~���^
\�=l��34\�����~NP&pofv�0X��TIS!M��U�U�e�7�v�fv�0X�~UF 100 jX�C&O7�~00i�F 50 jZ~1 1 .�51-100 j1

2 .�3�-ST�OBO7�v~0H 80 _ 1 .0i�iSH~)5U�0Q=7�v�#�XI.�F0�K�0��^X�YS)5gR0�U"!��SR0�#*~�U���u)VT
Sad1���GU����X�℄*{Tpo! 1979 ��%=v℄℄H~R06��IS!℄℄^ 18 jU�U�~0)5Tj7vS�R0d1v℄�z(.AU�a	&�po����!U�a	gyJ�!}d��0?ZU�p��-G�~��:^LU�p[89m�~��H	�t�h�U	gy��^St�X�
1980 � 4 %T:sfnz7�v/O�E��, po��\&?7���Tr�O0	�	�(�HXFU�I�1980 � 7 %\Tza(�7�v3H
a��. 1b"$
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1980 � 12 %\po\2�O~���
=Sa^J!Sjr!\�poJ)f�,AUH���r�����gC	.���CD\5�0�o.�5	0iR00��5��S21Br	{aV�!�SL\q�#8D$)T���gCyI+1x�s!�Y[&�<HSaUBr)�\q#8S0nT1	<r!�%nT1℄`dBrh"VuX�J)gv��A0X℄t�#�tC
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U\2��j�Hu�1P�s�0i�Ni~0)5UCR�`�X�y�℄l,0iA0�US�R0dL�J)TAMe1�XA00i�udV!TS�Fe��� M	/U�R0 a����FL	���4OE,!{�M-uXVTEA!�R0�PU�℄I�z�<sU�+S�R=����dU�7S�Ri=���� M	/U�?P ���X�CT0iR0�PN$��PN$d�`!�R�\2!S�[&�SqM1�℄7+;YI\2S��gC1=PY�U7YqHrl��R00i;7TUSq�`�℄BSO=PU�>��7Ik/2poS2HX�X��U��!L℄5_y 10 � �HuR�CH	5_�LiX℄t�#&�u|�i�YTekBJStH	5_�lluG�(|H	0i�Sqisk!'!Yk�OE,[0U���
(Y) ~H℄aLz��PP'���Uo��7�=PdLq�8h�~���
=nKa^!!�H	�~X�P0	�lE- HdLq��T.:!StE,0	� 1983 � 6%po~���
=Sa^E- Hq� QX��IS!^ 1 jUX��U�7



8 8 5:  3�O1_'�S – hz��. Smarandache q|6uUu7�tE,YS~�P4~�Uv5�4�R0U0i�z�X_!FLUE ��1983 � 9 %u 1987 � 7 %T1E,��0	\P�ht���P� 83-1.0i�Y{)57T(|R0<8U�_�{�g10	R0�U"!�1985 �mJ1�n|gy}d�	�X�1�8:_R�y:S:\ RMI �;�n|gy}d�29-32,1�1985��2�0iR0UaZ�B�n|gy}d�22-23,2�1985��)PI�3 1983 � 10 %<�0�X℄t�#���T1E,\PA0FC��#pNnl�0iA0R0�PUd��YS)5o&0i!�gyB<���U	yg���ZQyg���
�gy����1�Xd���Y7#=�zuiN�TXS<0izS�#�A0%y0�#�t~,	\A0�E��eU��d�1�� 7�R0n Bollobas ��S<04!F�I, �T&|34#=<8, 1dL���	<O!eN2t�10i*3CRP.)FC��#CTo
�!k=�u1�!	,�!�S�UUC�l&�:7~�SC!Lw�R��YS��1R0	=IdN����7u1�2	Æn�123���132��Sw:℄Y��Y;}�!kU�	�z1-T"l	�!R0UL{�̂ |��3�℄0^�3��Mi*!1R0��	Y�zC�O��U����T&|1R0<8~���!R�℄4P���IR�<O!n�2t�<8#�U�f�{�(�SO#Ua27�f#=~USS�KR���S
�FC��#w|S)�X1�fAvyy.�	U=P�k(�ng�n�&Z�nTsZvSn�℄�TY�b �
�[!gQC(���PJe
a1-�pS
Qgy�}d��1FC��#UpNn�0��72#�g�THS_[�7~ R(G) = 2 *{O R(G) = r UV��̂ � c2(G) = 4, 5 *{OS0V� cr(G) = 2r, 2r + 1�H0��7�g�KR�SO�5���YISn=,!aS�%�nO�S
�T"l_,Ogu cr(G) = 2r, 2r + 1 �S0#~�#_�℄ej�;��154C
3 U#�~4P�����`
;2!!SS R(G) = 3��O7~:1a x -S
c3(x) = 8 U#~�#�3�+k!�|Ug~�1YS�{9gi! c3(G) = 6, 7U�=�m&[T�FC��#Ujb�6,Æ!!�)=P�OS�0��HKJ+!A|�YJ~�S)=PU�Jq7%y0�#�uMiQ!���TYISSI#=<8US��℄|�b�uLiT 7�jR0n Erdos �SW�Æ�g~�e<T�<8Sn�0�`S%U<8�TSO!SSS0����l



3�hz`* 9lR��\�IYSg~�HX8UR�X0M�g~K{!�e� 1987 ��f�^Y�#=0L�/B1Cj~�SP�T~apoY2Bd�;)=PgV!%y0�#�u*{Tpo!Y2Bd�℄1B	�>��(�!�L�
1987 � 11 %�z~�℄0!hk~�&|J<8����Ts,!��j/3#=n�&|�CTU`2N#U~�℄0!mtR0tU.D"�E�u�dT�Y)=Pw!a�X�e�Y)��0gy��S)r�+� X/UPIn&|J<8��'�u�=P�V!T(��y�T�4&D	Aj�QX�tMg�iQ!TYISSq�Y)=P1��0gy�	� 1990 �e/�X�J)E,��0	U�#siQTj7R0��Y7~�F��Ud+k	1�7H~d��#S0MvT�-ST�� U)taE,#Iwy'S� "�aE,\PA0�FC��#S<�=R0R��po��0W?6US�R0�=.0i�Mz 1986-1987 ��;o&po!&|J<8��t1U����U�Kac-Moody CR�=.�E,\PA0�(�E�tU0A0�E���U� x	=\7mt�=.X�Y���T!
�hG1SSM�{�UÆxTD+�R�<O!�2t�

(o) �=�j�*
1987 � 8 %�TAO!~���
=Sa^� 1!>a^^�\�&�}dLlrdL��w�P^�K7QÆ%\+l�h�%\�%��I\�%\��~!tUdL���T1 1989� -1991 � 8 %poE,kP0!S5\���v	�1991 � 10 %
-1993 � 12 %�CdL~��poE,yn��wX\����1994 � 1 % -12 %r~���
=Sa^� a^�}dL℄℄��1994 � 3 %J1Q)�C\�#�1995 � 1 % -1998 � 9 %rE,��}hxp=~�&\�#�>\�N\&J0C�n�2.�\��1998 � 10 % -12 %r~0h)��u&\�#�YSS)5R0<8�Sx~}���Sx[^`%\dL��Cbr�Mz���L�^UwU�i�%\dLU<8��A�)U��fU�dLU<8X�o&1\�%\v	~�I���AUdL���℄P.1��%\*��X��dL=P�o&1%\dL�%\{��"fv	��X!'�)=P�℄mJpo!�?y^[C^
a7*I��!\M���?y^[C^I�\M�^ 2 t�^ 7 tUQÆ�llz1�0iR0�wOR0�L℄P/U~�℄G���_1SiE,<�mtR0�PL℄U#0X����m<!ISR0�PL



10 8 5:  3�O1_'�S – hz��. Smarandache q|6℄P/U~���7�T3 1991� 4%P.poE,<HX��#0X��% 1991�S�;S2�X�!U0�ÆP�kÆ�R0 a��a`���:=�R	�h�7S�R=��? ��X 13 Wd��7~^S05XS�Y��iS�XUYWd~z�WdX! 99  �SWdX! 98  �;�E,A0US�!��#sEO-8�sCX!YIU�U�#0Uq|Yx�8!�YI�O 1993 �	5�X��P�T;W�wO!mtR0�P�℄P/��1)D4�t�d�% n�Wd�YS)5M1po��US�0LBd�1988 �1
#~PA0po�C�~�+�,v4�k�=B�1989 �1�lSMpo�f�^1�#=0L�/BX�1993 �~5�FC��#|��nT�uS<� 1994 � 8 %ax�po�f�^'�#=0L�/B�YIT��Nw!* 4 �UR0<8��(<|�TY)U�`X0�O! hamiltonian #U<8	�0�� 1991 ��X1�k#=-t	 Gould�ES)%NPIU0i\zr=PU<v�T6,4�!S'r�
hamiltonian #U=P� Y1�x�O�0!0����R0<8�0=�X-t	�X�po 1994 ��f�^'�#=0L�/BU�)�Ts,!FC��#UA0�0�E,A0U'iL�E, u7��CR#=UB q�uUSStau!ulo��T�;7�8r( b�( |u�U�HXVbvYv.,��T� 1995 �	5�4�!E,<HX��#0X�E�B|kUt�d�X��� 6 %\4��NP>T�wO!E,A01�UmtR0�PL℄P/�	0020L��7~NP>T++�;7E,A0U'iL�E�

1989 [K2��u�'R�1yeE&��.����-T�H_�LFrvy���
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1994 [K2��u��R�1yeE&��.=}4��C�>.ih#�YS)5o&1��0gy���gy}d-r1���kqgy-�!gy�X0L5R	�X! 5 )R0=P�
1994-1998 �T1E,��}hxp=~�\�Er&�:&\�#�`2�{�XUr� hamiltonian #US�=P+k	71YS)54�U��T
9��W~(�V>�
9��Y��J)���r�FLPOT�e<TauXy�\2�X8On��gKRa�S2�lUOB�1E,A0�O`2�OXu5��tCR+�=��UX�℄uTK0���U9�X�=P��7Sq}�S�8~�J��	y��8D�_ BPy)�YI3 1996 �<�TU0i[��`2�|0X�CuV�1996 ��~���
=�����UiWm�TLq�℄Æn!�[�R0U\�#SP(��Q��=���,�� 1998 �X_!E���A0	0!.D"�EU`2��

(�) |dL��
1999 � 4 %�T(|!E���A00i�P.!TU`2��8�"^S�add��$KpoAd0i1�dS`20i℄EH$K�Y)TU\2rl91~���
=Sa^�HuXh�TU0i�K[TDn!0i5tWr��G#�U�dIj�_Ta^v`20L�YI"0i1�T9$Ka?\`E[I(n�Ph�1999 � 1 % -2000 � 6 %�TEr~��0BN�6a=&\�#�2000 � 7 % -2002�Er��OV�w9ra^�u0	��G.���`�M��!Sq�h�)PC��℄D�/�34��\2U�Gix�W�(�`2=P>T��S���SS74� H�%|kUd�0i℄IS���U�9�SS��;7K10L5R	�XSkR�U=P��1T^v`20LkF9�(�<8\2R��X��7�1~���
=Sa^\2,&



12 8 5:  3�O1_'�S – hz��. Smarandache q|6`�4�US�#=<8\2�!!d	!|gO��S�0L5R	�X�oI(R�K[��)�M1E���A0.D"�EpNn�P.!/3#=\+�℄#U0i�<8�g|�AkFTFE,A0'iL�E\2Uo�M�*�CR�1(|`2�{0iU^
�;mtk=��0!!SSr�+�℄#hRU����SO!N#U3(�YS��&|1�gy9y.�	�X�14�Y)PIU�)��t_[�.OU#�fk}�SS�`U=B���Y;7&|�X1�R0(C�	Uy)PI�z�mtR0\Ca�I+k\2R��734mtR0UqCK&(�5�U�2001 ��TX`S�0�).:!��0!H#��#U��`yCEÆ�ar�n��!Ud��0�75	a	d��D1men1�T2s�hdU�0�H�&7tX��n�ÆS)d�=P��4d&�Tmt#=U�����uUd�Æ!S)r�ad��_Y�U=P�!	a�J)MRHS=I�;74�SWd��X�O5p)�TU`S�0-8ULiTS! 90  �YS0�0SO 80  ;�;!�u%Vu#b�S�W0��|3U`2� 90  �U��T;70R0U�1`L�0Uin�THSY)=P_[wO��S_��0�	�X�YI;gV!�nub)y.����1^
�;�X!|!�KiQ�;7�W0��U0�1	�XPIM7M�v�U�TSq℄T�Y)PI�gCvk	S)R0PI�H,*wr�tY7T�XUPI~it:,HUS)PI�(�0W&|���bU℄4�4�!�(SeU<8\2�0L<8;7YI�it:HSkCXvU0LqoH�Y�U�7XiT�U�TnUq��/;7_[l,4�S�0L=P15R	�X��T;1.D"�EUgNn�/MR�Æ(YS+kR��z�1v`2FX0�!'��Ui,P��<85��dS`2=P�A cen-

sus of maps on surfaces with given underlying graphs(1�D0[��d��Æ�)7#RT#bU℄D�/Æ!|U, �Kmtk2t	=�^	+�℄#(� ��hR<8�Y1�k	M7&1F�U�=P4�&�V�� 10 L�E0���=KCv#�YJ~�SS�`Uw^�Er`2=P>TE�B�hU7��jR0n�~�℄0!U#hb�E�1>TF 20 
�uLi.D"�EY��!TU=P�Tn�n.D"�#��Pq�y�YI�kU>T;W�z5(�!�TPO!#hb�E��T1`2=P~mtU���dL�,��SOU�K�=\�k	1Y�U(CXX�u(�!|mU����o��&�℄!SB�sCTU℄4����k.D"�E[FpNU`S0����U,���=�S
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BP1-t=#��~�ST�7�4��+��|&F�(.!
(4) L���T#bHS`2=P~9�(�R�\~�$K(Se+t�M$KSkU83\)ta+t�YI1`2NP&P.�lFL0`2&�

2002 [K2�QNgy1v�
�+i���F1}��~�pw�(.!�#y��+����F�7�4
2002 � 11 %�1E,A0'iL�E��U�=.	�T2!�A dynamic

talk on maps and graphs on surfaces–my group action idea�k(Æ�-�C�D



14 8 5:  3�O1_'�S – hz��. Smarandache q|60��*�
Z.X - 1���!l��U%��<8�L�[5SO����U{�d,�
2002 �\�~�℄0!R0�l�℄0<8!�F!TU`2&�W�℄jk�^
��P.`2&<8\2�z�E, 2003 ����bo��TnO 2003� 6 %j(|~�℄0!R0�l�℄0<8!P.<8\2��2N#%<8��7��#=<8\2UeNqkS�uSq�K34�f#=U<8�T1v`2FU(�r� hamiltonian #U<8\2KFuUo��^S2��%�#;�TY��Y?$�B��Sa}d^��1C��Y�'R��Y-ST��(U)t�`2�{R�<84U\2<84��)T�Sq~�PC�U<8*��YM-ST_[�PN#U℄4�3�0!S��U<8\2�4+giY�47�U�muUK[�T1~�℄0!R0�l�℄0<8!2!C2�L��Active problems in maps and graphs on surfaces(Æ�-�C�D0��*n
a�=�/�)�

Zxm��2004 [ 8 >K2��u�
R�1-
�gyyeE&���fA5(N|�-�\����K2�u�8R�1yeE&�G1?zC
56W�|G1�T
Z^"��Uo<Dyk1�;�Æv��_Cwy;pS}d^���`2NP[&�TSn1℄XYI�SR��;7$�j�BCuWt\�&D[��u�1%H:!�z&gy%RaM�Y�SR�M7��(���0�RTUR��gC.D"�#U(�℄<\2tCR/3U��&	#=R��



3�hz`* 15(�qTn��7�).D"�#U��tO7vR0*��nY�Uq!�Y����3�*{O7u*�0!S�AU℄<��;�!T1`2&�{\2U�a�YM7T#b'US2�U�F�C1�T1~℄!5t��0i+��#=*�[1US���zA�A? `���J^��J`��CR^y�̀ zg^XX�℄PC!zr<8�Y)�K~��7mt+���<80bR0R��[5�h}�AUo��̂ S)=P�Riemann ^	 Hurwitz k	U+�*{;7YS℄~UC��t�Y)=P4�&�e�SP��.Rnuwy;BP���-EPywye1��;�V!+EB!3�#RV#b`2&jkU<8���T1 2005 � 4 %4�U`2&�L�On

Automorphisms of Maps & SurfacesX07.+�J#=��U=P!�v+k	X0p-!TU(��=a��Y�=aAAh��TUS�ta�;71+�R0nT|�#�
>gyywpy�Wn
���Wn
�p?�AWn�p�Y�ta1TU`2&�L~%P!S ��A�U\2$Ka0�̀ 2&�LU,&SI;71TUi,�A���?? `���J`�~(�mt+���$Ka(Se<8UR0R��
2005� 6 %Tpo!2005 �1-
�gy��-RxG��u-yeE&��℄2!�An introduction on Smarandache geometries on mapsU�L�Y)�L�T1~�℄0!2U`2&�L�On Automorphism Groups of Maps, Surfaces and

