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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 a university, 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.
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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.

Key Words: CCM conjecture, combinatorics, topology, topological graphs,

Smarandache’s notion, combinatorial theory on multi-spaces, combinatorial

differential geometry, theoretical physics, scientific structure.
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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

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

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

technology 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

natural 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 ques-

tions. 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. Another is the mathematical combinatorics motivated by a combinatorial

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

combinatorialization.

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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Abstract: This paper historically recalls each rough step that I passed from

a construction worker to a professor in mathematician and engineer manage-

ment, including the period being a worker in First Company of China Con-

struction Second Engineering Bureau, an entrusted student in Beijing Urban

Construction School, an engineer in First Company of China Construction

Second Engineering Bureau, a general engineer in the Construction Depart-

ment of Chinese Law Committee, a consultor, a deputy general engineer in the

Guoxin Tendering Co., Ltd and a deputy secretary general in China Tendering

& Bidding Association, which is encouraged by to become a mathematician

beginning when I was a student in an elementary school, also inspired by be-

ing a sincerity man with honesty and duty. This paper is more contributed to

success of younger researchers and students.

Key Words: Construction worker, entrusted student, construction manage-

ment plan, construction technology, construction management, project bid-

ding agency, teacher in bidding.
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81 [16] &+,�/��

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

1p``n6m�L�a^93;^\�'-!2006 � 8 S%g`%z�
>#)+iU�Iz<>YK!2006 � 3 S#�
2e-print: %nUM;a℄�%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 yetÆ, 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.�PJ*8H�℄s
-&M- 
-&B6"&2��+&Smarandache�+&.V~6"�+&Finsler�+�|u# AMS(2000): 03C05, 05C15, 51D20,51H20, 51P05, 83C05,83E50

§1. y-��"J�DUsT!�
1.1. (vanuO6"��4�C�G\�&�*4 = x, C = y&G = z&llTuO6".y�1T��f%\�&��z (x, y, z),JO6"��4�C�G�
"\�&*
�
"u~* t&llTJO6".y���z (x, y, z, t) \��uO6"�SuO0� 1.1�8
" �lTuO�G&l�℄allT
0  %8H#Of�:u�T8H%lTM[ (section)�

� 1.1. �z_%
"uO�℄%S.Sjf/|a&�℄Sj%8H6"7:[JO6"ul3%&��℄Sj%6"u 3 +%&*
�:
"u~&lu 4 +%, ��u Einstein %
6|�
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1.2. y-IZUN�Æv�n	�℄�e	%|*&℄~u Einstein %
o1�J&M
?�7l�8H%�℄s
-&�A
-!*&8HXJ/lTh-/�6aO%�X�a6"&�T6"�(�6���Vn2%uO&i�T�X%�(�~%�6"rS�℄s�-Gsgmi�w��~&G7G�~aOd&sgmi-G�y^�A(�M9&aq�h 137 }	%VO#G�_h%%�8H�n	 Hawking %|7&℄s.S�J℄-/�=^'ZJ%S
 ([6]− [7])&*� 1.2 Fm�

� 1.2. �=^'%ZJ� 1.3 =&ya\��8H"�℄s�k%VO70�&)2.S_h�℄|## %8H�J�

� 1.3. 8H�℄s%�J
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-%�;S
&8H�Sy?%VO�J�3*d*9\ /8H�℄s�k/lT�6�6"&lTP 137 }	j℄s%�Ekl�Æ&H%Xk
"* 0�H(ErG%7V*Er�%VV�rjU
��u$%�?*M
%�%"a�
%~G�
"{y℄s�k&6"d{y��0�M��4slaO /
" 10−43 ℄&VVu 1093kg/m3&7V= 1032K��
%8H�Xlt`D&.(
"�6"*�61�N�_aO /
" 10−35 ℄&7V= 1028K&8HrS��z[�&S)xa 10−32 ℄%
"�o�� 1050 b�[�
X��rn�%mi.S&�
<�
ou{|l%oÆa`Q&�"/�~�G&po�/o*:uoPU0Æ�&.S%midE(�Æ��l
MBi�
�7%�J�~f%&hGBi)f/zBi&S?7V=+&)�r%Bi*zBiu<
_&��d�.(=i*9il�A 
 zBi%
`D%m
%8H�=3aO /
" 10−6 ℄&7V* 1014K,>3aO /
" 10−2 ℄&7V* 1012K,�M"&p���/��*:u��K5�Æ��8H=`m�UAmi&"/7V4G"1010K y:$&mi%S�
"Pu|Y%&HLx�uH3`luH\O&Ei�
UE`m��TaO /
" 1− 10 ℄&7V=2P 1010 − 5× 109K&9i*z9i�:i*�:iu<

_&.S��~%�i�=$iy�z=$i&sgmi�kS-GEi(&�~y�i"A%#l`m (�LVD$|pV*8HSh%�oa�ed-)� K;aO /
" 3 Æ?&7V=2P 109K&)x0� P 1 �	��&(h1GM9-G*�&(z��\,L�
?&(9~%mi�*�i�%iP� � 10−9&"AVV#��/M9VV�~3s~f baO /L�
?&7V=+ 108K&UAmiauH3`=	�~
su
�uH\O">~%
_b�$&{�
X, 8H=UAmi�%�V��/:D�"/�
7V#�4G&�i(sk%�~r> +Y
#G%Ei&=?�%:iT�&Fy�
E(.�`mEi�\O('aO /
" 1000− 2000 	&7V=2P 105K&M9VV�k�/"AVV�"/8H%0�&�i � +l7"k*lTBB#G%Ei$
P8	Æ%
X%fKY
�liS�4o�l�~*�&"/Æ%5V=8H%0�lK5o�&���i%�4d�
℄o�l�~
℄*��('L�`�T)��Dr /
" 105 	&7V=2P 5000K&M97V�k
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`N�; Smarandache +ai+/"A7V&yB*yz%sgmi�%i+VP7D��Pq�l?�	&"℄s^M.S%�i%�~�= �
syr>EiN2yrEi%JV&8H�
�f,��i*EiuHÆa%Æ�
�&�8HuG��a%&7V�P=*
3000K�{�
�k&Ei�k#G&�d.�.SFz%C4�2/FB%C4&vua�_�7�#G?&a7���#G%&7�#G?&U7���.S�Uk
z%7V�9�q%ZBC4lua9��℄rn�_%3`�℄r=#G%�G1K; /
" 108 	&"A7V=2P 100K&M97V* 1K�uG��*G�LG:Z 4,D5//
" 109 	&7V=2P 12K&N6K5#G?L?Q|# %~t�$:Wh /
" 1010 	&"A7V=2P 3K&�_M97VP 105K�

1.3. y-N�Æv�mDUsT!�
-M
7fYM
N}|aM9"1AM9mi&�:i e�:?/ u*d?/ d hG�p_p�^`m�}A\�mi&"uH��%
-&��u Einstein%u`-* Dirac %~io?�u`-u\�
o%
-&lF�/N}8HM
?,l~io?uy/$|mi��o%
-&SL:uo�p(uo�/(uo��,A��ohG�mi&"uH��%sg��o�{:Tp�p_	��k&4fM
?�&SL Einstein g�l)3o/|l�,Asg��o&�|lu`-*~io?&7lM
?%�|l
-&�9n=q3`m%Theory of Everything�q� 80 f	%N}&;
l)E(# H<T��;
%}7a/��u`-uy/9|8H%
-&*�/_�N\_�2M)&S�EM9uq9ÆÆ%,l~io?uy/$|8H%
-&*:i�9i�=i)&S�EM9ua2ÆÆ%�ltK=fJ,N}&ÆQ��℄!g�;%l��;
&i*<-DQ~+E-zq*Q~&-d�=<--S2OnzO*%,�<--nz"3,&+<-+Ub03d�-�+znz(JrS+ 3 UE-
Einstein n	Sa`%��u`(E
*�-t�j7^pÆ7Q�&E-�*+I<*)
E
*̂ ~=�1+X�wdN����+p�t�5�D*YX�+7l�
o1�J&�

Rµν −
1

2
Rgµν + λgµν = −8πGTµν .S-8H?E
, �V�aVS 104l.y 1&<-&p�~;�~=;+p��*L
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o1�J%lA�`DT
ds2 = −c2dt2 + a2(t)[

dr2

1 − Kr2
+ r2(dθ2 + sin2 θdϕ2)].u�%8HD* Friedmann 8H�q�f	%h9|*&Hubble a 1929 rm&�℄�U%8HulT%��50�%8H&tV�
o1�J%�50�TG�M
?�%Ob��&�S0<sn2

da

dt
> 0,

d2a

dt2
> 0.?L$!&.

a(t) = tµ, b(t) = tν,�e&
µ =

3 ±
√

3m(m + 2)

3(m + 3)
, ν =

3 ∓
√

3m(m + 2)

3(m + 3)
,l Kasner V�

ds2 = −dt2 + a(t)2d2
R

3 + b(t)2ds2(Tm)* Einstein 1�J% 4 + m +�6T�lF~Gd&�TT�
�W` 4 +�50�T����
"\r`DuW
t → t+∞ − t, a(t) = (t+∞ − t)µ,?L# lT 4 +%�50�T&	*

da(t)

dt
> 0,

d2a(t)

dt2
> 0.p_p�i`m% M- 
-*T�:�;
<D�sd��l
-�Emi
u97lu+�
z% p-f&�Sf p T��(4V%i6"&�e p ulT����1-flFD��&2-fD�[f�� 1.4 =W`� 1- f�2- f�SZJ�
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(a)

? 6 ?
6 6

?-
(b)� 1.4. f%ZJn	 M 
-&8HpS�k
%vT�#6"+�u 11 +%&�℄s�k?&S= 4 T��+a��%M��PG&l�� 7 T��+la�����C�&�^#G?L_h # % 4 +9|8H* 
0% 7 +$|8H�4 +9|8H�%��o$- Einstein 
o1�J&l 7 +$|8H�%��o$--N/�J&"y# d[�TS-�bv 1.1 M- �<+1`D~=^Q=;HY~= 7 U`h R7 + 4 U`h

R4���D
 1.1 *��6":%9
o%bOn2&?L.y# Townsend-

Wohlfarth"% 4 +�50�8He"
ds2 = e−mφ(t)(−S6dt2 + S2dx2

3) + r2
Ce2φ(t)ds2

Hm
,�e

φ(t) =
1

m − 1
(ln K(t) − 3λ0t), S2 = K

m
m−1 e−

m+2

m−1
λ0tt

K(t) =
λ0ζrc

(m − 1) sin[λ0ζ |t + t1|]
,�e ζ =

√
3 + 6/m. 

