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Work accomplished means little. It is in the past. What we all

want is the glorious and living present.-������J�;J���,'nQ�I,1{$?��,N!e`�$��i��m	�
Sherwood Anderson, an American writer
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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 study in university. 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, construction worker, engineer, mathematician,

Smarandache geometry, Smarandache multi-space, combinatorial conjecture

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

a construction worker to a professor in mathematics 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 Society, a consultor, a deputy general engineer in the

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

Bidding Association and a vice president of China Academy of Urban Gover-

nance, which is encouraged by to become a mathematician beginning when I

was a student in an elementary school, also inspired by being 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, governance.

1www.cgxh.org, www.mathcombin.com
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K:��7�7"�xv$QW,�|#^�OL`Ev��%7�|OR,��{O,�<oU:�,� $Q:�vpRto,�vpR,!goU:�<W$Q,�v#~%7�R%
K:�℄��!O%7�j��
,��21, cos x, sin x, cos 2x, sin 2x, · · · , cosnx, sinnx, · · · v0�p|d�,� f(x)(-d�L 2π,2g 2π P,�`z6Wxn{!^Q+*Ce\2
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, · · ·)�{�oU:�2
a0

2
+

∞∑

k=1

(ak cos kx+ bk sin kx).�&ud�,��`=�O^-�,��kvm^,�{d�,�,BRe�`�{%n:��KZ-�,�v�k,j(:Xg2��k. [a, b] #vud�,� F (x),̀ _�kOR,� F ∗ (x),Xt�~f x ∈ [a, b],+� F ∗ (x) = F (x),R F ∗ (x) g�k3i�g#v,̀ (b− a) Ld�v,��R 1[3] Ee [−π, π] #| f(x) = x2 �zL%n:�,hh�`�-� f(x) v�k2
f ∗ (x) =

{
x2, x ∈ [−π, π],

(x− 2kπ)2, x 6∈ [−π, π],!
,k g/�,Xt |x− 2kπ| ≤ π,u f ∗ (x) g` 2π Ld�vd�,�,��>r� 1.5.1�
1�V~�Æ#P�+1'1985)
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E 1.5.1!�,hh�`| f ∗ (x) eiUg#�{%
K:�2
a0 =

1

π

∫ π

−π

f ∗ (x)dx =
1

π

∫ π

−π

x2dx =
2

3
π2,

an =
1

π

∫ π

−π

f ∗ (x) cosnxdx =
1

π

∫ π

−π

x2 cosnxdx = 4× (−1)n

n2
,

bn =
1

π

∫ π

−π

f ∗ (x) sinnxdx =
1

π

∫ π

−π

x2 sinnxdx = 0.�8
f ∗ (x) =

2

3
π2 + 4

∞∑

n=1

(−1)n

n
cos nx.<:�vv& f ∗ (x) l��,e [−π, π] #,X�

f(x) = f ∗ (x) =
2

3
π2 + 4

∞∑

n=1

(−1)n

n
cosnx.!�,hhXto� f(x) v%
K�z\�X`&%
K:�Wv#
 4 <,�)��^Xg2Z#Pu+� f(x) 
�+� f∗(x)

sn f∗(x) uoQsn f∗(x) uoQ
-

?�?
,��j #P f∗(x)akk
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L[f(x)] = F (p) =

∫ +∞

0

f(x)e−ptdt.�`Epx��'eM��G��vpR,!LlpXtE|m��nLW�m��x�,� I=,hh�t
L[f (n)(t)] = pnF (p)− {pn−1f(0) + pn−2f ′(0) + · · ·+ f (n−1)(0)}.�<,�~O
����.pE|m�

dny

dxn
+ a1

dn−1

dxn−1
+ · · ·+ dy

dx
+ any = f(x),DEz�7n�x2y(x) → F (p) =

∫ +∞

0
f(x)e−ptdt,X�`n{OR` L[y(x)] LS8�vO�.pm�,!�X�`�t L[y(x)],BRX� y(x) = L−1{L[y(x)]}�R 2 �7n�xYm� y”(x)+2y′(x)+2y(x) = e−x vQ#�t y(0) = y′(0) =