Smarandache Geometries&|�C!�k.�:+℄fI	�8 Smarandache `� 6 )itPu~U�)pXPu�`2&�L4�&�THSm>w!a!3�)T�+�R0UY�ta�3qad�e�1 2005 ���U��Sn!3��T"IJ, T;)`2&�L�V!uX�uX���TUta��dT1�L~>o�r Smarandache `�U�y�0�>o\!?�>I� 2005 � 6 %1U� American Research Press !3�e/!3�
(M) �k�\0|`2&<8�P&�z�TX0 42 o!�E,R�StA0J℄<Of _�zT34<8J�0��7mTUK[��nq4f�Tn� !A!1FT\2U��OV�w9ra^�℄bS~�℄0!R0�l�℄0<8!U�_�Tul2CuXy�U<8q�34<8\2�kt[.:Y�4�S7T~�T1\���*���P�U0E�i,���T�T1f�T℄m�nfEJ�<�v
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4���A�Cf3s���
7uF��U℄<�xR���Y7℄d}P4℄~Uo��-SN$℄0<8℄_*��a0M_�0!S�A�����uFU℄<�xn�7�!℄<\2W[�[=PR��=PUwr_Y� _0M_�a(�S�P,�UAU<8\2�#R℄0<8U|9�P,�U<8S0$K 5-10 �U)tj��X!=P�1���YIU℄<q�6;J	B�!�1Y�℄_*�℄~o�n�1=P�1℄<Of34R0<8+k	7SIU�TSqU�87�!C��Y���0L1�gy}d��

gy}d�f)�Y�ta�SO!~�℄0!R0�l�℄0<8!Uh��$K�Yp!U7�U�`L%�nT1`2&�L~>oU�y�7�kR0<8	SS�U"1a�z1_[-SR0i,,�|z	ABA)CSI�h�C��T1`2&�{US�tae��uXU~�q���uFY�X0�U\2℄��TX0'O!F��TyLIdV!��(����KIS�0�U� Perze`20qY�Your book is very good. High research you have done.�0l#�A0SL�E0qYIU�A{��8#�p��v!�HY�U7$Kn��1��!�TU℄~�YS��U����71 2005��T1E,U`tA0�~�℄0!R0�l�℄0<8![\��US�0LBd	��TUY�R0+�4ta\S�<8\2(�!�L�IS!Sv�0�Scientia Magna -tS2;�T1 2005 �0S�2�L��)=P(�fPA5�X���TU+�ta\ Smarandache`�℄~�T�t_[�*�R0(�A�AU*{�+��3�i�!(��UR0R����gy
��D�YI1�U�%���&�mJP.�U<8\2\Æ2�V�7�Smarandache Multi-spaces

Theory�Smarandache p�{51���*�CR�̀ �	=\℄	)ft�mtTU+�t(��U<8����TSqU	t7AB3��(�S	��Uz. ���U;z.�x�z�℄Zq�Uq�f7�g, ℄Zq�K~s,UdS	7S��v�U4, gC℄Zq�TOUx�x�!�TXYS	UDR7 3��7v	ft�f �x��xU7vftDR_�7 3�M_�A� 3�YI�1Y�	~Uf ℄{D�TXYS	U{��HTXTOvX�gCvX&1TXTSOU
3 SD[1U��	�Y;7$℄{�r�$℄{�TUta7℄Z	Uq�_�PSO�gCvX&1TXtuSOU��D	�&1HDft~Uy��℄m>M℄Z	qUy�KH�gCvX&UftDRM℄ZqUH�1Ya	�T



3�hz`* 17�_uF/�Uy�sC℄Zq�_[��℄Z+E��PO$℄{Uta�3	=	
�Smarandache `�:
 Riemannian `��3�:
!gZ}{bz�=�Hz�+t;SnR�%4��T�tmtTU+�=ta�;_[�7�:w�!�0(��y(����*{�YLIX� 2006 � 3 %1U�!3�U�%�1:G	ad!YLI�_[`�fPn.�
2006 � 8 %, Tpo!^
�f�+�R0�#=AB, 1Y2B	, T�TUR0+�4g~\SOUCR�`�[\+��US���(�!�L, SO!�BWUSv�0, V�BWSS�KU>0, y;71~�$K'S�R0+�4U�CQ4. �YM(e7-~��CR0J�US�O0k4.

(C) �uQ*r�SS�_U℄<\2Ws�PnqUh��r��TM�1�T� 1990�1E,�E��� 1993 ��!��1
'��34R00i�<8U��~�SO!|#TS�Ur��:P%	����0�gn�-v��;P.0$�23 o;X<! 6 _t\�&|(|�X��\�0!�E.0i��'���5t0iJ2~}�1979 �0	�uXY�a�!�℄P/��:PY�1Ti4<aj#0U�C�T}�!��Uo���n���U	��pD�Y7�T'	R0<8Q4<O!_ogU2t�

2004 [ 8 >-x�~`+CfA5(N|#�[	7T3SL4���\q0���Uv���,�'	R0<8U.�k4���ll^T�SZ�HY�℄;7q�qoU�t�1YSS��~�(
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x����=F��U\ IF[�?/l�℄{R^
bo0℄���R�!ngXO�^[B7�44bT?y�R�Cs�y��A�gy�15 [��?y-gyY%y�In�p�EB�iy|I�w�

1981 [�Un6��7�4�
bo-f�%��
H4^��[�3,r�0℄YX?y_^F?|�y��U%p℄gBÆgy�y�a�p��{5�C_w5�yR.K2�nw;*ungt&��Kac-Mody yg�1!!0℄^�vyt&��B{1!z�!�1!y��AqMYRk�yeE&��E1-�pX?y_6���7�4|���)e7�y�[5�yJ�C0℄���;�0℄pgvI�0℄I9y;	^[���)em^��6/�^�_*�y%g(gy�yR.K2��℄Rnu
�Æ"�u-�1����u�'R�1!z�!yeE&����-Rn=u-�1yeE&�	yeE&�AYv��En�-1-��C��0gy���kgy-�!gy���}4�dy;y.�	r900?wn�-gy1-�p 1991 [~�7�4qMK20℄YU	H1�yu[�|_�!gy��[�"��Y����0℄vyyyPy)�T[a�y.u�nw;D��lP}d��Cf%K2�0℄vyBP�*yu[��1�_ 34 v��A�Eg!Æ lP�}	AG5�x��G.uBP�7�4)Tk�*&f"�D��7^�obÆk��ygy[�1
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Abstract: How to select a research subject or a scientific work is the central

objective in researching. Questions such as those of what is valuable? what

is unvalued? often bewilder researchers. By recalling my researching process

from graphical structure to topological graphs, then to topological manifolds,

and then to differential geometry with theoretical physics by Smarandache’s

notion and combinatorial speculation of mine, this paper explains how to

present an objective and how to establish a system in one’s scientific research.

In this process, continuously overlooking these obtained achievements, raising

new scientific objectives keeping in step with the frontier in international re-

search world and exchanging ideas with researchers are the key in research of

myself, which maybe inspires younger researchers and students.

1e-print: www.paper.edu.cn
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For applying combinatorics to other branch of mathematics, a good idea is pull-
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and reconstructed or make combinatorial generalization for the classical mathemat-

ics, such as, the algebra, differential geometry, Riemann geometry, � and the me-
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A Foreword of�SCIENTIFIC ELEMENTS�
Linfan Mao

(Chinese Academy of Mathematics and System Science, Beijing, 100190, P.R.China)

Science’s function is realizing the natural world and developing our society in coor-

dination with its laws. For thousands years, mankind has never stopped his steps

for exploring its behaviors of all kinds. Today, the advanced science and technol-

ogy have enabled mankind to handle a few events in the society of mankind by the

knowledge on natural world. But many questions in different fields on the natu-

ral world have no an answer, even some looks clear questions for the Universe, for

example,

what is true colors of the Universe, for instance its dimension?

what is the real face of an event appeared in the natural world, for instance the

electromagnetism? how many dimensions has it?

Different people standing on different views will differently answers these questions.

For being short of knowledge, we can not even distinguish which is the right answer.

Today, we have known two heartening mathematical theories for sciences. One of

them is the Smarandache multi-space theory came into being by purely logic. An-

other is the mathematical combinatorics motivated by a combinatorial speculation,

i.e., every mathematical science can be reconstructed from or made by combinato-

rialization.

Why are they important? We all know a famous proverb, i.e., the six blind men

and an elephant. These blind men were asked to determine what an elephant looked

like by feeling different parts of the elephant’s body. The man touched the elephant’s

leg, tail, trunk, ear, belly or tusk claims it’s like a pillar, a rope, a tree branch, a

hand fan, a wall or a solid pipe, respectively. They entered into an endless argument.

Each of them insisted his view right. All of you are right! A wise man explains to

them: why are you telling it differently is because each one of you touched the
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different part of the elephant. So, actually the elephant has all those features what

you all said. That is to say an elephant is nothing but a union of those claims of

six blind men, i.e., a Smarandache multi-space with some combinatorial structures.

The situation for one realizing the behaviors of natural world is analogous to the

blind men determining what an elephant looks like. L.F.Mao said Smarandache

multi-spaces being a right theory for the natural world once in an open lecture.