" ς <s dς = S3(t)dt&l�50�8H%n2 dS

dς
> 0* d2S

dς2
> 0 �# <s��+�;|a&. m = 7 l0�	i* 3.04�
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 1.1 =%7f�:
u7lu6"&"y
J%�?;
u D��^�t~(b_`h&,&Q=;{w#~= 1 U		+`h-)�|a&*
�^%�?6"�a&vHlD
u?L%3Sj= # %6"&d
u?Laq8�?=<0�%6"&k*a 3 +t(6"=&HT7.y|m* (x, y, z)&H
.�S�lT+��/)/ 1 %i6"�
§2. Smarandache +nJ�g&$lT(�%;
*

1 + 1 =?ak��_=&?L$! 1+1=2�a 2 f5Z;e_=&?LU$! 1+1=10&�e% 10 f�:Uu 2�	*a 2 f5Z;e_=.(}TZ;C4 0 * 1&SZ;�l*
0 + 0 = 0, 0 + 1 = 1, 1 + 0 = 1, 1 + 1 = 10.n	��D&�D)/4DÆ%Æ?'{&?L��lA�z'+%�!�%Æ'{ ([18] − [20]) QB� ��T;
&B�ÆQ 1 + 1 = 2 n 6= 2�?L$! 1, 2, 3, 4, 5, · · · �^%�hGk��_ N�a�T�_=&n	��%�%&HT�D*j[b�f%�%?��&� 2 %?��* 3&�* 2′ = 3�z^&3′ = 4, 4′ = 5, · · ·��^?L�# �

1 + 1 = 2, 2 + 1 = 3, 3 + 1 = 4, 4 + 1 = 5, · · · ;z
U# �
1 + 2 = 3, 1 + 3 = 4, 1 + 4 = 5, 1 + 5 = 6, · · ·�^l�Z;)l�{la�Ak��%Z;e_d&?L.�# 1 + 1 = 2 %S-�ma&?LauldZ;%D��WDlT�- S&̀ ∀x, y ∈ S,D� x∗y = z&�'u S :�alT 2 CS-�A ∗ : S × S → S&i#
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∗(x, y) = z.���T%�l&?L.y��=�Ay_a�[:|m`Q��g= S =%HTC��[:%7|m&*
 S =( n TC&la�[:�
 n T
et%7,}T7 x, z &"qIln(�t[&*
�alTC y i# x ∗ y = z, ?La�nt[:z: ∗y&D*8t[%ÆB&*� 2.1 Fm�

� 2.1. qt�-Æ�vV��A`�u 1− 1 %�� S `�%�* G[S]�ma&*
?L{	 lT<s 1 + 1 = 3 %Z;_|&?L.ygW` 1 + 1, 2 + 1, · · · )^+�x��TQ�G�bf 2.1 ~=�b�, (A; ◦) OS�~+}�^~=#� ̟ : A → A :)_
∀a, b ∈ A&�w a ◦ b ∈ A&f�^~=Q~+G c ∈ A, c ◦ ̟(b) ∈ A&��5O ̟S�~#��?L4(|# ydy/��_| (A; ◦) 7� G[A] %y_%lTS
�bv 2.1 � (A; ◦) S~=�b�,&f

(i) } (A; ◦) 	�^~=�~#� ̟&f G[A] D~= Euler 4�{
&} G[A]D~= Euler 4&f (A; ◦) D~=�~Yx�,�
(ii) } (A; ◦) D~=Ea+�bYx�,&f G[A] &Q=C;+lVS |A|,�B&zq (A; ◦) 	/℄7S
&f G[A] D~=Ea+* 2- 4KQ=C;j�~=":)**C;
h+�S�_ 2- �&{

g�`/(rTC%~#&.y��lA(r�%�l�D`F(Z;S
&� 2.2W`� |S| = 3 %}AZ;e_�
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� 2.2. 3 TC%�vZ;�"� 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."� 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.`lT�- S, |S| = n&.yaS:D� n3 A
z%Z;e_��^?L�.yalT�-:z
D�` h AZ;&h ≤ n3 l# lT h- BZ;e_
(S; ◦1, ◦2, · · · , ◦h)�aq8��?=&�u�l%Z;e_&T�;�e)�u 2 BZ;e_�lF2&?LD�lT Smarandache n- B6"*d�bf 2.2 ~= n- *`h ∑&E�S n =A� A1, A2, · · · , An +%

∑
=

n⋃

i=1

AiKQ=A� Ai 	LE��~(Yx ◦i :) (Ai, ◦i) S~=�b��&�� n S��b&1 ≤ i ≤ n�aB6"%F�d&?L.yfl���q8��?=��T�;��~6"%:
l# B��BT�B;�B�~6"%:
&�# u�%��Sh�bf 2.3 � R̃ =
m⋃

i=1

Ri S~=E�+ m- *`h&K_pÆ�b i, j, i 6= j, 1 ≤

i, j ≤ m, (Ri; +i,×i) S~="K_pÆG ∀x, y, z ∈ R̃&�w��+Yx�qL�^&f-
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(x +i y) +j z = x +i (y +j z), (x ×i y) ×j z = x ×i (y ×j z)	C

x ×i (y +j z) = x ×i y +j x ×i z, (y +j z) ×i x = y ×i x +j z ×i x,fO R̃ S~= m- *"�}_pÆ�b i, 1 ≤ i ≤ m, (R; +i,×i) D~=�&fO R̃S~= m- *��bf 2.4 � Ṽ =
k⋃

i=1

Vi S~=E�+ m- *`h&,YxA�S O(Ṽ ) =

{(+̇i, ·i) | 1 ≤ i ≤ m}&̃F =
k⋃

i=1

Fi S~=*�&,YxA�S O(F̃ ) = {(+i,×i) | 1 ≤

i ≤ k}�}_pÆ�b i, j, 1 ≤ i, j ≤ k CpÆG ∀a,b, c ∈ Ṽ , k1, k2 ∈ F̃ , �w_�+Yx�q�^&f
(i) (Vi; +̇i, ·i) S� Fi 	+*�`h&,*�^vS�+̇iÆ&��TvS�·iÆ,
(ii) (a+̇ib)+̇jc = a+̇i(b+̇jc);

(iii) (k1 +i k2) ·j a = k1 +i (k2 ·j a);fO Ṽ S*� F̃ 	+ k **�`h&TS (Ṽ ; F̃ )�"y?L$!&M- 
-=%6"e"f�:ulAB6"e"�bv 2.2 � P = (x1, x2, · · · , xn) S n- U�H`h Rn &+~=;�f_pÆ�b s, 1 ≤ s ≤ n&; P {w~= s +D`h�
_ V��y6" Rn =�azds e1 = (1, 0, 0, · · · , 0), e2 = (0, 1, 0, · · · , 0),

· · ·, ei = (0, · · · , 0, 1, 0, · · · , 0) (4 i TC* 1&S1* 0), · · ·, en = (0, 0, · · · , 0, 1) i# Rn =% �7 (x1, x2, · · · , xn) .y|m*
(x1, x2, · · · , xn) = x1e1 + x2e2 + · · ·+ xnen
; F = {ai, bi, ci, · · · , di; i ≥ 1}&?LD�lT�%�~6"

R− = (V, +new, ◦new),�e V = {x1, x2, · · · , xn}�
\Kx(&?L�D x1, x2, · · · , xs uRl%&�.�az~ a1, a2, · · · , as i#
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a1 ◦new x1 +new a2 ◦new x2 +new · · ·+new as ◦new xs = 0,lD( a1 = a2 = · · · = 0new t�az~ bi, ci, · · · , di&1 ≤ i ≤ s&i#
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.{l?L# 7 P :%lT s- +i6"� ♮�� 2.1 � P S�H`h Rn &+~=;�f�^~=D`hW�
R−

0 ⊂ R−
1 ⊂ · · · ⊂ R−

n−1 ⊂ R−
n:) R−

n = {P} KD`h R−
i +UbS n − i&�� 1 ≤ i ≤ n�

§3. Y�wY�?&
3.1. Smarandache ?&
SmarandacheK�ulAy��%	��+&S�(�;rjÆ$% Lobachevshy-

Bolyai �+�Riemann �+7 Finsler �+&S`r7u��zd
Kn
��y�+=%`�bE�?L�gauld�y�+����+�Riemann �+%pl�J��y�+%b
e_"d[�HnbEwG*
(1)�Q=;%Q=,�+;�EY	���,
(2)Q���LY	n�hK,
(3)	pÆ;S&?&(sp�>E+#~;Y	Z~M,
(4)�-��L�0,
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(5)*�[wz-~���:#������&K^>~���+~<��+�w�
�13���&f������^�~<��, z4 3.1 �=�

� 3.1. ln)t7}n
�%)tu?�e&∠a + ∠b < 180O�y?lnbExD*�y4HbE&HU.y��d[�A6��v*s>E��B+~;&8�^~���:>E+��*���k{�ybEbÆyQ&�Ll)�#S4HbE
�8�*bE`m&H :�fa�8ulTd
�*y&4f�?�3o/��j,nbE"a4HbE&�l)E(G`�/u(�{�SG�E�f�y4HbE&'Y# %b
e_u��
&u��aBd�_�p�&Lobachevshy * Bolyai�Riemann Æ~��
z%�E
��y4HbEm#G`�GL��%�EÆ~u*
Lobachevshy-Bolyai �E*s>E��B+~;&���^����:>E+��*���
Riemann �E*s>E��B+~;&*�^��:>E+��*���
Riemann�E# B}%E	a/"y.y7l`=�+&?�d Einstein �*Su`-=%
o
6&�=
o1 �lT`=6"�z^2&?Lu�.yfl��9u�ybE# �%�+l�;E(%�y�+�Lobachevshy-Bolyai �+�Riemann �+* Finsler �+-9n [16] =T���T;
�;
%T�#o/�� Smarandache �+'{l7l.V~6"�+&�e` Smarandache �+�lT(bY?*d&dlN_Y?.V~6"�+�
Smarandache �+S�a<K���K��{� K�*{K�),A&Æ~n	
z%bE7l�S=&a<K���%bE*�ybE"1$-"4$y�d[ +lnbE*
(P − 1) ���^~����(��B+~;&:)-s(;+��L:��



�=u��r-o/��[
` –Smarandche +ai�= 87��*��,
(P − 2$���^~����(��B+~;&:)-s(;8�^~���:����*��,
(P − 3) ���^~����(��B+~;&:)-s(;8�^-�+ k���:����*��&k ≥ 2,
(P − 4) ���^~����(��B+~;&:)-s(;8�nb���:����*��,
(P − 5) ���^~����(��B+~;&:)-s(;+p���L:��������K���%b
e_u�D�y�+ 5 nbE=% 1 Tn�T&���ydlnn�nbE
��ybE=%`�bE*
(−1) s>E+pÆ�;*~E�^~���,
(−2) �^~���*yn�hK,
(−3) >E~;�~=4b&%*~EY	�l~=M,
(−4) ��%*~E�0,
(−5) s>E��B+~;&*~E�^~���:>E+��*���{� K���%b
e_u�DA��+=%lnn�nbE&u���d�bE
�*
(C − 1) ���^����6P-��{w�=>E+;,
(C − 2) � A, B, C S�=*O�+;&D, E S�=**;�} A, D, C �

B, E, C �;O�&f(s A, B +��:(s D, E +��*��,
(C − 3) Q����dw-�=**+;�{K���%b
e_u�D Hilbert b
e_=%lnn�nbE�bf 3.1 ~=K�OSSmarandache�E+&},^*~=`h&*1��lS
6*S
&6��	�(		�<��*S
�~=w- Smarandache �EK�+K�OSSmarandacheK��d[�Tkiy�d[}�N|a Smarandache �+uKx�a%�{ 3.1 E A, B, C *�y�[:1T
et%7&D�)t*�y�[:x�

A, B, C =a"lT7%)t�l?L# lT Smarandache �+�	*7�y�+b
e_uiF&S=}nbEu Smarandache �D%�



88 L�y: ihUA
bx� – 
`N�; Smarandache +ai
(i) �y4HbEma*-s~���B+~;&�^~�6*�^���K3(���F
���E)t L q�7 C t�%/)t AB�V�q� +lT
a AB :%7a"(ln)t�%/ L&lq�)t AB :% +l7�
�a�%/ L %)t&*� 3.2(a) Fm�
(ii) bE-spÆ�=**;�^~���ma*-spÆ�=**;�^~���6*�^��
��V�q�}T7 D, E&�e D, E 7 A, B, C =%l7&*7 C et&*� 3.2(b) Fm&a"(ln)tq� D, E�l` �}Ta)t

AB 7 F, G n
7 A, B, C =lT7et%}T7 G, H �
�aq�HL%)t&*� 3.2(b) Fm�

� 3.2. s- )t%~G
3.2 b�kY�-�I?=lT4P
%D
"Q=Y[6}ST[&6}*�3^T[	A℄

2p =J&Q�=J
h4'~=3["bD$��,6}*�3^T[	A℄ q=J&Q=J4'F�kl�+��:,�j��>}SYE*Y[&m;E�S
p,�}S*YE*Y[&m;E�S q��e.D�%�'ulTq)/�[%�~Sf�[ZJl
?a `r7u�9u�~%���)|:$!�[u.D�%&l9iA$Ælu
.D�%&*� 3.3 Fm&S= (a) *)�%0[&(b) *v-?%9iA$Æ�

� 3.3. 9iA$Æ%#G
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` –Smarandche +ai�= 892�u�[%lANÆ&�Sf�ANÆ8�[)�?&# %HT[A�z(/H� D = {(x, y)|x2 + y2 ≤ 1}�Tutte / 1973 	W`�2�%��D�&��
[12] =%�9&2�D�/d�bf 3.2~=54 M = (Xα,β,P)&E�S^:qA� X +rGzD Kx, x ∈ X+nKOG+%A Xα,β 	+~=:
�% P&KGK
[+K� 1 �K� 2&��
K = {1.α, β, αβ} S Klein 4- Ge&�^ P S:
�%&G*�^��b k, :)
Pkx = αx��v 1*αP = P−1α;�v 2*e ΨJ = 〈α, β,P〉 ^ Xα,β 	Y;�n	D� 3.2&2�%B7*[Æ~D�*4W P * Pαβ ��/ Xα,β :# %e��!,r* Klein 4- C� K ��/ Xα,β :# %�!�j�Euler-Poincarébl&?L# 

|V (M)| − |E(M)| + |F (M)| = χ(M),�e V (M), E(M), F (M) Æ~|m2� M %B7��r�*[�&χ(M) |m2� M % Euler HQ&S�+)/2� M Fm,%vT�[% Euler HQ�DlT2� M = (Xα,β,P) u*YE*+&.4W� ΨI = 〈αβ,P〉 a Xα,β :u.f%&�lD*YE*+�
� 3.4. � D0.4.0 a Kelin �[:%m,�*lTki&� 3.4 =W`�� D0.4.0 a Kelin �[:%lTm,&.y��2� M = (Xα,β,P) |m*d&�e

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 =%2�( 2 B7 v1 = {(x, y, z, w), (αx, αw, αz, αy)}, v2 = {(αβx, αβy, βz,

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

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

(βx, αw, αβx, y, βz, αy)}, f2 = {(βw, αz), (w, αβz)}&S Euler HQ*
χ(M) = 2 − 4 + 2 = 0t4W� ΨI = 〈αβ,P〉 a Xα,β :.f��^�{��CV# � D0.4.0 a Klein[:%m,�K=f
-M
N}%0b&?LU.ylF(2&$�a6"y�fB�[:%m,��aB�[:%m,D�*d�bf 3.3 �4 G +C;A�E-�� V (G) =

k⋃
j=1

Vi, ��_pÆ�b 1 ≤

i, j ≤ k&Vi

⋂
Vj = ∅&1 S1, S2, · · · , Sk SV�`h E &+ k =Y[&k ≥ 1�}�^~= 1-1 �Y#� π : G → E :)_pÆ�b i, 1 ≤ i ≤ k&π|〈Vi〉 D~='|K

Si \ π(〈Vi〉) &+Q=�(�*�3M� D = {(x, y)|x2 + y2 ≤ 1}&fO π(G) D G^Y[ S1, S2, · · · , Sk 	+*B|�D� 3.3 =�[ S1, S2, · · · , Sk %6"44`Bm,(�|���alA��
Si1 , Si2 , · · · , Sik&i#` ��� j, 1 ≤ j ≤ k&Sij u Sij+1

%i6"
&D* G a
S1, S2, · · · , Sk :%ww*B|�y/�[&(d[%S-�bv 3.1 ~=4 G ^T[ P1 ⊃ P2 ⊃ · · · ⊃ Ps �^��z+ww*B|�J��4 G �^g�� G =

s⊎
i=1

Gi&:)_pÆ�b i, 1 < i < s,

(i) Gi D�[+,
(ii) _pÆ ∀v ∈ V (Gi), NG(x) ⊆ (

i+1⋃
j=i−1

V (Gj)).

3.3 Y�?&54K�ua2�sd:h7% Smarandache �+&z
dup_w-�?7q8�?%ÆÆ�2��+%:
�ga9n [13]=a`&=?a9n [14]− [16]=&℄~u [16] f%�a3%N}&SD�*d�bf 3.4 ^54M Q=C; u, u ∈ V (M)	�7~=4b µ(u), µ(u)ρM(u)(mod2π)&



�=u��r-o/��[
` –Smarandche +ai�= 91O (M, µ) S~=54K�&µ(u) S; u +��Dxb�NWU6*WUY[	+Y�ush~=6hK=[iO(54K�n��6-���� 3.5 =W`�)tk�2�:%B7%~#�e%�
CVÆ*�/.�)/.��/.&u�2&7 u D*�H7��y7*��7�
� 3.5. )tk��H7n��7�H7��y7*��7a 3 +6"=�u.yfm%&�e7%fm(~/�y6"%~#&�
lDu�)%&b	87�u�y7�� 3.6 =W`��1A7a 3 +6"%fm�v, �=7 u *�H7&v *�y7l w *��7�

� 3.6. �H7��y7*��7a 3- +6"%fmbv 3.1 -��n�54K�&L�^a<K���K��{� K��{K��D
%"a09n [16]�*t/
T&?Ld[Y?�[2��+%~#�a�A~#&

.yaB7:-3C	i��&U.yb�qIB7&"%rulTq9��&�^`fl�
T�[:���t_Æ(���i*a�[2��+=(�^%S-*�[54K�nS��*us546us+;S�H;��*lTki&� 3.7 =M`�s/�,[e%lA�[2��+&S=B7



92 L�y: ihUA
bx� – 
`N�; Smarandache +air:%�+|a8B7 2 b%C	i��+�
� 3.7. lT�[2��+%ki� 3.8 =M`�� 3.7 D�%�[2��+=)t%~#&℄-2&� 3.9 =M`�8�[2��+=%�Afr#�
� 3.8. �[2��+%)t

� 3.9. �[2��+%fr#
§4. �f�nJ?&
Einstein%��u`-℄Q�6"a
o��du��%&N2�td
k�&�l7af�|#=uq# "f�2��+%'{f�:.ylF2D�/lTV~6":&�a8V~6"%HT7:-3lT�~l7l.V~6"�+�



�=u��r-o/��[
` –Smarandche +ai�= 93bf 4.1 P U SVCALS ρ ?ALIF&W ⊆ U�BMW ∀u ∈ U&N=ZVCKUXO ω : u → ω(u)&\J&BMW℄R n, n ≥ 1&ω(u) ∈ Rn Q>BMW?^R ǫ > 0&H=ZVCR δ > 0 DVC� v ∈ W , ρ(u − v) < δ Q>
ρ(ω(u)− ω(v)) < ǫ�[N U = W&< U SVCTALIF&ES (U, ω),N=Z^R N > 0 Q> ∀w ∈ W , ρ(w) ≤ N&[< U SVCYGTALIF&ES (U−, ω)�V� ω uC	i��
&{.V~6"?L# Einstein %��6"�*t/
T&?L[-.�[�+t ω *C	i��%~#&�g(d[}T(�%S-�bv 4.1 sW�[ (P, ω) 	+�; u � v *~E�^�HÆ�	+���bv 4.2 ^~=W�[ (