0 v��f i) z�7n�x L[y(x)] = Y,�m��6b7n�x,{f y(0) = y′(0) =

0,t�& Y vW�m�
p2 + 2pY + 2Y =

1

p+ 1
.

ii) �#{vW�m�X�2
Y =

1

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

1

p+ 1
− p+ 1

(p+ 1)2 + 1
.

iii) b7n6�xX�
y(x) = e−x − e−x cosx = e−x(1− cosx).!^�^�`k)��^
� [4]2bD{l~ �+�uV�+�

�+�D{l~u�
-

?�?
6m�w �V�l~6m�w
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K:�,ug7n�x,�#~%7+gZ�jvO^%7veu���!Xg��m^<Wv��	*d0Fu,4 RMI Bu [1]:E%�A�L(5h
 X �wYd_Y℄ S,n�<3w�A�%:
 A I
S :
pn:e S∗, ���I S∗ Y��%�xQo`s(5:
 X∗ = A(X) T%-h,IQY�hr�A:
,�s X = A−1(X∗) T%-h�!O ���)��^L2

S S∗

X∗
X

- ?�?
A

A−1

RMI Bug��W��℄�vm^Bu�Nveu℄�e��^vSR�3+�`�o�R 3 W������WM�W|M^�
v��=B,��pdsv#~%7Xg RMI Buv℄����)��^,Xhh�`N���o!O
2<A��
r V���
r
sn�℄V���sn�℄<A��

-
?�?

V��℄ V�H<<A�je�
��.pE|m�P,Gg RMI Buveu℄�,�)��^
�2b���?-oD{l~ k,F;[
k,F;[uVD{l~u�

-
?�?

���w �l~?���



� 1 o. �U�y�fU/U� RMI i� 67R 4[2] :W(D<W,2'�pdsvm^g RMI Buveu℄��!
j℄'(O��Wv�,�(<{,�*vm^�KZ�,�m^,XgLORo,��2{un} = {u1, u2, · · · , un, · · ·} ��&i\w:�
u(t) =

∑

i≥0

uit
i�

eut =
∑

i≥0

ui

ti

i!
,'Q� ui := ui(3�wL��,�,[�wLA�,�*,r[� $Q��,��A�,�,
� #{v����,d0�=,X�`to�� {un} v�^pR�)��^L2 �

r v9�
r
v9�u�℄oQ�
uoQ

-
?�?

?�℄t \<?�℄tl
,�V|m� un+2 = aun+1 + bun, u0 = A, u1 = B X�`=�!^�,�vm^�-
u(t) =

∑

i≥0

uit
iu�

atu(t) =
∑

i≥0

auit
i+1,

bt2u(t) =
∑

i≥0

buit
i+2.K`

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

i≥0

(ui+2 − aui+1 − bui).Wb�� {un} v	���,X�
(1− at− bt2)u(t) = u0 + (u1 − au0)t.
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u(t) =

u0 + (u1 − au0)t

1− at− bt2 .- 1− at− bt2 = (1− r1t)(1− r2t),u�
u(t) =

1

r1 − r2

(
u1 − au0 + r1u0

1− r1t
− u1 − au0 + r2u0

1− r2t
.