For a quick glance at the applications of Smarandache’s notion to mathematics,

physics and other sciences, this book selects 12 papers for showing applied fields of

Smarandache’s notion, such as those of Smarandache multi-spaces, Smarandache

geometries, Neutrosophy, � to mathematics, physics, logic, cosmology. Although

each application is a quite elementary application, we already experience its great

potential. Author(s) is assumed for responsibility on his (their) papers selected in

this books and not meaning that the editors completely agree the view point in each

paper. The Scientific Elements is a serial collections in publication, maybe with

different title. All papers on applications of Smarandache’s notion to scientific fields

are welcome and can directly sent to the editors by an email.
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cos 2x, sin 2x, · · · , cos nx, sin nx, · · · Ue����5�R f(x)���5C 2π�7
2π )�_[i(C:4�Y�Vr�#a/�

a0 =
1

π

∫ π

−π

f(x)dx, ak =
1

π

∫ π

−π

f(x) cos kxdx,

bk =
1

π

∫ π

−π

f(x) sin kxdx, (k = 1, 2, 3, · · ·)C�!WY_R�
a0

2
+

∞∑

k=1

(ak cos kx + bk sin kx).����5�R_[mtS�/{�RkbU���S��5�R�3�^_[C�8:_R�tM/{�RUkb�x>k;7��kb� [a, b] 	U��5�R F (x)���kbSS�R F ∗ (x)�-S�r_ x ∈ [a, b]�s� F ∗ (x) = F (x)�� F ∗ (x) 7kb�fR�	U�[ (b − a) C�5U�R�- 1[3] K1 [−π, π] 	� f(x) = x2 CPC8:_R�TX_[o/{ f(x) Ukb�
f ∗ (x) =

{
x2, x ∈ [−π, π],

(x − 2kπ)2, x 6∈ [−π, π],Y��k 7dR�-S |x − 2kπ| ≤ π�; f ∗ (x) 7[ 2π C�5U�5�R�7#��nN# 1�
1�O�W0Æ}�Q/;7��1�1985��
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−3π 3π−5π 5π
x

y

x 1YI�TX_[� f ∗ (x) 1f+�	C�8�Q_R�
a0 =

1

π

∫ π

−π

f ∗ (x)dx =
1

π

∫ π

−π

x2dx =
2

3
π2,

an =
1

π

∫ π

−π

f ∗ (x) cos nxdx =
1

π

∫ π

−π

x2 cos nxdx = 4 × (−1)n

n2
,

bn =
1

π

∫ π

−π

f ∗ (x) sin nxdx =
1

π

∫ π

−π

x2 sin nxdx = 0.mi
f ∗ (x) =

2

3
π2 + 4

∞∑

n=1

(−1)n

n
cos nx.1_RA�� f ∗ (x) �Y℄�1 [−π, π] 	�;�

f(x) = f ∗ (x) =
2

3
π2 + 4

∞∑

n=1

(−1)n

n
cos nx.YI�TX;SO! f(x) U8�QCP/�|-�8�Q_R~U	Na��tq#X0;7�
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L[f(x)] = F (p) =

∫ +∞

0

f(x)e−ptdt.7�K�CoXt1u�(�8fU�{�Y���-S? ���4CCR���Co���hk�TX_S
L[f (n)(t)] = pnF (p) − {pn−1f(0) + pn−2f ′(0) + · · · + f (n−1)(0)}.z1��rS�lRH�y�? ��

dny

dxn
+ a1

dn−1

dxn−1
+ · · ·+ dy

dx
+ any = f(x),rKi|y:S:�y(x) → F (p) =

∫ +∞

0
f(x)e−ptdt�;_[4�SS[ L[y(x)] CGiRUS�y����YI;_[�S L[y(x)]�3�;� y(x) = L−1{L[y(x)]}�- 2 ty:S:[�� y”(x) + 2y′(x) + 2y(x) = e−x UI(�� y(0) = y′(0) = 0U��M i) i|y:S: L[y(x)] = Y�����y_y:S:��_ y(0) = y′(0) =

0�Sr� Y UCR��
p2 + 2pY + 2Y =

1

p + 1
.

ii) �	UCR��;��
Y =

1

(p2 + 2p + 2)(p + 1)
=

1

p + 1
− p + 1

(p + 1)2 + 1
.

iii) _y:�S:;�
y(x) = e−x − e−x cos x = e−x(1 − cos x).Y���_[2q#X0zn [4]�
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W=78�Q_R�97y:S:�7NL℄~s7Y{�US�℄~UC�mt�Y;7R0��=~Urlp�B�;�\ RMI �; [1]:[�
Zz%O>4Z X �kDLeD� S�)vXR�
Zy��4 A �
S �4*��5 S∗, Hy�p S∗ Æw
��gy;3�O>�Z X∗ = A(X) ��b��p*Æw7�#Z�4:y� X = A−1(X∗) ��b��YS��_tq#X0C�

RMI �;7R0~4U+tU���;�vUC�+t1R0�UTS*�s_[TO�- 3 ~��R0�̂ 
t^
 t�
NU�a`��7�IR�UNL℄~;7
RMI �;U+t�~tq#X0�-TX_[U#℄TOYSa�



MW%h��W<�" RMI 5I 431��lRy�? ��)�M7 RMI �;UC�+t�7q#X0zn�

- 4[2] *C+�=~���IR�U��7 RMI �;UC�+t�Y�xF��Sn7~Us�R����R�U���tMs�R���;7)SSWwR$�{un} = {u1, u2, · · · , un, · · ·} �m��/__R
u(t) =

∑

i≥0

uit
i�

eut =
∑

i≥0

ui

ti

i!
,℄"k ui := ui�FW�C4s�R�&W�Cps�R��l&��<84s�R�ps�R�/��	U�mrl��BA|�;_[SOR$ {un} Ur��{�q#X0C�

�z��{ �� un+2 = aun+1 + bun, u0 = A, u1 = B ;_[mtY�s�RU����
u(t) =

∑

i≥0

uit
i
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atu(t) =

∑

i≥0

auit
i+1,

bt2u(t) =
∑

i≥0

buit
i+2.t[

u(t) − atu(t) − bt2u(t) = u0 + u1t − au0t +
∑

i≥0

(ui+2 − aui+1 − bui).W�R$ {un} U`}rl�;�
(1 − at − bt2)u(t) = u0 + (u1 − au0)t.t[�

u(t) =
u0 + (u1 − au0)t

1 − at − bt2
.� 1 − at − bt2 = (1 − r1t)(1 − r2t)�;�

u(t) =
1

r1 − r2

(
u1 − au0 + r1u0

1 − r1t
− u1 − au0 + r2u0

1 − r2t
.

)� u(t) CP�__R�;�
un = (B − aA) × rn

1 − rn
2

r1 − r2
+ A × rn+1

1 − rn+1
2

r1 − r2
.�Y℄���z(!RuU?^y8R�O&UR$ {Fn}�g� Fn = Fn−1 +

Fn−2�F2 = F1 = 1�m� A = B = 1, a = b = 1 O r1 =
1 +

√
5

2
, r2 =

1 −
√

5

2
, t[

Fn =
rn+1
1 − rn+1

2

r1 − r2
=

1√
5



(

1 +
√

5

2

)n+1

−
(

1 −
√

5

2

)n+1

 .Y7SS|q4HU/!�R$ {Fn} ~rS�s7dR�l� Fn i7��W	R|X0U�x�;�N >1

[1] '�|�R0��.
��
[2] [S�J7[�+�=�	t�
[3] V&A0R0l�R0 a�~�nt�
[4] ~X�P0	^`�t�h�R0�̂ at�



�T�=OZSDn��– LV$g��V;�! RMI 4H, 45-67

+9	+$k℄i`!e�l��Smarandche8#�*8 ∗N&�
(mtvx:fx,C�vx|:�/\ 100190)/�. p0ZQ/.D[yqM�19y1
i�(?�9y�
ov�
1�#Theory of everything�Uo}�C&y9y1�_�H�(0ZQ/La<Y`�UgT19nK1! M- 1�j��9y1�G�J��?�Uov�
1�V�C(gy1;%?�-mR&��gy1�!y?�k�gT.D
Q/�9y�_?�~���{k<z}d-0L�aqC(gy1�;%?�~.D
Q/�gy1�I-0�9y1yXCÆ�CK1- M- 1?���G�gy1�?��
oy�V_%.D
Q/gy�1�UgTSmarandachep{51�z�!�&Z[T19y1x}���|���%
ogy1�zHQD9I19�q��p9�(�4-�t�O�C(D�ÆP3U
1�R�1`�}d�t�/��nU�t�;3�!t�}dYv	, pny�sb
�gynUCzj�w[n~�����!�4-t��G(�TfZC=ub$�
4|u [16] n�EBG��

The Mathematics of 21st Century Aroused by

Theoretical Physics

Abstract. Begin with 20s in last century, physicists devote their works to

establish a unified field theory for physics, i.e., the Theory of Everything. The