∑
, ω) 	&}*�^�H;&f (

∑
, ω) ,Q=;LS>M;6Q=;LSdY;�`/�[���t&l(*dS
�bv 4.3 ^W�[ (

∑
, ω) 	�^�bY� F (x, y) = 0 -sX� D &+;

(x0, y0) �K�� F (x0, y0) = 0 K_pÆ ∀(x, y) ∈ D&
(π − ω(x, y)

2
)(1 + (

dy

dx
)2) = sign(x, y).ma&?L_a .V~6":�n	D� 4.1&`lT m- �# Mm * �7 ∀u ∈ Mm&
 U = W = Mm&n = 1 t ω(u) *lT�L���l?L# �#

Mm :%.�#�+ (Mm, ω)�?L$!&�# Mm :%Minkowski}bD�*<s*dn2%lT�� F :

Mm → [0, +∞)�
(i) F a Mm \ {0} :hh�L,
(ii) F u 1- Vz%&�` �% u ∈ Mm * λ > 0&( F (λu) = λF (u),
(iii) ` �% ∀y ∈ Mm \ {0}&<sn2

gy(u, v) =
1

2

∂2F 2(y + su + tv)

∂s∂t
|t=s=0

.%`D�t(" gy : Mm × Mm → R u�D%�
Finsler(If�:�u-3� Minkowski |�%�#&�eQ<�u�# Mm�Ss6":%lT�� F : TMm → [0, +∞) �<s*dn2�
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(i) F a TMm \ {0} =

⋃{TxM
m \ {0} : x ∈ Mm} :hh�L,

(ii) ` � ∀x ∈ Mm&F |TxMm → [0, +∞) ulT Minkowski |���*.V~6"�+%lT℄k&̀  � x ∈ Mm&?L=k ω(x) = F (x)�l.V~6"�+ (Mm, ω) ulT Finsler �#&℄~2&*

 ω(x) = gx(y, y) =

F 2(x, y)&l (Mm, ω) �u Riemann �#��^&?L�# d�S-�bv 4.4 WV�`hK� (Mm, ω)&~s5&Smarandache K�&{w FinslerK�&�i{w Riemann K��
§5. O℄\_-YbU!�p_lp�%
-M
*�?N}a`��~0bN}%;
&�e?L
���T�v�(v!� 5.1 -d�=<--S2Onzq�*�,�<-`h-�D�:��CY`h-`-��.y(E�T��&���Y4(fT8H&��u9n [10] =�%8H%|7&duM
?VKxI�%|7�Einstein ℄Q�6"a
o��du��%&{lA��:<�y6"a�fpV=u
�a%�{fY|#%CV&�℄
�|#n#� k�V=lAul
uSgI&E-uG+6"Uu++6"�A 4 +6"&9n [16] =`yu(�^�0M�q8$Æ�+=j�s�~|0M��%�vnR/l�℄D%p2�l�lF(%N}��6"�?1`.V~6" (Mm, ω) f%N}�s/	�)6"%N}.yrm&2>a�?:Y4�%8H%�a&��℄rj%|#�vEv|# �v�(v!� 5.2 nz"3+<-Ub%4Dd�-D�-�-p_p�i
-M
%ry�a��℄9u�e	Q#G%6"|
&{l�|f�?%uP�l�P
%
-M
?�Z)Q
f%"�fT��*�'nz`h+F*V%4Dd�Æ�a�_
-7fY%n2d&bI|�T;
(lD%K}&	*�℄ 
 �|#
 %FRNf��j
-=!*6"+�u 10&M-
-=%6"+�u 11 tHAu$%jn9j
-�uS|r~#�l>�M
?��aN}% F- 
-%6"+�u 12�K=f�A'{&.y7llF%6"+�
-N} Einstein 1�J&a�l7:&�?�ra�M
?�%?[�
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` –Smarandche +ai�= 95v�(v!� 5.3 nzyV
&6"|�JE-5T	D��^~("tY	� 4 U"| 3 U6� 3 U"| 2 U`h-2Mf�:u Einstein 1�Ja
zV�n2d%T7T�l�[&M
?�!*2M�a
�%
o&�q�td
�k�& +Me
'1,2M=�8d%�G*>:"[6]-[7]$,z
M
?�,�#2MuqI
z8H�
z
6%q{&	*�℄�T%lsM
�%a2M��\
�72Mu`%&
-M
=U(lA>M&S℄�u +Me�Evf,>M��*
$�2M�>MTe&?L�drm}��uk�7%&T
%z
�u�W&Fy2M7>M�8ular��^�℄&℄~u8�GE0��
��>f�2M�fOM9a2�:uKx�a%&*��%��)��0MfOM9%
-&
-uM
nu�?�0
X�L%sk!g�f	yQ&o?e"l)!PMeZJ=O
u�lTsgEl�{
-:!g
6kB&o2I|
ZJ=OuOÆQ%;
&�
:De%ZJ;
�"yÆQ%�?;
u ([16])*
(1)�D�Q�_&
En74D
E+&n7D*
E+%"K�z�
(2){4B|%dU`hw&g9,�`h��j7�
(3)x
4+�`hYI�_�`M
?Q"&0ba2�:D	�k9uSO%SM&flrmS
6kB�%�v�(v!� 5.4 nz^5T	Y	y%dt#E-6M976�~l)uM
?V%lT�KQ
�K=f�℄`6"+�!g%9u&�T;
du#%�.\�*
6"+� ≥ 11&vD6M9�
lDha�℄ # %��+:&d
.�a2�:	 H�F(��PnR/�℄!g��7fY��%aG�2h�7
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Abstract: By showing several thought models, this paper introduces the

Smarandache multi-space and Smarandache system underlying a topological

graph, i.e., d-dimensional graph step by step., and surveys applications of

topological graphs to modern mathematics and physics, particularly, the idea

of M-theory for the gravitational field. The last part of this paper discusses

how to select a topic for research on the coordinated development of man with

nature.
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℄aG&lTy�|��}%;
�ud[�Tep}
*t2t�!�*ZS~=O�+t�&y"�yA*1?%	�&{�=f-

� 1-1 t2t�
a`wx4
v!�a���=yAÆ&XEl0z`*�{$x~=O�+t�E-O{�&fA{s~�D&{y" Æ[
f�vTe&K�a���=y"Æ&l5�(�z`*�"{s{+yAL*=&{$DnE-�K�&{�-~=A Æ�T;
dG�|�Ly
M�a�%lT;
�
2012 	+b8Zd&�i0&�Z"|$*h^9"�$m#{�?&4f�  �T��l;
%X!*h{q�{,b�0&�=:Yt�*>�si��E 	*}�Pu&�{���D�tE? �7u�D% �	j&?alg4ZM�:  ll7�T}
(y%tr&"%ul4�?lgS A %1zw2S
�\AE	*4lz&aG�?lgH	&rg�(FG&q�l4��%�UY?&7l4=��z|�%z
�S X 7l�w2y_�}TT?%lh&�S X ;G*�`zf�{A*1?"g�&{�=f-Æ�u|S A �Sy�d;�%lT;
&� X ��G
a��T;
��P`�&uAD+&{>jj&P2O`�+�Æ�S X "�/u A �f�ia�*�zq{�fA*1?"g�&f�g�=fA �S{zqep�&f$Y	\y~=&�f�-~=A&�zqep�&f>\xP-A��Æ/u�S X 7 A _E
� Q&w2L��
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R
�&�S Y ,b A a�z^%;
�`zf�{A*1?"g�&{�=f$D�={A-Æ(�:zEE&|S A {*�{�fAx$*t&*�>m�GÆ+jhÆ�/ua�!*�zq{�fA*1?"�g�&f�g�={�Æ�S2O-Æ�S�Oln&*�Tj fG��fA.+$&�~N1$
XsK|v Æ�S Y ld�u�u*�{�FL+AL*�^?&&$xnE-��_{yA�t{enQ&_�>Y	�t_f�f$/
>{!Æ41z&�2r~��l	|+&q�Y?&A ,!g�l4�S Z�j}z%qi&�Gr\&l�I;X?���fA*1?"g�&f�=fÆ&?8nDa��? ?'
#ST�/ua}��k�lIf�Pv1�&
d;?�{�fA*1?"g�&f�=fÆ�T;
&�d�xnd&f
px*.*�+Æ��S Z"*�{�?h&f%O*.d{�=d�&f�^*d&{tx*.d&
px*.d�=d�+!Æ|S A �℄&y*�/< �l4E(Kq�%��S
4ph&Y?�lg��Q;G*�4�5wf&{T℄P-�-#8h-ÆA lt����{℄0-�-#v hO*B-ÆY?�L8G&�S Z !*G(oK�&}�w2y_�yS��*dD�^lT|(�%;
nDa�PE(��S X�Y�Z <��-}SE	&a/ A %�7(1T&���=yAÆ���=y"Æ*�fx*=Æ&��lF�`/�!&
d=k�fx*=Æ&�
~n^=k& ℄S
��7�%�DÆ
a A&la�S X�Y�Z �=&�.(�a�i#���S<�%
=��m#y�S
�lF2&,?;
.yÆG}℄*l℄u.((l�7%;
&y
.b	`(l�7�.y# ��S
,U(l℄u�afT�7&y