)| u(t) �z{w:�,X�
un = (B − aA)× rn

1 − rn
2

r1 − r2
+ A× rn+1

1 − rn+1
2

r1 − r2
.l��,�&�!�� vX*$�dso$v�� {Fn},s� Fn = Fn−1 +

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

5

2
, r2 =

1−
√

5

2
, K`

Fn =
rn+1
1 − rn+1

2

r1 − r2
=

1√
5



(

1 +
√

5

2

)n+1

−
(

1−
√

5

2

)n+1

 .!gOR'|�Tv\�,�� {Fn} W~O<+g/�,rR Fn mg� o`�=�^v�
2HF�2P\

[1] �jU���m^����
[2] 	��V;��(D<�#M�
[3] -�T�������|��W��M�
[4] Wz�J�H℄
��
8�����+M�
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6{�6GQI3\��Wv�kg�=�kOL`Ev��2:v,�`ug�=d	2::
v/e�r(pR*v�!�5|8Vo{���v#~0��R�QÆsv v�e&_?hh℄�K�v�k��`|�ds��pdsv1p,���%��O&hh�Æ��v �W�K`,hhE�6��,�sg�i�Æ2:��`�Æsv0n�Æm^�~`[X<ds,�D�?�Æ��vu�,̂ LF5�V,.
�he/ i�J���F5z��Wv#~2:�
��k= ���ÆOR�k,��m�mh�|�O�/�kU��x�OR2:(�g�`k�v,u�`Wb�kk�=R�=,`�&=�`�*���E`r�kWv,�{� – �t,!Phh`�2:v�sKe,sL�kWv�t,��g�=\��N2:v# �l

>�x�g
6Q� 0 Q�QK� 0 ��x�,�i!R�k,x�E}z
6Q� 0 Q�QK� 0 ��x�!R`E�t,sL~BOR#�+�`T{ a + bi vi\,e#
�kW,LP�� a 6= 0 v#�,
 2 + 5i, 5 − 4
3
i, · · ·,#P�� a = b = 0 v.6Qi�� `#|�,hh8p
>�x�UO#Xg
6Q� 0 ��x�,


5i,−3
4
i, · · · z��L���k,���"217i`�,��>1`�,a�Mv5�8oUr,!e�Æ �Wg0
'A�OR2:,D�e�vPY:1$0u�oMv[?�Rhh�OR2:v�r`�,~1XgOR��x6v ��dU#,D�ehh�oOR2:veu5�P,�Nv`�:��`��
#=Leuv��iA�l
,��E&|v
���ot!g�+#,rEBsXg�.,v2:`4�NR�'�=vOj%7m^`�2��h�?vu�g,�Æ.,4�d	�v%7�?�E&|8Vv&VRmx3�,l�g�7��&|O
[,��$u�O��&|Wv
~; → ?$ → F{s�v%7,N=�u'�E&|v#~%7�.,v5�!PG�|#^�=��!P
=`℄O�.,v�k,

1�V~�Æ#P�+2'1985)
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vr�,!g�Æ��v.`Evm^�l
,�7#�O
,�S^�v2:6l�Æ,X�
#� (a+ bi)





U� (b = 0)

}� (b 6= 0)









�`� (m
n
, n 6= 0, m, n ∈ Z)

o`�}� (a 6= 0)

4}� (a = 0)!^�Æ.�%�v&hhL2:v�Æ?34��4Y����i��v��8VgL�6$v��ÆOR2:,h�s%���WLR_Eq�!R2:,l
,.℄*��vOL2:��.pm�(uA/��WlC�^UR#31�S8�v��.
�<,!Xt�.pm�(v ��e�S8�v���
�<({v��W6l,!X��℄*v2:�<2,EXte℄*W�S8�{L�1,X���kNv=^�x,Xt�.pm�(W[�v=^�xe℄*W+1d	�=,!X[<�℄*v�^�x(p>g!�j℄,
{m^)�O^Beuo�Av��m^*�� !�v%�,Xh1Z6��Æ�L|8o
�p�v��2:�i�XKGz/F5z�`gd	2::
v/er�v��ÆOR�`,x�ED#�`vf%,�M6l=�`�46O4EDN��`v5� – N�p�x�vds4,[:g�ÆNv5���i��`v5�,u�/�gL5�%-q{�=,6O4�n�t��<v���l
,h��E|W?�`Wv>U�`2
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n� i) �x f(x) 	!C0 [a, b] ��I4ii)f(a) = f(b)4iii)f(x) 	0C0
(a, b) :�t,�	 (a, b) :n�U	�� c,=} f ′(c) = 0.�� q{Nv5�%-,8p��`W�tv5���t i) k5� f(x) e [a, b] #�P.T�.F?4�t ii) uk5� f(x) e (a, b) #vO
 c P.?4�t iii)uk5� f ′(c) O�Je�!�,WbzUF�`,X� f ′(c) = 0�!G
�ghu�o��v"up�ÆsUO#Gg�`,D2 N2A�~W�`$�`E��s��R v2(O*#Æf�K�v8V4(W*�|hh���|�ds��pdsv1p��W�<= ,!�R v+2�^r��s^2zr7�r7v�ArEA� ve`��k��`�Æs��&e`��k��`,Nhg�sv# ,OY
�+�U`{f,,
^rvg`3� vÆs,N