1?0�t�-Q	�fx,�0xdD%��2006 � 8 $�	"�}O�/��`'�6�;}/?K�2006 � 3 $��
2e-print: mtv(0,BP�200607-91
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aim is near in 1980s while the String/M-theory has been established. They

also realize the bottleneck for developing the String/M-theory is there are no

applicable mathematical theory for their research works. �the Problem is

that 21st-century mathematics has not been invented yet, They said. In fact,

mathematician has established a new theory, i.e., the Smarandache multi-space

theory applicable for their needing while the the String/M-theory was estab-

lished. The purpose of this paper is to survey its historical background, main

thoughts, research problems, approaches and some results based on the mono-

graph [16] of mine. We can find the central role of combinatorial speculation

in this process.~�W�	ABA	=�M- 	=��ft�℄#`��Smarandache`��Fx�ft`��Finsler`��p)� AMS(2000): 03C05, 05C15, 51D20,51H20, 51P05, 83C05,83E50

§1. ':G1B�qU\k��r
1.1. �*a#2yftmt��p�HdÆ�i�� = x, p = y�H = z�;SS2yft_[t�SpR(�dÆ�̂ 3V (x, y, z)�oyftmt��p�H�)tdÆ�z�i)tS�C t�;SSoyft_[mt3V (x, y, z, t) dÆ�2yft\7S4�# 1.1��)tT2SSS4R��;q�1rSS)aTOU	�y+k	7dS	USS� (section)�

# 1.1. 3VlU)tS4q�U�}�G+�Xi�q��GU	ft�	oyft7SvU�̂q��GUft7 3 DU�z�o	)tS��;7 4 DU, Y;7 Einstein U)ft�
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1.2. ':V℄\YH.*8T�q�RB�Utz��Y7 Einstein Ui�����℄	0n��!	UABA	=�Y�	=sC�	<��SS*b�Zf�yUK)Z�ft�YSftC�Zf��1���US4�-YSK)U����UZft��!BA���NL�!�8����HNH���yn�NL�!��!,�`�xF℄{�10�* 137 ℄�UB4��!!
U�;	�T� Hawking Uta�BA}����b�U~?�+oU�� ([6]− [7])�z# 1.2 t0�

# 1.2. U~?�U+o# 1.3 ~�|mdN!	zABAP.UB4�$N�nu}�!
q�tuSOU	���

# 1.3. 	ABAU��



48 8 5:  3�O1_'�S – hz��. Smarandache q|6T�ABA	=Uhk���	I�[&UB4��Avzn�Na  	ABAP.�SSZfZft�SS" 137 ℄�FBAU��.HZ�vU<.)tC 0�v�WwHUNx�WwAU^x�uF9�tXiUR0�℄	U|9YiJ)UVr�)t31BAP.�ftM31℄F$NxA�K("aZ  )t 10−43 e�^x7 1093kg/m3�Nx�O 1032K�Y)U	K)�O���r�)t�ft�Zf��Yv aZ  )t 10−35 e�Nx�O 1028K�	��!R2AM�7n41 10−32 eU)t�>A! 1050 H�AMi<!Ru-qU�!}��Y)lli�X3�SU� �!|�Hz����H�J�����0�s9G P�}�U�!MR�℄ �YS)5�!RD U��A�(��7��!;����!�7&Nx�Y�XRuU�!���!z�:g�;-n!r�~!�{!�`(TO��!U��Ut)U	�P?aZ  )t 10−6 e�NxC 1014K�Q?aZ  )t 10−2 e�NxC 1012K�Y5t�J2t��2t�02t��℄ P�	~!t!T��!�z�Nx�H�1010K [	���!U�:)ts7WzU�vX��z.&��z.�4��!Y)9R!t�s\aZ  )t 1− 10 e�Nx�u" 1010 − 5× 109K�{!��{!�!�e!z�):g�}�!A�Uy!�~?![\�~?!�NL�!P.����!����[y!.U�/!t (qX~r?t3��	�fU��1Y�B�)���QaZ  )t 3  ��Nx�u" 109K�n4$NO" 1 y�A���*��℄{��C����m�$�5�)&��{�U�!R�y!RUM"=O! 10−9�.^xulA�℄{^x�.?kre�aZ  5�)&�Nx�YO 108K�T��!1z.&�~g��(X�z.�4���U:g"1��3Y)<, 	~T��!RU%x;\�Qk�z�Y)Nxul�H�y!�(hU��Mnr�z2��U�!�)&WU!;a�t[J)R�_�!t�!��X�6aZ  )t 1000− 2000 ��Nx�u" 105K�℄{^xP.A�.^x�z�	U$N�y!O=r�Sa��zSSFF��U�!�)s�g+�i<U�4�
m�-7^�>A���z��z�+�hxm	U$N���>A�Y�y!U^�M;}>A���}z���6XI�s\7w�U'  )t 105 ��Nx�u" 5000K�℄{NxP.



Æ2:Æ�1�/E�R0hz –Smarandche q|6Æ2 49Y�.Nx�,��,TUNL�!RUMo<� k�A"0�S+7��zBA�5}�Uy!U��;�O!([Mn�!�uT��!U�x�	Y);(|!y!��!z. �U+�)C�̂ 	S�!!iU�NxA"�C
3000K�3Y)P.��!P.���HMr�}��TU�g�u���U�g�y71�l� ���&�1 ��f��U� ���&�T ��f}�!T#�UNx����UY��g;71���B�J�lU&��B�~��U����Q  )t 108 ��.Nx�u" 100K�℄{NxC 1K�)�s�������℄A�UÆ  )t 109 ��Nx�u" 12K�xf����TX&|tuOUV1�CO�f  )t 1010 ��.Nx�u" 3K��l℄{Nx" 105K�
1.3. ':YH.*8#U\k��r	=℄	�+E℄	<8Xi℄{z��℄{�!�̂ ! e�	l` u �nl`
d f��
'3m�!t!��dN�!ktz.2tU	=�Y;7 Einstein Uz�=� Dirac U�!�0�z�=7dNi�U	=�S0t�<8	℄	0���!�07r�?t�!2t�U	=�:w0��J�0����0��Ya�2t�f�!�!ktz.2tUNL2t��3	S3m
'�CP.�(�℄	0n�:w Einstein LqSnv���SYa�NL2t��̂ �Sz�=��!�0���℄	0UA�S	=�̂ Pu~0�!tUTheory of Everything�0� 80 ��U<8�R�SnR�SO�I�I�R�U�a1�{bz�=7r�"t	U	=�zh�l�xGl��pX�7p�℄{7�, dU���!�07r�?t	U	=�z!�{!�~!X�7p�℄{7�� dU��O4m��|<8�B|!q�s,*�US��R��Mz/sT$
�3�)vC$
�%(2Z/s�%H:"�sC�zy/s�"���zn�/s�&g	((2�V�)"�ÆT$%� 3 &3�

Einstein T�7�!U{bz���	�x%9r-C#�KuDnl%R��mN�X
�	�C
ZI℄��0Woo�~���#�9`�TCy�B���!i�����̂
Rµν −

1

2
Rgµν + λgµν = −8πGTµν .��	0�	, ^!�^!% 104l.y G�/sn#�
�~
Z��#�;Yp
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ds2 = −c2dt2 + a2(t)[

dr2

1 − Kr2
+ r2(dθ2 + sin2 θdϕ2)].zmU	�C Friedmann 	�0���U
Ptz�Hubble 1 1929 �t�q�<�U	7SSwoh$NU	�m~[i����Uoh$N��!℄	0nU�K���̂ 7$I(��

da

dt
> 0,

d2a

dt2
> 0.TXiQ�~

a(t) = tµ, b(t) = tν,Y��
µ =

3 ±
√

3m(m + 2)

3(m + 3)
, ν =

3 ∓
√

3m(m + 2)

3(m + 3)
,; Kasner x|

ds2 = −dt2 + a(t)2d2
R

3 + b(t)2ds2(Tm)C Einstein ���U 4 + m DZf��S0Vrn�YS�℄�V! 4 Doh$N��Hmt)t�V��S:
t → t+∞ − t, a(t) = (t+∞ − t)µ,TXSOSS 4 DUoh$N��gC

da(t)

dt
> 0,

d2a(t)

dt2
> 0.
'3mp!tU M- 	=C�I	NR�ek!N$�YS	=p��!7{a�7DR�U p-K�̂ �� p S����xU!ft�Y� p 7SSedR�1-KS0�2K�2-K�2DK�# 1.4 ~V!! 1- n�2- n\7+o�



Æ2:Æ�1�/E�R0hz –Smarandche q|6Æ2 51

# 1.4. nU+oT� M 	=�	,�P.)UySZ�ftDR7 11 DU�ABAP.&�7~ 4 S��D1℄FUxK�=���+1 7 S��D;1℄FG^�q��YI��TX!
TSOU 4 D"t	�T�U 7 D?t	�4 D"t	�U2t�/� Einstein i������ 7 D?t	�U2t�/�[y`���z1SOnYS�=�* 1.1 M- 1�G{T
ZC<Z�m�
Z 7 &{5 R7 � 4 &{5 R4�mtk	 1.1 �S^ft	U�i�U$4���TX_[SOTownsend-