�`�7
��&U0 Ddl&�z
�afT d
&  
�x�lz=k# ��S
�a=�9O=&��u�E1Æ%:
�?L3t �^lÆQ�j{K{>K&*KxK,j{*K{>*K&Kx*KÆ&au�A;
%z�&	*=�9O�`�=�E�Æ&�z^l2r&alT1-u��%&a�lT1-.��u�%&	*
�
�a,?ry�J=&:�4l℄;
D*�D(;
&�E	7S
&"�a�D(y_&.y���� Y = f(X) |�`Q,4p℄;
%lFOD*	�D(;
&ua~io?N}�J
rm%&�~i%*%
�D(&d(�D&*�
ENV_�(Æ&��=y(�|(%&u�-�℄E^+JÆ;
�Sb9U� {~=Ya+1J�|~=4,b��O6M`+*2_��D
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`N�; Smarandache +ai�&g��	,D�JY	^�D�F*JI&zq*1?2I�O6M`&O6.�hdG�=�D&S�J�Op&�^n
M,D>&n��0J+"p<l�℄E^d*o�Ya+1J%4Dp�$Dtg3A-

� 1-2 Sb9U��T;
f�:7j[%�y"yAd�*1?g��=fÆ;
z`ll&	*�77H�vi;i%'Y�Vsuy�f�:&E-uk�VUu�℄Cd&�k���D(,?a�%;
|>&�~%&nu*�℄!gk�*�℄Cd0b&0�Cdry0bT�v�
�D(;
&�ulA,?_|ry%'{&up_lp�,?ry%Ob��&lw-'{*�v&l*�A,?%_|ryaa�(
%�?sd�m�jTLe�<:7�rdDu,?-,?uy�*(�&x��`k�*�℄Cd%�$u\&!gk�*�℄Cd�%�0}�V&S`�a/
(!gk�&*�℄v�k�&7k��AryaaÆQ ℄*� %
-X	�

� 2-1 t3-D!��
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`u�-!% 101�!"q�4,_p�=&�'"~&~"n&n"�&�"FtÆ%'{&/w�Xi}a9�℄GV �8H�M.S%Æ?'{���=&�℄`ma��"FtÆ&?&��℄`k�%�$�ra��Æ&?&vD&��=%�nÆQJ/=�9O=`�M%
T&��Ft%�i�rÆ,�~Æl,�M�e6	S�Æ%��Æ&l�'Æ&l,�%ÆvfÆn�K_�4Æ�Fy&,?QJ/�%�n�l�
���Æ��Æ&��%)�`k��%%�$*�V�*:�&�kx�f/)I'Y%S-&
�r/�℄�$%�FtÆ&l{}S8HgJ&*B��<-vfÆ%N}&.�x�
('+f%0}�V&�gI�u!g�[lTy��1�l�[&�`k�%!g4}u8HXgvl&�!"q�4l�/w�'Y'&�J',aYa&�JaÆ&	*F(�aÆu�℄
Tk�F-&tF(�aÆJ�r,�l�[&̀ �<-vfÆ%!gEvx�)If/'Y�Fy&4}(lA�℄%,?.y��
rt��Æ���℄!gpV%Xga/����r7*�Æ&�d�u�!"q��-n1S&����Æ%J0���V�&�FtÆ.S/�n�&��n&"-Æ&�e%�-Æ,�℄�k!g %rM&�nÆ,�℄;
�!g%rM�,?%g9a/"�-Æ!g�nÆ&flWS
&DSO&A#Ssl%N/�℄Cd���A!g&f�:du�l}tl& }t Æ&��$*�Hn
,Æ&�℄!gk�&f�:)z/�Hn
,Æ�Q[�%Æ?!
*

� 2-2 �J!?�J!?: �;	>&-)℄Hn$�nj3Æ,z��.&#�'Æ,K)2OtD�~�&̂ �)=Hn^U
&~℄�n9t~1Æ,h)℄Hn.�*7~℄Hn
%�Æ,
`&�f�'�&Æ,>)~=1Æ�1��1e�+Æ>( Æ7n℄Hn
%�Æ,+�D&�*_&*_&Æ,D�bDO Æ7�℄Hn
%�Æ,+le&�*_&*_ Æ,D~mÆ&�D Æ
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%�Æ,+TD&�hO
+-Æ,__D~SEE Æ7q℄Hn
%�Æ,+Æ;&�7�j&Æ,D�Æ3D Æ7)℄Hn
%�Æ,+Xk&�_&{TL*_&Æ,*sD~�:$D Æ�)=Hn�M*O&LjFL
%+0D��Æ,+tD��1&�	~℄ }j*�{T*w��&L_ 
�	{TQ=nj+Æ,*~t&D�S{TQ=n
%+DÆ,��+**,℄ Æ�Hn
,Æ�T�Q&l�[/w��℄!gk�%�r(&��℄!gk�#G%,?$gÆ(:[(,�l�[d/w�!grM%_|��en��(%Bb(�vD&b~�T~�℄vA:[%!g& ℄�Æ,ÆgQ[r%��!g�v&f�:�ulA�{xÆ%�v&�*v46�F"%&�4?�`��%!gP`&d�u"&Æ, = { 
` }⋃{ �D }⋃{ le }⋃{ TD }⋃{ ; }⋃{ Xk } · · ·
= { Æ>( }⋃{ bD }⋃{ &� }⋃{ E }⋃{ 3D }⋃{ :$ } · · ·&��^%!g&p����N!l&��℄%!g�Jf�:�f*y&�!g%urMz� �%�&u(9n℄�%�-&lt�A�-&	!g�v
lU
lD���bf 2.1([10],[18]) _3pÆ>E+�b n ≥ 1&� S1, S2, · · · , Sn D n =��**+b_�,&~= Smarandache *`hE�S S̃ =

n⋃

i=1

Si�
(1) uF* � (G1; ◦), (G2; •) D�=**+e&f,MS+*`hOSde&TS (G1

⋃
G2; {◦, •}).WQ&&lT��ualT�- G :D��}A��Z; {◦, •}&E G◦ ⊂

G, G• ⊂ G * G =`Z; ◦ n • �n%i�&l (G◦; ◦), (G•; •) u}T�&t
G = G◦

⋃
G•�℄~2&*
 (G; ◦) u?W�&S�4C�* 0&(G \ {0}; •) *�&t<sÆ-%*_pÆ x, y, z ∈ G&- x• (y ◦z) = (x•y)◦ (x•z)� (y ◦z)•x = (y •x)◦ (z•x)&f~=de>D~=�b��C"~+&zq (G \ {0}; •) xD~=�%e&KGK	^��7&~=de>D~=�b��"y.y `, ��uq8����e�;%��&l��=%�~, a/u�D��Æ-%&y�`Z;�n%�- G◦, G•�

(2) u/: � (R1; {+1, ◦1}), (R2; {+2, ◦2}) D�=**+"&f,_�+*`
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⋃
R2; {+1, ◦1} →֒ {+2, ◦2})�lF2&̀  ��� n ≥ 2&?LU.D� n B��n BT)&�"y[-S��Sh�h�	&��:l�?�Oba[-����TSh&y�"y
F%l��Z;��Sh�`/ n = 2 % Smarandache B6"&SB7a/b�ShG�?_|%
z&�A_|z
dulABd_|&lFD�*d*bf 2.2([11]) ~=E�3b_�, ∑	+jfOS Smarandache �E+&},^*~=�, ∑ &*1��lS
6*S
&6	�(		�<��*S
�~=w- Smarandache �Ejf+�,OS Smarandache �,&��5&�

∑ DK�`h1&_�+K�OS Smarandache K��
Smarandache �+ulAS�Bd�l%�+ ([7], [9]-[11]&[17])&�lT�l.y�Gl,
Gl&n�yfA�l
Gl&�
a��6":Gl&ulAYFl||
%�+&�aq8�?=u
M�I�%&p�#�ulAS�Bd%e_�q8�?℄"&$v��(�X(9%_|n6"&��&�7�L%�Æ��u��&!*�r�Mu�X%��I%&�	
$�A�X%�?_|n�+E-ak�V&Uua�℄Cd�
.��a&.�ulA�?:%
{S
n�fS
%h-�{�l�[<&�?ry�u"T�Bd�OTBd�J%. ��[%8"�|u	��+%pl�?L$!&�y�+"d[HnbE�VSG*
(1)�Q=;%Q=,�+;�EY	���,
(2)Q���LY	n�hK,
(3)	pÆ;S&?&(sp�>E+#~;Y	Z~M,
(4)�-��L�0,
(5)s>E��B+~;&8�^~���:��>E+��*����e&y?lnbExD*��H7qK�Æ&�Ll)�#S
�8�*bE`m&	*H :�fa�8ulTd
�*y&4f�?�3o/��j,nbE"a4HbE&�l)E�G`�/u(�{�SG�E�f�y4HbE&'Y# %b
e_u��
&u��aBd�_�p�&Lobachevshy * Bolyai�RiemannÆ~��
z%�E
��y4HbE&�"ypl Lobachevshy-Bolyai �+*

Riemannian �+�GL��%�EÆ~u*
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L GV: s>E��B+~;&���^����:>E+��*���
R GV: s>E��B+~;&*�^��:>E+��*���
Riemann �E# B}%E	a/"y.y7l Riemannian �+&?�d

Einstein �*Su`-=%
o
6&�=
o � Riemannian 6"%�&&fl0M
o1�"D� 2.2 
} `, Smarandache �+u Lobachevshy-Bolyai �+* Riemannian �+%fl�����D��^v-�7u4D% �lT(�ki*d*{ 2.1 � A�B�C D�[	*O�+�=;&z4 2-2 �=�Q5~=K�`h&,;:(J+�<K�&+;�*&��� ∑ S�[	(sK�(s A�B�C&~;+��QS+A��f�=K�>D Smarandache K�&�*z
*"1$�HK�&+7 1 �K���Q=;%Q=,�+;�EY	���Æ*\S
&Zi�
+D�(spÆ�=;�^~���6P-���Æ�z^4
2-2(a) &&D�C�E �=;O�&\s D�E �;>�^Q~~��� l1&�-s
F�G �=;&∑ &>*�^-s��=;+���

L3

E

LL1

B
A

F C

D

(b)(a)

D C E

A BF G

l1

L2

� 2-2 _
 Smarandache ?&{3"2$�HK�&+7 5 �K��s>E��B+~;&8�^~���:>E+��*��Æ*\S
&Zi�
+D�s>E��B+~;&�^6}*�^~���:>E+��*��Æ��z4 2-2(b) &&L D-s; C � AB ��	+~; D +��K AE �K3 CD&f-s E ; ∑ &�^~��K3 L +�� L1&�-s*^ AE ��	+; F&f ∑ &>*�^�K3 L +��&Gs; A�F +�� L2 ~E: L ���
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`u�-!% 105yghh Smarandache�+%℄�" Iseriagp�^�G&Gj��[�y�+_|&hh`�l_��[ Smarandache�+&k*�-�+�	�+�zA��+*z�+)&0G/ 2002	`I%ZP [6]�lF(2a�[:hh Smarandache