g5LO^|ÆR?�?B,!��sg.2jv�he�ÆWR=R3���Vo,�fV�zm�?vs�
`S�,�&�sgt.�mvd�zm�?vs�
`S�,Om{gC
��?v�sm^W`���q{4�Om{,EGB�}WY�v�|vOL6v�sm^Wqb?|,�$LC�v��.0l
v�sm^d6O4�U�?v
`S��h�?v�sUq��,!�3v��n1z0�?v�s%-�!rE�'e2(O*��OL`EvÆsv�<[,
�`H7.!L�<��vÆsv�QvP
�l
,Y

∫ √
ln(x+

√
1 + x2)

1 + x2
,�8p

[ln(x+
√

1 + x2)]′ =
1√

1 + x2v�<,Y2�&|vdsX���R�2
∫ √

ln(x+
√

1 + x2)

1 + x2
=

∫ √
ln(x+

√
1 + x2)d ln(x+

√
1 + x2)

=
2

3
ln

3
2 (x+

√
1 + x2) + C.(W*KzOL�Æ.lvÆsv�^,e�Y,dsW
�`%p�
E5�(DQz\2

n∑

k=1

kCk
n = n2n−1,
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n∑

k=1

Ck
n = 2nv5�m^,X�7o�B

1 +

n∑

k=1

Ck
nx

k = (1 + x)n�Y,���� x Ym,
� x = 1 X8
n∑

k=1

kCk
n = n2n−1.�:,2:��`�Æsv�Æg�Æ��v�Ru2�|v�Ou�?tqm
�h{fvg,hh�6��q2gOR℄Ov �X�`7{v,���G�d#�G0�G7�G|,BR:12;q����v�ÆR��
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`R1%!S �6L\Oo
— 4 1+1 �x~??��Hg 2 '2�F: EJ<Q"
l,21 G�<QN�D*Q/+�<Q,�IJ?0U	�3�Y�:Q�~0AQ<Qh�,YpQaxe97X$�
,��<Q�~�[�xQD*��Æ5C��<QZ#��,I 1+1���H xQ.F3�,l
xQD*C~f[
�?~ax�
��7�nHY℄Y7XB6�VP���,�b
z
5�",��"I0fQ�ga�
�:Q���O%Y�i~O%Yo��K�fo�D�7X���M��sY℄$aps-�.�y3 l
�Æ5k~
*IY<Q��I,aWQu,H!p�,O0QK[kF�V
�0�3: �?[~�[
��7��
��7�e9�s7�nHY℄�7XB6�VPY℄�WYQ�

Abstract: Many scientists show clearly that the leader of science is combi-

natorics in the 21th century, which implies that the notion of the existence

of common connection in things will be extensively applied to the scientific

research for understanding the nature and our society. This notion is called

mathematical combinatorics. Beginning from 1 + 1 =? and other interesting

questions, this popular report introduces this trend of science development to

all audience such as those of the complexity of things in the nature and our so-

ciety, contradictory system with natural reality, circular economy,· · ·, including

the multiverse interpretation on superposition of particles, the philosophical

meaning of the fable of the six blind men with an elephant, Schrödinger’s cat,

the importance of non-solvable equations with the reality, industrial systems

and the input-output model. This report adapts to different levels of audi-

ence for its combination of the science with that of culture, edutainment and

explain the profound notion in simple words.