Wohlfarth�U 4 Doh$N	m�
ds2 = e−mφ(t)(−S6dt2 + S2dx2

3) + r2
Ce2φ(t)ds2

Hm
,Y�

φ(t) =
1

m − 1
(ln K(t) − 3λ0t), S2 = K

m
m−1 e−

m+2

m−1
λ0tO

K(t) =
λ0ζrc

(m − 1) sin[λ0ζ |t + t1|]
,Y� ζ =

√
3 + 6/m. _)t ς I( dς = S3(t)dt�;oh$N	U�� dS

dς
> 0� d2S

dς2
> 0 KSOI(�RohkXi�~ m = 7 ;$Ng!C 3.04�
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�k	 1.1 ~Ua+k	7a�7ft�z1i�UR0R�7 TErCU�
ogy{5�zn<Z�*z"
Z 1 &�0�{5�nHXi�z�YIUR0ft:1�yvSk7TXw��G~TSOUft�M7TX10bR0~���Uft��z1 3 Dy�ft~�TSa_[X0C (x, y, z)�v_�:
SSDRA�X� 1 U!ft�
§2. Smarandache 8#�CoX8SSxFUR��

1 + 1 =?1#lRl~�TXiQ 1+1=2�1 2 (x+k�l~�TX9iQ 1+1=10�Y�U 10 +k	97 2�gC1 2 (x+k�l~r��S+k�g 0 � 1�7+k|;C
0 + 0 = 0, 0 + 1 = 1, 1 + 0 = 1, 1 + 1 = 10.T��+kk+kX�ekUU0℄~�TXmtS���℄DU���U℄~ ([18] − [20]) |��TDYSR���� a 1 + 1 = 2 J 6= 2�TXiQ 1, 2, 3, 4, 5, · · · YIURf�#lRl N�1YSRl~�T�RRU|9�TSR�CF$(�URU&lR�̂ 2 U&lRC 3�iC 2′ = 3��I�3′ = 4, 4′ = 5, · · ·�YITX;SO!

1 + 1 = 2, 2 + 1 = 3, 3 + 1 = 4, 4 + 1 = 5, · · · ;�)9SO!
1 + 2 = 3, 1 + 3 = 4, 1 + 4 = 5, 1 + 5 = 6, · · ·YIS�+kX/�3�1Y�#lRU+k�ln�TXr�SO 1 + 1 = 2 U�=�t1�TXAnSn+kUkb�VkSSZ� S�� ∀x, y ∈ S,kb x∗y = z�_℄7 S 	:1SS 2 ���p ∗ : S × S → S�-S
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∗(x, y) = z.mt#�U�/�TX_[t#)Y�rl1.	X0!|�Co) S ~UTS�t.	UaX0�z� S ~� n S��;1.	;_ n SdyUa��Sa x, z kt��S���y{�z�:1SS� y -S x ∗ y = z, TX1Y�y{	V	 ∗y��C>y{U��z# 2.1 t0�
# 2.1. �y\6���_Y��m7 1− 1 U�i S �mU#C G[S]�t1�z�TX~POSSI( 1 + 1 = 3 U+kl��TX_[oV! 1 + 1, 2 + 1, · · · X�o℄��#�|4��" 2.1 
ZygD� (A; ◦) V%z
�+rC
Z�4 ̟ : A → A L�&

∀a, b ∈ A�g� a ◦ b ∈ A�HrC
Z$
�3 c ∈ A, c ◦ ̟(b) ∈ A�R�ÆV ̟%z
�4�TX�y\SO[nr�CRl� (A; ◦) �# G[A] UrlUSS���* 2.1 7 (A; ◦) %
ZygD��H
(i) + (A; ◦) 0rC
Zz
�4 ̟�H G[A] T
Z Euler ��7_�+ G[A]T
Z Euler ��H (A; ◦) T
Zz
�uD��
(ii) + (A; ◦) T
Z���yg�uD��H G[A] n<Z���b!% |A|�m��)v (A; ◦) 0[�-Y��H G[A] T
Z���p 2- ��<Z��K�
Z�L�C���_5�9%R& 2- 9�7_������wS�UV��_[mtS��w#U�/|k!t�+k���# 2.2V!! |S| = 3 U��+k�l�
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# 2.2. 3 S�Uo�+k#z# 2.2(a) �
1+1 = 2, 1+2 = 3, 1+3 = 1; 2+1 = 3, 2+2 = 1, 2+3 = 2; 3+1 = 1, 3+2 = 2, 3+3 = 3.z# 2.2(b) �
1+1 = 3, 1+2 = 1, 1+3 = 2; 2+1 = 1, 2+2 = 2, 2+3 = 3; 3+1 = 2, 3+2 = 3, 3+3 = 1.�SSZ� S, |S| = n�_[17	kb n3 ��U+k�l�YITX;_[1SSZ�	�)kb! h �+k�h ≤ n3 �SOSS h- �+k�l
(S; ◦1, ◦2, · · · , ◦h)�10bCR0~�k7FSU+k�l�8����XK7 2 �+k�l�S0℄�TXkbSS Smarandache n- �ftzn�" 2.2 
Z n- p{5 ∑���% n Z � A1, A2, · · · , An �A

∑
=

n⋃

i=1

Ai�<Z � Ai 0p���
o�u ◦i L� (Ai, ◦i) %
Zyg�D�U� n %[Zg�1 ≤ i ≤ n�1�ftUqrn�TX_[(Se*{0bCR0~k�8��\��ftU�	�SO�k��8���\���ftU�	�℄SOzmUCR�f�" 2.3 7 R̃ =
m⋃

i=1

Ri %
Z�2� m- p{5��&#�Zg i, j, i 6= j, 1 ≤

i, j ≤ m, (Ri; +i,×i) %
Z��&#�3 ∀x, y, z ∈ R̃�g�R���uLvprC�H%
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(x +i y) +j z = x +i (y +j z), (x ×i y) ×j z = x ×i (y ×j z)�!
x ×i (y +j z) = x ×i y +j x ×i z, (y +j z) ×i x = y ×i x +j z ×i x,HV R̃ %
Z m- p��+&#�Zg i, 1 ≤ i ≤ m, (R; +i,×i) T
Z0�HV R̃%
Z m- p0�" 2.4 7 Ṽ =

k⋃
i=1

Vi%
Z�2� m-p{5�z�u �% O(Ṽ ) = {(+̇i, ·i) | 1 ≤

i ≤ m}�F̃ =
k⋃

i=1

Fi %
Zp0�z�u �% O(F̃ ) = {(+i,×i) | 1 ≤ i ≤ k}�+&#�Zg i, j, 1 ≤ i, j ≤ k !#�3 ∀a,b, c ∈ Ṽ , k1, k2 ∈ F̃ , g�&���uLvrC�H
(i) (Vi; +̇i, ·i) %0 Fi 0�Y�{5�zY�23%�+̇i�>�Z3%�·i�
(ii) (a+̇ib)+̇jc = a+̇i(b+̇jc);

(iii) (k1 +i k2) ·j a = k1 +i (k2 ·j a);HV Ṽ %p0 F̃ 0� k pY�{5�+% (Ṽ ; F̃ )�z1TXiQ�M- 	=~Uftm�+k	7S��ftm��* 2.2 7 P = (x1, x2, · · · , xn) % n- &bV{5 Rn n�
Z��H&#�Zg
s, 1 ≤ s ≤ n�� P *z
Z s ��{5�\G �_�:ft Rn ~:1V�N e1 = (1, 0, 0, · · · , 0), e2 = (0, 1, 0, · · · , 0),

· · ·, ei = (0, · · · , 0, 1, 0, · · · , 0) (^ i S�C 1�7�C 0), · · ·, en = (0, 0, · · · , 0, 1) -S Rn ~Ur_a (x1, x2, · · · , xn) _[X0C
(x1, x2, · · · , xn) = x1e1 + x2e2 + · · ·+ xnen_� F = {ai, bi, ci, · · · , di; i ≥ 1}�TXkbSS�U��ft

R− = (V, +new, ◦new),Y� V = {x1, x2, · · · , xn}�$4U��TXpk x1, x2, · · · , xs 7t�U�̂ ~:1V� a1, a2, · · · , as -S
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a1 ◦new x1 +new a2 ◦new x2 +new · · ·+new as ◦new xs = 0,;k� a1 = a2 = · · · = 0new O:1V� bi, ci, · · · , di�1 ≤ i ≤ s�-S

xs+1 = b1 ◦new x1 +new b2 ◦new x2 +new · · ·+new bs ◦new xs;

xs+2 = c1 ◦new x1 +new c2 ◦new x2 +new · · · +new cs ◦new xs;

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ;

xn = d1 ◦new x1 +new d2 ◦new x2 +new · · ·+new ds ◦new xs.3�TXSOa P 	USS s- D!ft� ♮z8 2.1 7 P %bV{5 Rn n�
Z��HrC
Z�{5t�
R−

0 ⊂ R−
1 ⊂ · · · ⊂ R−

n−1 ⊂ R−
nL� R−

n = {P} ��{5 R−
i �&g% n − i�U� 1 ≤ i ≤ n�

§3. `x%`x��
3.1. Smarandache ��
Smarandache&� 7S�,{�U��`��7�y�AuFJiU Lobachevshy-