2- �#&�2��+%℄�"��a 2004-2006 	&XR/�[2�%℄��G&g?a�[:hh`��-�+�	�+�zA��+*z�+)&�/ 2007-2009	lF(2hh Smarandache n- �#&0 [10]-[13]&� �%z1.y)V:�9n&yfl�N}�P�sT5'p_&,rM&"uH�|�uH5P%y_&ulAyKx%Æ?|7���_|,?'{&� Smarandache B6"N}rM
&rM"p_|m%Z��?Shu�I��Sa6"=%%*�"_$C?�lTg,4f�:u�-:pCy_%lA�m&Æ*(r�*Er�}A�g9.[-(r�&̀ Er�� �%�.y)V(y9n�E V ulT(r�-&E ⊂ V × V&lpC` (V, E) �D�*lT4G&�D
V *B7�-&E *r�-�(
&*pAu� G %B7�nr�&:�$$d�G V (G) * E(G) ([1],[3])�̀ /lTWD%� G&=SB7`�*�[:%�I7&}T7&"%r`�*qI}T�I7&"%�t&l�.y# lT�a�[:%�T�k*&� 3-1 =W`���p�� K(4, 4) *��� K6 %�T�

K(4, 4) K6� 3-1 �
�{WD}T� G1 = (V1, E1), G2 = (V2, E2)&DHL*Q&,%u�alT 1-1 �A φ : V1 → V2 i# φ(u, v) = (φ(u), φ(v))&�e&(u, v) *� G1 %lnr�f�:&}Tzh%�&
uz�
z&Sw-Sh��l3�k*&� 3-2 =W`%}T�&�u}Tzh��
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u1

v2v3

e1

e2

e3

e4

G1

v1

u2u3

f1 f2

f3

f4

G2� 3-2 �

��lT4N# P&,%ulT��-
P = {G1, G2, · · · , Gn, · · ·}t<sa�zh φ uWd
u&�` � G ∈ P ( Gφ ∈ P�"y.y[-�%qx(�m,(�xi(&*�V
���N�)&y��D�%l�sg��&*qxV�Rl��95�&℄~u�%kzh��S��)���[%sd$g&.y�&���`I%l�3g&k*N-*j--P% [1]&y� Gary Chartrand* Linda Lesniak -P% [3] )�"m$�3��I�ulTZ��a�I6"%m,�E G ulT�&S ulT�I6"&llT�I�, ,%ulTq9% 1-1 �A τ : G → S&i#r7r&"yfaB7?&"[5]$��6"+��/)/ 3 
&:��%m,.yfm*)t[m,&�b�F(%rm, G+6"?�*)t[&��ud[�TD
*bv 3.1([10]) pÆ~= n �n�4Y	��B|%�H`h Rn, n ≥ 3�
_ f�:
0"a n = 3 %~#�̀ WD%� G&a6"�t (t, t2, t3) :=k n T7 (t1, t

2
1, t

3
1), (t2, t

2
2, t

3
2), · · · , (tn, t2n, t3n)&�e&t1, t2, · · · , tn u n T
zf��l.yY"&̀ /
z%�� i, j, k, l, 1 ≤ i, j, k, l ≤ n&*qI7 (ti, t

2
i , t

3
i ) *

(tj , t
2
j , t

3
j) %)t7qI7 (tk, t

2
k, t

3
k) * (tl, t

2
l , t

3
l ) %)tu?&lo(

∣∣∣∣∣∣∣∣

tk − ti tj − ti tl − tk

t2k − t2i t2j − t2i t2l − t2k

t3k − t3i t3j − t3i t3l − t3k

∣∣∣∣∣∣∣∣
= 0,�^�(�� s, f ∈ {k, l, i, j} i# ts = tf&7 t1, t2, · · · , tn u n T
zf�%
vBd� �
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`u�-!% 107"/G+6"�a)tm,&u`(�&/u�I�-Zf%yV�a�[:% 2- Rnm,&�{�[ S :�>� G ?&Wd%�[A��Iz(/lT 2- +�H�&�B7� {(x1, x2)|x2
1 + x2

2 < 1}�2ODY[-lTb3EV% 2- +�#D*Y[([9])�� 3-3 =&W`��[*T[�
sphere torus� 3-3 A�%/� �lT�[.y|m*lTr}}G`fr#%v-6"&��[.y|m*��rfr#%l$m S&i#HTl$a S =a`m}z�� 3-4 =&W`�T[* Klein B%fr#|m�-
-

6 6 6 6-
�

torus T 2 Klein bottle� 3-4 /�% Klein 0l�K&f�I?=P
%�[Æ℄D
|a& +lT�[�Iz(/�[&nu p TT[%qx*&nu q TA��[%qx*&�d[�TD
�bv 3.2([8],[9]) p�~=Y[*�3
[�(��Y[
~:

(P0) T[: aa−1;

(Pn) n, n ≥ 1 ="[+�(�:

a1b1a
−1
1 b−1

1 a2b2a
−1
2 b−1

2 · · ·anbna−1
n b−1

n ;
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(Qn) n, n ≥ 1 =� �[+�(�:

a1a1a2a2 · · ·anan.lT�[D*YE*%&.SfS: +lnn-�trl
?Sv�~7SX�
��uz,z&&.7X�
��uz&lD**YE*�lT�[% EulerHQ χ(S)&�
χ(S) =





2, if S ∼El S2,

2 − 2p, if S ∼El T 2#T 2# · · ·#T 2

︸ ︷︷ ︸
p

,

2 − q, if S ∼El P 2#P 2# · · ·#P 2

︸ ︷︷ ︸
q

.��=%�� p D*.D��[HQ&�* γ(S)&�[%HQD�* γ(S) = 2&qD*
.D�HQ&�* γ(S)�� 3-5 Fm�*��� K4 a Klein B:%lT 2-Rnm,��%lTm,dD*54�V�&2�: �lnr.yD�!&"y&q
Tutte )�"a&2�.y�����vW`. 6 66-

� u3

2

2

(b)(a)

u1

u2

u4u3

u1 u2

1
u4

1

� 3-5 K4 � Klein 0RU_*<Obf 3.1([8],[9]) ~=54 M = (Xα,β,P)&E�S^:qA� X +rGzD
Kx, x ∈ X, +nKOG+%A Xα,β 	+~=:
�% P&KGK
[+K� 1 �K� 2&�� K = {1.α, β, αβ} S Klein 4- Ge&�^ P S:
�%&G*�^��b k, :) Pkx = αx��v 1*αP = P−1α;�v 2*e ΨJ = 〈α, β,P〉 ^ Xα,β 	Yv9�V�&�e%b
 1 V"� P .yÆT*e�AT%Hu&b
 2 V"�2�%qx(��^&�Im,;
alDJV:�O*�l℄��4W;
&S=
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`u�-!% 109%e�ATD�*B7&l Pαβ =%e�ATD�*[�k*&��� K4 aT[:%m,
1

1

2 2?*Y� +s
x

y
z

u

v

w

-
-

6 6
� 3-6 K4 <Ov/��.y|m*��#l (Xα,β,P), �e&Xα,β = {x, y, z, u, v, w, αx, αy, αz, αu, αv,

αw, βx, βy, βz, βu, βv, βw, αβx, αβy, αβz, αβu, αβv, αβw}&
P = (x, y, z)(αβx, u, w)(αβz, αβu, v)(αβy, αβv, αβw)

× (αx, αz, αy)(βx, αw, αu)(βz, αv, βu)(βy, βw, βv).SB7�*
u1 = {(x, y, z), (αx, αz, αy)}, u2 = {(αβx, u, w), (βx, αw, αu)},
u3 = {(αβz, αβu, v), (βz, αv, βu)}, u4 = {(αβy, αβv, αβw), (βy, βw, βv)},r�* {e, αe, βe, αβe}, where, e ∈ {x, y, z, u, v, w}�F5��54&,%�urgzDlT,CRnC r ∈ Kx %2��j�b
 1 * 2&.y4(|"a��54+F*QeD�ze 1M�y/�a�[:%m,n2�&Ob(}℄;
*!� 1: >E~=4 G �YE*6}*YE*Y[ S, G D�Y	B| S?�℄;
u"d[�TD
a�*bv 3.3([5]) _pÆ~=�(4 G&,YB|+YE*Y[:*YE*Y[m;LS�bXh&G} GRO(G), GRN(G) ��S G YB|+E*Y[�*YE*Y[m;&f

GRO = [γ(G), γM(G)], GRN(G) = [γ(G), β(G)],��, β(G) = |E(G)| − |V (G)| + 1�
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 3.3 .y `&�%
.D�y�HQ"�%��)I�D&Fy&N}�%.m,;
&�=a�DS.m,�[%y�HQ*.D�y�HQ&�
γ(G), γ(G) * γM(G)&S=�D γ(G), γ(G) uu�K}%&rj
�`l�℄	�℄&*��� Kn&��p�� K(m, n) �D�SHQ�!� 2: >E~=Y[ S&4 G ^Y[ S 	-d	=**Q+B|-6}~s5&_3>E+7b&zE;b��b0&S 	-d�=**Q+B|6���*��54-�℄;
D*m,n
zX2���;
�D�� G %.D��
.D�m,f~l*

g[G](x) =
∑

i≥0

gi(G)xi, g̃[G](x) =
∑

i≥0

g̃i(G)xi�e&gi(G), gi(G) *� G aHQ* γ(G) + i − 1 * γ(G) + i − 1 :%m,��rj
�`l�℄	%�℄&*T��̂ �)�D�m,f~l�j� Bunside 

&.y4(|"aWDlTqx%(�� G&Sa�[:%F(
zhzX.D�2�� rO(G) **
rO(G) =

2ε(G)
∏

v∈V (G)

(ρ(v) − 1)!

|AutG| ,�e&ρ(v) *B7 v %z�&AutG *� G %kzh��k*&��� Kn���p�� K(m, n) a�[:SG%.D�zX2��Æ~*
(n − 2)!n−1, 2(m − 1)!n−1(n − 1)!m−1 (m 6= n), (n − 1)!2n−2.��� Kn, n ≥ 4 a�[:SG%
zX.D�2��** nO(K4) = 3&t.

n ≥ 5 l(
nO(Kn) =

1

2
(
∑

k|n

+
∑

k|n,k≡0(mod2)

)
(n − 2)!

n
k

k
n
k (n

k
)!

+
∑

k|(n−1),k 6=1

φ(k)(n − 2)!
n−1

k

n − 1
."P$\ - �$#�3�E G ulT�I�&L ulT�-�G :lTz$ θL : V (G)

⋃
E(G) → L&��� L =%C` G %B7*rf%z�&k*&� 3-7 =&���� {1, 2, 3, 4} `

K4 f%�zD�
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1

2

3

1

1

1

4 2

3

4

2

3 4

4

1 1 2

2 1

2 � 3-7 $#�}T7 - rz$�I� GL1

1 , GL2

2 D*0a+&*�alTzh τ : G1 → G2 i#` � x ∈ V (G1)
⋃

E(G1)&( τθL1
(x) = θL2

τ(x)�7 - rz$�I�.y�* Smarandache B6" S̃ =
n⋃

i=1

Si %lAw-�ISh&�A7 - rz$�I� G[S̃] D�*d ([11],[12])*
V (G[S̃]) = {S1, S2, · · · , Sn},
E(G[S̃]) = {(Si, Sj), Si

⋂
Sj 6= ∅, 1 ≤ i, j ≤ n},���- Si, 1 ≤ i ≤ n z�D7&Si

⋂
Sj z�r (Si, Sj) ∈ E(G[S̃])�k*&`/��&� a = { HT }&b = { hi }&c1, c2 = { ng }&d = { �� }&e = { 	i

}&f = { Ui }&g1, g2, g3, g4 = { 
 }&h = { /; }&lS�ISh0� 3-8.

a

b

d

c1

c2

e f

g1 g2

h

g3 g4

a ∩ d c1 ∩ d

b ∩ d c2 ∩ d

d ∩ e e ∩ f

g1 ∩ f g2 ∩ f

g3 ∩ f g4 ∩ f

f ∩ h

� 3-8 N?U�3Y����A�ISh7��%f�#a4
u$. vD&n^"� 3-8 %w-Sh&{�+:8SK5VuGlT℄-/��%#a�-lAk�2{vu&�g&8� 3-8 =HTB7�� 2- +H�
�&�^# �[��%a#0� 3-9.
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d

a

b

c1

f

c2

e

g1 g2

g3 g4

h

� 3-9 /�N?IdQ&.yfl�8� 3-9 =wG��%Hlw2"�[0�GlT 3- +�e&�f%��,x&�^�# k�VlT�f%��&0� 3-10.

� 3-10 3- �N?"z$	��3�:[vA"lT 1- +�I�u* 2- +�I�&�?u* 3- +�I�&# ?L0 %�f��#a%~v&f�:.yf%lF�?Z�&# n- +�I�
([13]-[15])&D�*d:bf 3.2([11],[14]) ~=E- 1- U�%4 G �Q+�%`hOS d- U�%4&TS M̃d[G]&zqGK

(1)M̃d[G]\V (M̃d[G])D-�=MA e1, e2, · · · , em +%&,&Q= ei, 1 ≤ i ≤ m*�3 d- UMT Bd;

(2)_pÆ�b 1 ≤ i ≤ m&�� ei − ei *~=6}�= d- UT Bd MS&KnGM (ei, ei) *�3nGM (B
d
, Sd−1)�℄-2&*
lT d- +�I�% 1- +�I�*�&�S:E(n�x&lD8 d- +�I�*d- U`�l(d[�Ty/ d- +�I�sg�%S-�
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`u�-!% 113bv 3.4([11],[14]) _pÆ~= d-U�%4 M̃d(G)&- π(M̃d(G)) ≃ π1(G, x0), x0 ∈
G, ��5&_3pÆ~T d- U`&πk(M̃d(G)) ≃ 1G, 1 ≤ k ≤ d.sg�*�y�%�I6"D*��(`h&"D
 3.4 $& �l* d- +�u�qx6"�h/$% Perelman 	G`T� Poincare �{&/ 2010 	m#�o$�?�:��e&G"a�Q=��(+ 3- (I*�3 S3, j��TS
&?L.y# d[�Ty/�qx 3- �#%Sh(D
*bv 3.5([14]) Q=��(+ 3- (ID~T 3- U`�℄-2&.y&$�L% d-+�I�&�a d-+�I�:
,$ÆSh&*�~1�S:%p_��&)$Æ�+:
&℄~2&���z�;w- Riemannian�# (lAG+�I�) :%�&�~ R̃&# *dS
*bv 3.6([13]) � M̃ S~=-�M�(I&R̃ : X (M̃) × X (M̃) × X (M̃) ×
X (M̃) → C∞(M̃)S~=M�(I	+Y8r��f_ ∀p ∈ M̃&,\�Z (Up; [ϕp])&- R̃ = R̃(σς)(ηθ)(µν)(κλ)dxσς ⊗ dxηθ ⊗ dxµν ⊗ dxκλ&��&

R̃(σς)(ηθ)(µν)(κλ) =
1

2
(
∂2g(µν)(σς)

∂xκλ∂xηθ
+

∂2g(κλ)(ηθ)

∂xµνν∂xσς
− ∂2g(µν)(ηθ)

∂xκλ∂xσς
− ∂2g(κλ)(σς)

∂xµν∂xηθ
)

+ Γϑι
(µν)(σς)Γ

ξo

(κλ)(ηθ)g(ξo)(ϑι) − Γξo

(µν)(ηθ)Γ(κλ)(σς)ϑιg(ξo)(ϑι),K g(µν)(κλ) = g( ∂
∂xµν , ∂

∂xκλ )�z�v�(vM
N}&�r/�℄%.}6"&	*.(a�℄.}6"=&uy%S-�.yXR/f�f%"fn".�"_$(van1h:`hD2O`�-a Einstein &j&N}�GlF�� Newton %
6|&!*
"76"u}A
z%��M�6"V~mi44&
"V~miuOfJ&����`
6|!gM9&SV~mi%
6e"* ((x1, x2, x3)|t)&y
`/}Tr2 A1 = (x1, x2, x3|t1) * A2 = (y1, y2, y3|t2)&S
6"R*
△(A1, A2) =

√
(x1 − y1)2 + (x2 − y2)2 + (x3 − y3)2.�l&Einstein %u`-|a
"76"V
.Æ&/u(u`
6|&� R4�̀
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6=%}Tr2 B1 = (x1, x2, x3, t1) * B2 = (y1, y2, y3, t2)&S
6"R*
△2s = −c2△t2 + △2(B1, B2),�e&c *�5&{l`m���ma*8Q%*d��*

-
6

	
x

y

z

future

past

� 4-1 �D�5�w�ru`
6%|raO*�)
6&� Minkowskian 6"&S`�%tC*
d2s = ηµνdxµdxν = −c2dt2 + dx2 + dy2 + dz2,�e&ηµν * Minkowskian V~&D�*

ηµν =




−1 0 0 0

0 1 0 0

0 0 1 0

0 0 0 1




.?L$!&
"u�℄�y\�M9ZJ�Jnr2rS�J%lT��&SM
?��ur2rS S�%
0"R��1h
#D2O-?�V(�-*�\ 1: 1hDnzSr7Bvi��+7b&:1h
�P-`���A|7&f�:�u�`
6|7��\ 2: 1hyDnzSr7i��+~=7b&��:1h
�*Y�}��A|7�uu`
6|7&du Einstein u`-|7&�|��M
?V%O�|7�a�A|7d&!*
"u(XJ%&�" Einstein 
o1�J`r&7l%8H�℄se"=&�℄svl0u
"%�X�
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`u�-!% 115��=U(4fÆ?;
0bf%J0'&&�u1h95DBt^-[N$DnzgB�^-�+
#%4D2O-�:Æ�iF"+k�e	C,�5�+`�D2O-.(�℄;
N}|
&�℄��y�!g 
"%g9�"m$�f9j�w Einstein m�8,?N}=&*+o �̀�B}VÆlG*#|�ul2_ÆK}%r~&Einstein��u`-%-�&a/So`��℄!g&�*Xio`�℄!gla`�'Æz`ll���&Einstein ��u`-.� �ulT��(!gS
&=f
"%�rlfl�9f�
Einstein ��u`-%f9&uSy/M
D%a`%�u(E
 ([2])*C N}v* ~=t�E7+�V^�-\�7{�&L*�u3\��+\e&E-�*+��I<�V�&�z_u�n	O|℄"7l%&Fy&Einstein %�u(E
/�%&f�:�u�[aj7*	n+Æ�S9�Æ�lÆ?'{%em�*y&Einsteina�u(E
sd:&j�$Æ�+ [4] =%�&�~7l��H�V&� ([2])

Rµν −
1

2
gµνR = κTµν ,�e&Rµν = Rα

µαν = gαβRαµβν , R = gµνRµν Æ~*Ricci r�, Ricci Y8��,

κ = 8πG/c4 = 2.08× 10−48cm−1 · g−1 · s2�a�6aOd&Einstein 
o1�J%�`DT Schwarzschild V�&�
ds2 =

(
1 − 2mG

r

)
dt2 − dr2

1 − 2mG
r

− r2dθ2 − r2 sin2 θdφ2.aysd:&��8H?E
&�*�V�S 104l.y. 1&<-&pÆ;L�*&P-�*	+E�&Friedmann a:p�1_	�7l�zd8He"&�
ds2 = −c2dt2 + a2(t)[

dr2

1 − Kr2
+ r2(dθ2 + sin2 θdϕ2)],�88HÆG℄1℄* ~y-* da/dt = 0;p|y-* da/dt < 0;,�y-* da/dt > 0.
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Hubble a 1929 %|#|a&8H�h/0�L[&"y.S�8H�℄s�"&�*<-F"3 137 �~>+~�<-Æ�i�"P$5'y-�℄rmk�V=�a 4 Asg��o&����>z��F��:~��)&Einstein %u`-Ob\�
o%*&l~io?luy/$|mi"uH��&�:uo�p(uo�/(uo)�4fM
?�&SL Einstein g�l)3o/|l�,Asg��o&�|lu`-*~io?&7lM
?%�|l
-&d�u9n=q3`m%Theory of