Bolyai `��Riemann `�� Finsler `��7!�a7mt�k���_C�:`�~U�ma��TXCoAnSn�:`�\S^`��Riemann `�U,�����:`�Ua	�lznYY�a�+��
(1)p<Z��<Zzy��8�y��Q�
(2)<
Q�y�7O~U�
(3)�#��%ng�Æw#�[��"
�y��
8�
(4)x%G�R	�
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(5)�oDW)%

Q-"�
QRE��C�

Q�
LxE��WG_~℄(�G�H��
Q8CU
LRE, )� 3.1 xO�

# 3.1. S�ny���.�nyz�Y��∠a + ∠b < 180O�,&S�a���C�:^Ya��v9_[mtnY�*N���w[�Q��
���rC

Q-[��QCRE�#3�:a�ad[|�qXSnHS7^Ya�m>2Ca�!t�vT	a+1m>7SSk��C1�(�R0nv��mtFa�a�gi^Ya��HSnR��_��7�q~t7up�C��:^Ya��wESOUa	�l7+4I�7+:1O��':3m�Lobachevshy � Bolyai�Riemann  Ymt�Up�_C�:^Ya�IS�_�uXmtUp� Y7�
Lobachevshy-Bolyai p��w[�Q��
��h2rC�
Q-[��QCRE�
Riemann p��w[�Q��
��CrCQ-[��QCRE�
Riemannp�SO�>U�g1�z1_[���J`��&WJ Einstein tC7z�=~Ui�)f�̂ )i��T2SS�Jft��I℄�TX7+_[(Sea?S�:a�SO�U`���A��U�:`��Lobachevshy-Bolyai `��Riemann `�� Finsler `��Pu [16] ~�I!YSR��R�U�IS��mt Smarandache `�℄~���Fx�ft`��Y�� Smarandache `�2SSxK��zn�nS�/��Fx�ft`��
Smarandache `�:
�1&��?&��74�&��7&�Xa�� YT��Ua����7~��1&�mtUa�C�:a��1�-�4�[\nr�S�a��
(P − 1) h2rC

Q~PQ��
��L�_wP��Qp-U
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(P − 2�h2rC

Q~PQ��
��L�_wP��rC

Q-U
QCRE�
(P − 3) h2rC

Q~PQ��
��L�_wP��rC%O� k
Q-U
QCRE�k ≥ 2�
(P − 4) h2rC

Q~PQ��
��L�_wP��r7g
Q-U
QCRE�
(P − 5) h2rC

Q~PQ��
��L�_wP��#�Qp-U
QRE�?&�mtUa	�l7+k�:`� 5 �a�~U 1 SJRS�̂ mt[nS�JR�a�_C�:a�~U�ma��
(−1) w[��#���C
�rC

Q�
(−2) rC

QCX7O~U�
(−3) [�
�~
ZIg�AC
�y�
b
Z8�
(−4) GAC
�R	�
(−5) w[�Q��
��C
�rC

Q-[��QCRE�74�&�mtUa	�l7+ko`�~US�JR�a��zmmtnNa�_C�
(C − 1) h2rC�
Q�;%Q*z�Z[����
(C − 2) 7 A, B, C %-ZCdQ���D, E %�ZC���+ A, D, C ~

B, E, C -�dQ�HÆw A, B �Q-Æw D, E �QCRE�
(C − 3) <
Qh(z%�ZC����7&�mtUa	�l7+k Hilbert a	�l~US�JR�a��" 3.1 
Zb7V%SmarandacheE���+zC�
Z{5n�G?LbY��CY���h2��o�0;N?LCY��
Zz% Smarandache E�b7�&�V%Smarandache&��nYS�![\n���Xi Smarandache `�74U:1U�- 3.1� A, B, C C�:.	�SdyUa�kbnyC�:.	�� A, B, C~A�SSaUny�;TXSOSS Smarandache `��gC��:`�a	�lzM��7~��a�7 Smarandache +kU�
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(i) �:^Ya�t1C_w

Q��
��rC

�CrCQon(P
Qt_C�p�ny L 0�a C O.��ny AB��_0�r�SS1 AB 	UaA��S�ny.�� L��0�ny AB 	Ur�SaK:1.�� L Uny�z# 3.2(a) t0�
(ii) a�_w#��ZC��rC

Qt1C_w#��ZC��rC

Q�CrCQ_C��_0��Sa D, E�Y� D, E � A, B, C ~USa�za C dy�z# 3.2(b) t0�A��S�ny0� D, E���r_�S1ny

AB a F, G J� A, B, C ~SSadyU�Sa G, H K:10�vXUny�z# 3.2(b) t0�

# 3.2. s- nyUVr
3.2 b<f`x�/30~SS�jUk	Y<Z�D�T%�D��T�h(C�D0�� 2pZ��<�Z�_5J!
ZwD�m��R���T�h(C�D0�� q Z��<Z�J!455mx�9N-zRK���T%y�Y�D��Y��% p��T%Cy�Y�D��Y��% q�Y�_k�U_℄7SS-n�^U����^+oSb&AO!�a7+?S��U���nt	iQZ7_k�U��FMVZB;7_k�U�z# 3.3 t0�7~ (a) CyPUs�(b) CB�&UFMVZB�

# 3.3. FMVZBU��



60 8 5:  3�O1_'�S – hz��. Smarandache q|6℄#7^US�3 �J��Y�3 �^yP&�SOUTSnK����� D = {(x, y)|x2 + y2 ≤ 1}�Tutte � 1973 �V!!℄#UCRkb�mt
[12] ~ULÆ�℄#kb�n�" 3.2 
ZÆ� M = (Xα,β,P)���%C�d � X �p3)� Kx, x ∈ X �7bd3�A Xα,β 0�
Z�4j� P��5�HD�b 1 ~b 2�U�
K = {1.α, β, αβ} % Klein 4- 3��x* P %�4j��#CrC[Zg k, L�
Pkx = αx�}* 1�αP = P−1α;}* 2�� ΨJ = 〈α, β,P〉 C Xα,β 0y��T�kb 3.2�℄#Uia� YkbCw: P � Pαβ 2t� Xα,β 	SOUd>~Q�PC Klein 4- �k K 2t� Xα,β 	SOU~Q��tEuler-Poincaréa/�TXSO

|V (M)| − |E(M)| + |F (M)| = χ(M),Y� V (M), E(M), F (M)  YX0℄# M UiaZ�PZ�Z�χ(M) X0℄# M U Euler sQ�7RoX�℄# M tH|UyS^U Euler sQ��SS℄# M = (Xα,β,P) 7Cy�Y��~w:k ΨI = 〈αβ,P〉 1 Xα,β 	7_CU�+;�Cy�Y��
# 3.4. # D0.4.0 1 Kelin ^	UH|2CSS�!�# 3.4 ~V!!# D0.4.0 1 Kelin ^	USSH|�_[mt℄# M = (Xα,β,P) X0zn�Y�

Xα,β =
⋃

e∈{x,y,z,w}

{e, αe, βe, αβe},

P = (x, y, z, w)(αβx, αβy, βz, βw)
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× (αx, αw, αz, αy)(βx, αβw, αβz, βy).# 3.4 ~U℄#� 2 ia v1 = {(x, y, z, w), (αx, αw, αz, αy)}, v2 = {(αβx, αβy, βz,

βw), (βx, αβw, αβz, βy)}, 4 �P e1 = {x, αx, βx, αβx}, e2 = {y, αy, βy, αβy}, e3 =

{z, αz, βz, αβz}, e4 = {w, αw, βw, αβw}[\ 2S f2 = {(x, αβy, z, βy, αx, αβw),

(βx, αw, αβx, y, βz, αy)}, f2 = {(βw, αz), (w, αβz)}�7 Euler sQC
χ(M) = 2 − 4 + 2 = 0Ow:k ΨI = 〈αβ,P〉 1 Xα,β 	_C�YI;3CRÆxSO# D0.4.0 1 Klein	UH|�4m�	=℄	<8U$K�TX9_[S0�℄X8#1ft[\��^	UH|�#1�^	UH|kbzn�" 3.3 7� G ��� �l%�B V (G) =

k⋃
j=1

Vi, U�&#�Zg 1 ≤ i, j ≤

k�Vi

⋂
Vj = ∅�' S1, S2, · · · , Sk %!�{5 E n� k Z�D�k ≥ 1�+rC
Z 1-1 �v�4 π : G → E L�&#�Zg i, 1 ≤ i ≤ k�π|〈Vi〉 T
Z[*�

Si \ π(〈Vi〉) n�<Z�Æm�h(8d D = {(x, y)|x2 + y2 ≤ 1}�HV π(G) T GC�D S1, S2, · · · , Sk 0�p�*�kb 3.3 ~^ S1, S2, · · · , Sk UftLw��H|�o��J:1S��$
Si1 , Si2 , · · · , Sik�-S�r_dR j, 1 ≤ j ≤ k�Sij 7 Sij+1

U!ft)��C G 1
S1, S2, · · · , Sk 	UWzp�*�r�Z��nU�=�* 3.1 
Z� G C�D P1 ⊃ P2 ⊃ · · · ⊃ Ps rC?o6�Wzp�*|
U|� G rC~�B G =

s⊎
i=1

Gi�L�&#�Zg i, 1 < i < s,

(i) Gi ToD��
(ii) &#� ∀v ∈ V (Gi), NG(x) ⊆ (

i+1⋃
j=i−1

V (Gj)).