Everything&�;
l)E(# T�&S%}7a/��u`-uy/9|8H
-&*�/_�N\_�2M)&S�EM9uq9ÆÆ%,l~io?luy/$|8H
-&*:i�9i�=i)&S�EM9ua2ÆÆ%�=f;
N}%J,&�℄!g�;d`m�l��;
&k**<-DQ~+E-zq*Q~&-d�=<--S2OnzO*%,�<--nz"3,&+<-+Ub03d�-�D 3 UE-zq<-F"3Æ�i&oOÆ�i
>D2O-�D`h~n�-E-�g&��+�~n�-Æ�+D^nzOt�~n�-Æ�......p_p�i`m%j
-*T�:�;
<D�sd��l
-�Emi
u97lu+�
z% p-f&�Sf p T��(4V%i6"&�e p ulT���&fgI(�(&℄-lXvj��(ZJ�z
&j
-*8HpS�`�l#(�%1t*<-x"1D~=`hUbS 11 U`h�Æ�i�&,& 4 =�*U^EG+pr�h�&i#B 7 =�*Uf^EGHY�|1&�tISfT��O)%+ 4 U�a<-�O*t+ 7 UNa<-�4 U�a<-w+Z'��� Einstein��H�V&i 7 UNa<-w+Z'���3rZ�V&*�Y�&��<+1`D~=^Q=;HY~= 7 U`h R7 + 4 U`h R4�j
-f�:ua��u`-sd:ry%lA�?w-
-&�℄m(��Ev`S"fn".&Fy&j
-<�uh1_	M
?V%N}O�&�

(z`Q
&!*H
ulA��%M

-&
�j
-_z����℄%'{�;&*!g8HgQ[r,`�lT�����=&�0bT�%!g;
&un^|#6"+� ≥ 4 %rM%*&	*�℄rj%|#��
r/ 3- +6"&a 3- +6"=fm�℄-/?�`��%



N�`D-`��
`u�-!% 117!g�J&lAy)I%'{&u=
z%|#S
w-XQ&fl#G`rM%�e!g&�w- 3- +6"&��Ka>&fle�S%*�� 4-2 =W`� K4:�%|#e"%lTki ([9]-[11])�
R3 R3

R3 R3

P1 P2

P3 P4

- ? ? �
- 6 �6� 4-2 /L�4V�&�e R3

⋂
R3 
ux3
T% 3- +6"&S+�.y* 1 +�2 +n

3 +&�^&�.y��S/G+6"|#�k*&&$ m T 3- +6"w-&E
V (G) = {u, v, · · · , w}&l.y8 Einstein 
o1�J�� �Aw-6":&*

Rµuνu
− 1

2
gµuνu

R = −8πGEµuνu
,

Rµvνv
− 1

2
gµvνv

R = −8πGEµvνv
,

· · · · · · · · · · · · · · · ,

Rµwνw
− 1

2
gµwνw

R = −8πGEµwνw
.`�%&d.y��w-�vD�StCw-&��=&D�tCw-7F(6"%?%+� m̂ (y�k*&̀ HT6"���`D�z&l.y# Sa�6aO%�`DT&la m̂ = 1&�HT6"%
"V~ tµ = t 
&(

ds2 =

m∑

µ=1

(
1 − 2Gmµ

c2rµ

)
dt2 −

m∑

µ=1

(1 − 2Gmµ

c2rµ

)−1dr2
µ −

m∑

µ=1

r2
µ(dθ2

µ + sin2 θµdφ2
µ).��[U(4f0fl�N}%℄�&� �%�.yTlT9n [10]-[16]�
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(!gk�%.M&rm�!gk��%&fl�f�℄ryv�k�&7k��Ary�G�p_lp�,?ry%Ob��&z
d`��,N℄��a`��%m|�

� 5-1 y-l)1vD&�(z�\�&z�
\\e+b_℄�_n:Fg9Aqm+Z'-�(�	2Ot+?��Bb__��g9v-"1$Q*�z&b9�v {S2O_b_? {_b_�-C\E? �?f�:uÆ?&�/q�sd:%:$7T�vA�X!/?"�?G*?�4<%{vu
mf%�q|�℄ih&v�P
Æ?�%Sj�AP4|=&*!�%Xi�)�%8i)��!"q�=�q�$nlH&q�$nl*&qY$n
e&_\
�$n?qj&t)
8$nK��D	&n&S$*Sl&\℄
Z�Æ�uXi�S��&y?R`�ry��
h&Æ,8i�o.-qi-�3_&�.i
&r.i*7&q.i��b&).ili&*.i�?�B&*6AÆ&D&��&8�)�;��)&lIV=e�
#1�Fy&{bG*��%�?℄��&o2(lA��'a�Æ&*
�,?�

��o%�o7���"2$"
6F&5'jv {S2Owg9�=d�&�-2O'- �T;
uHlT�?℄��o2[`%;
��??,Æ#Qa&!grM�QJ0&�z
&`rM%!gd�Q�/:[�vD&*+{!g:9u�AaG&fl9u�Hn
,ÆvA��%t7�Æ,ÆgQ[r�E
~y�(
:�Æ%!gS
�-w-usd�b$!&,?Æ,
ur%&l#G`rM%�f
T�u,?%n/�{�lCV`r&,N3
.yÆ*H℄*Z 1 u: _h~b_��&h~=d�-a�,Z 2 u: _h~b_��qm-a�,
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�/:�H℄=%ul℄&K5$_�+
�%3
&=k`aG�℄!gk���(�+%3
u0b%���b�HT�`S?�SI�N
&n	S
z℄7f%�N�?S
Mba�?ll�;	d!f%?,sd&�*�*�Æ&z
`7�?(y%uy?,&*
-o?�
-M
�
-O?)sd3f%���T&y`�?sd�Suy$g(lT�[%
T*��&�^alg?{�?,?N}
��ayVSN}�;fy%z
&yV
z?,`SN}�;%�|&�yw-'{*sd&fm?,"%?&�|*�J&�rzÆ(Æ&fl*�℄!gk��v�k�l~`dn�"3$'
^^&X[(T -=�<>D��E&_L�<>~E�
rt��E-�℄!g%�r()I�3,NG
%�r(&4}rmlTN}G
d�&,�lJd&	*�℄%N}G
PualD%n2dm#%&�n2�Cn��SGn2
�
&q8S
.��
Glnu(n2%Gl�Fy&
b!*q8S
��LGl&�Cn2&nu&$q8S
a
zn2d%℄i&fl# S��ulAKx%N}���z
&d
bQ�Æ#&��u�&Æ#%!gd�a�r(&bA/!P�
&A/m|Æ#S-l
Q��uLd%;?OV�"4$:�4"&?�d* f)%+Sq%O*yLTE&%OS
E-,?N}E(�|rz&_h%G
&"
Dah�dG*�L%Kx!g&vA*l
m#%G
l�kkF��*n"ZÆu,?N}%�.�*y&b(9Qk?&b

�Dk?&"�m#Gz&	*v
�u�"�~�Æ&z
&1|C�G
`,?ry��℄!gk�%Bb(&̀ SP99f&	*.(
℄':�LL&�k�%N}�J&�(.�*�℄!gk��`dn�"5$+T�(&�(4Z f.S�n+S>XsE&fyV:,�n�(=ng9S>E-m�,?N}&u"n'T�6o\O*�e6
%Sk&l�B�3
f�:uqG*��N}3
&4f?�<ha
z2;��yfzl;
nuh;
%N}�Fy&'lT�%�oT���,?=%B�;
�A
_(.�(�*y&b�HTN}�Gb(lAS(%�O&OJ',���,N�e&f�Tz%N}G
&z
&�T
z�;%y�G
&℄~uN}'{*�v&�{=m#℄Ælryk
%N}&fl#Gp�G
l
u�G�?���℄Cdf, �p_lp�&,?��# �
5ry&�℄Sj��%�
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&TvB���:0��
._ShJ<Q);
%�LB&�7�℄��.<	`k��%%
$�&{r�f(�/k��%%jJ*�V�#(y�*y&HT,?℄��P[
lT0J'%;
&��u&V_+'?l+D2O-V_D�Y	O�nz'(&O�Fgj7-�7uak%�,?��%N/�℄!gk�&,?N}o2Sf�7k��Ary��f%&�d�u�?℄��0bI|
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Abstract: The operation system of bidding market is important for protect-

ing the State’s interests, the social and public interests, the legitimate rights

and interests of parties to tender and bid activities, improving the economic

effects and ensuring the quality of projects. Combining its normalizing devel-

opment with those of market researches in recent years, this paper explores

how to make such a system effectively operating through by aspects such as

those of the goal of bidding business, construction of system rules, supervision

by the government, tenderer and bidder organization, institutions, personnel,

self-regulation system, bidding theory and culture. All of these discussions are

beneficial for the development of tendering and bidding business in China.{1u{1q�%^e&E({1�E({1q���%_P[H=�dXÆ4D�{1ahJ-4=%sd(��&lx�7lv%*��5V%{1Z%t5&luV"{1b�?|&+P{1q�(
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Abstract: The bidding theory is such an economically purchasing theory

established on known theories such as those of consumer behaviors, operation

research, game theory, multi-statistics and reliability analysis ,...,etc. to in-

struction of bidding practice. For letting more peoples understand the essence

of bidding purchasing in the market system and know this theory, this paper

systematically introduces it from micro-economy, which will enables the reader
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Abstract: This book is for young students, words of one mathe-

matician, also being a physicist and an engineer to young students.

By recalling each of his growth and success steps, i.e., beginning

as a construction worker, obtained a certification of undergradu-

ate learn by himself and a doctor’s degree in university, after then

continuously overlooking these obtained achievements, raising new

scientific topics in mathematics and physics by Smarandache’s no-

tion and combinatorial principle for his research, tell us the truth that�all roads
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