3.3 `x��Æ�&� 71℄#N$	f�U Smarandache `���)M7�l+�R0�0bR0U�B�℄#`�U�	Co1Pu [13] ~�!�m&1Pu [14]− [16] ~��Y7 [16] (�!mvU<8�7kbzn�" 3.4 CÆ�M <Z�� u, u ∈ V (M)0I+
ZIg µ(u), µ(u)ρM(u)(mod2π)�
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ZÆ�&��µ(u) %� u �G��{g�Z?s�C?s�D0��QhwM
Z�M&ZD*VPÆ�&�79N�%9N�# 3.5 ~V!!ny)�℄#	UiaUV�Y�U2TÆx CA���X��\����zm℄�a u �C.�a��:a�S^a�
# 3.5. ny)�.�aJS^a.�a��:a�S^a1 3 Dft~K7_[+tU�Y�aU+t�Y��:ftUV��^Sk7.nU�"�>a;7�:a�# 3.6 ~V!!Y��a1 3 DftU+t��, #~a u C.�a�v C�:a� w CS^a�

# 3.6. .�a��:a�S^a1 3- DftU+t* 3.1 %N�7NÆ�&�nprC�1&��?&��74�&�~7&��k	Ugi�Pu [16]�CR�	��TXn��.℄#`�UV��1Y�V��%_[1ia	6	Æg!�R�9_[K[��iaktUP7SS�,�R�YI�(Se	�.	CR^y' �_b�Mz1.℄#`�~�YIU�=�oDÆ�&�7�QChwÆ��hw��%bV��2CSS�!�# 3.7 ~2!!N�ea�US�.℄#`��7~iaP	URoXi>ia 2 HUÆg!�Ro�
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# 3.7. SS.℄#`�U�!# 3.8 ~2!!# 3.7 kbU.℄#`�~nyUV���b℄�# 3.9 ~2!!>.℄#`�~U`��P��
# 3.8. .℄#`�Uny

# 3.9. .℄#`�U�P�
§4. �e0#���
Einstein U{bz�=}>!ft1i�2tn72^U��uyyM�1�YSa1+ktu~X0SOg+�℄#`�U℄~+k	_[S0℄kb�SSx�ft	�̂ 1>x�ftUTSa	6	SS�����Fx�ft`��" 4.1 q U {�PKj{ ρ GKje\�W ⊆ U�Lm� ∀u ∈ U�oD��P



64 8 5:  3�O1_'�S – hz��. Smarandache q|6i��p ω : u → ω(u)�Æg�Lm��v n, n ≥ 1�ω(u) ∈ Rn sFLm�G�v
ǫ > 0�D��Pv δ > 0 S�PI v ∈ W , ρ(u− v) < δ sF ρ(ω(u)−ω(v)) < ǫ�o U = W�C U {�P|Kje\�[{ (U, ω)�oD��v N > 0 sF
∀w ∈ W , ρ(w) ≤ N�C U {�P
_|Kje\�[{ (U−, ω)��_ ω 7Æg!�R)�3Fx�ftTXSO Einstein U2^ft�CR�	��TX�=F.`�O ω CÆg!�RUV��Co�n�SxFU�=�* 4.1 w'oD (P, ω) 0��� u ~ v C
�rCbV��0�Q�* 4.2 C
Z'oD (

∑
, ω) 0�+CrCbV��H (

∑
, ω) z<Z�p%�8��<Z�p%i�����.CR^y�;�zn���* 4.3 C'oD (

∑
, ω) 0rCyg�Q F (x, y) = 0 _w�0 D n�� (x0, y0)|�U| F (x0, y0) = 0 �&#� ∀(x, y) ∈ D�
(π − ω(x, y)

2
)(1 + (

dy

dx
)2) = sign(x, y).t1�TX/AOFx�ft	�T�kb 4.1��SS m- /� Mm �r_a ∀u ∈ Mm�_ U = W = Mm�n = 1 O ω(u) CSSy1�R�;TXSO/�

Mm 	UF/�`� (Mm, ω)�TXiQ�/� Mm 	UMinkowski8gkbCI(zn��USS�R F :

Mm → [0, +∞)�
(i) F 1 Mm \ {0} 	&&y1�
(ii) F 7 1- :2U�̂ �r_U u ∈ Mm � λ > 0�� F (λu) = λF (u)�
(iii) �r_U ∀y ∈ Mm \ {0}�I(��

gy(u, v) =
1

2

∂2F 2(y + su + tv)

∂s∂t
|t=s=0

.U��Sy�� gy : Mm × Mm → R 7ekU�
Finsler&m+k	;76	! Minkowski �RU/��C�|
;7/� Mm\7Nft	USS�R F : TMm → [0, +∞) ℄I(zn���
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(i) F 1 TMm \ {0} =
⋃{TxM

m \ {0} : x ∈ Mm} 	&&y1�
(ii) �r_ ∀x ∈ Mm�F |TxMm → [0, +∞) 7SS Minkowski �R�2CFx�ft`�USS����r_ x ∈ Mm�TX.: ω(x) = F (x)�;Fx�ft`� (Mm, ω) 7SS Finsler /���Y℄�z�_ ω(x) = gx(y, y) =

F 2(x, y)�; (Mm, ω) ;7 Riemann /��YI�TX;SOnN�=�* 4.4 '!�{5&� (Mm, ω)�
"Æ�Smarandache &�n*z Finsler &��p**z Riemann &��
§5. ��� M��\�r
'S3mU	=℄	CR0<8�!!A�$K<8UR��Y�TX%$?`S�*8�*�r 5.1 %(2Z/s�%H:"�0LC�zy/s{5�UTE-����{5%k�jl_[�WRS�Z�Jl;*(��S	�Y;7Pu [10] ~.�	Uta�M7℄	0�4U�FUta�Einstein }>!ft1i�2tn72^U�3r�_b	
�:ft1Z+3�~7:1U�3+EtuUÆx�q�%�tuJu�O#l�~r�z�77L��W=7HDft97YDftpO 4 Dft�Pu [16] ~�1X���ea2�0b? `�~�tN��4a22^U��T}�S��kU�A|;�S0�U<82^ftm�\�Fx�ft (Mm, ω) (�<8�N��.nftU<8_[�t�u�1R0	*(.�	U:1�Hq�uFUtu��W�tuO�*8�*�r 5.2 "����/s&g�T(2�TE%O�
'3mp	=℄	U�Ce1nq�?SRB�|��Uftt	�3�o��R0USP�S�jU	=℄	0nYn>DUY�1?<hC^�"�{5��#!�T(2�1J!	=�+EU��n�KIUYSR��SkUv��gCq�TO�tuOUlbx�!�q	=~sCftDR7 10�M-	=~UftDR7 11 OY�XiUqJ�q	=K77WwV����R℄	0ne1<8U F- 	=UftDR7 12�4m�Y�℄~�_[��S0UftDR	=<8 Einstein ����1YSa	�R0n'1!℄	0nU&�
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o�9y�p 4&W* 3 &�p 3 &W* 2 &{5��p+k	7 Einstein ���1�x|��nU8a��S��℄	0nsC�p:1AAUi��;�yyM��1�r�℄���|�p~K�J[%�Cn+�[6]-[7]���)℄	0n�gu�p7���	��)fUK��gCq�!�USN℄	|91�p�K$
���pz�U�	=℄	~9�S�*p�7�b7r�℄�KW�(|*p��z��P�p�*pS��TX;B�t�WK7#D U�iU�);7���t[�p�*pm>7SA4�YIq���Y7��W$E���f(!�p��y℄{1℄Z	74U:1U�zU�}�GX�Ha2�y℄{U	=�=7℄	J7R0KGi<qXU(hs,���[|��0m�Sns�℄�+o~ySYSSNL�;�3	=	s,)f)p�O&IU#+o~yS4B|UR��̂ Qk�U+oR��z1B|UR0R�7 ([16])�
(1)kLe�y���Ra�T.���RaTC.��AWnB��
(2)���*�(&{5W�}dzR{5;�r-�
(3)?���R{5���y��℄	0|Y�$K1℄Z	4P�h?S7yU�℄�(��t7)f)p|9�*8�*�r 5.4 "�CÆ�0y�R��9l3�$℄{�$��Sn7℄	0�USSoW6��4m�q��ftDRs,U?S�YSR�MSSw7-�z�ftDR ≥ 11�yQ$℄{;Sk&1q�TSOU��D	�M_�1℄Z	POv�t�Y�sT}�q�s,U.�+EdLU�H�N ��
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