12015 7 6 U 15 �d��N�Æ'C3���#PN (AMCA) :HT5"���zV["u��nD
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Key Words: Theory of everything, complexity of the universe and soci-

ety, understanding limitation, contradictory system, reality, circular system,

teaching and learning.

AMS(2010): 03A10,05C15,20A05, 34A26,35A01,51A05,51D20,53A35�
§1. WA�~��gP��z� 3 |0vF{�Mp�W�O��& 1+1 z&=v`F,
� 2.1.1 K^�

E 2.1.1�~�d2
1+1 	2q7\d�Q 37�gPQ2
1+1 	2q7\d�K�Q 3&��~���z� 2
�Z&��z�Q2
1+1 	�W�7\d�Q 3&�gP�!2
��W,��W-R�Q 6 8&�er,#
`FgF{L+TRyWvI
�hh8p,S4FgT�zi;
{g�0)(�
C�vOXt����eO�0�W,Mqoe~�OX��,`<Q�v�d�<`Q��#,OXPFd!X,`<2
1+1 w��K�Q 27�M`721NAV�*wxQDD�a,�
.�q7h�.F,�~%L�,F%N�1U� 1+1 K�Q 2�&gMT�//OJ[v���e\,t�5� 1+12z& 2�`7o$RPF�[� =2
1+1 �N�Q 2,�q7h�.FRA��/}��,\,!R|`1� <`Q�"o,`�X�zi; 2

(a.1
1+1 NKN�Q 2,1
� 1+1 	Pz7\[dN�Q 2,kN	��>f7\dN��K�Q 2 ���n�[1U� 1+1 �Q 2,1�U�E�3,��1U�
1+1 K�Q 2,1�U�E�3��ezi;
{�=,1+1 �`z& 2,G�`2z& 2&$_,	xQ�,1+1 �Q�87�OL\8v 1+1 =\�{m�t
�2
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1 + 1 = 2(eU� R �#�� C W{m*,
1 + 1 = 10(e 2 6M� 2- ��3W{m*,
1 + 1 = 1(e�`?/W*�!L\�+g0nv!!L8,,�#u���lOR 1+1 ds,I&t���VuFÆ$Qv

(�A℄Q 4 �Ux��7B��A
�x[$,�� 1 + 1 .F�,7FrJH67,l
26 = 3 + 3,8 = 3 + 5,10 = 3 + 7 = 5 + 5,12 = 5 + 7,· · ·,zz�{f,uFÆ!
$Qv2g 1 + 1 z&=dsRgOR<W5�ds�

E 2.1.2
�L 1 `�L�,$_,O�� 1 + 1 = 2�t���Vi>[e��2�xQ'V��(Wqo2
x(shu,4 �*�pQx (shu,3 �),1 A 1 A
x,QNs� 1, 2, 3, 4, 5,· · ·���<,1 + 1 = 2 I&� (3 :),�7 1 [
� 1 R,wL 2�3OR 1 wL#�,[OR 1 wL[P��hh�� 2.1.2 Wv!�_l,!
,1LI��A
n5�v#~℄X,!�.!�L
K[�vI��A,�9
+�Le#�# #
�Ix(shu,3 �*�vf%,!�to�r���e<# #6O4-�,Xto/�� Z��`� N�U�� R �#�� C,�#vW^℄=r/�#
I��u,� 1 + 1 = 2�ag,
�L 1 `�L2D X � Y,uOY� 1 + 1 6= 2, 
� 2.1.3 K^.

E 2.1.3



� 2 o. +J9��� yS�d�� – J 1+1 3r8℄eL�R 2 4� 77OY�,hh� |X⋃ Y | = |X|+ |Y | − |X⋂Y |�K`,E
I��u$�Xtz\ 1 + 1 = 2,7 |X⋃Y | = |X|+ |Y | {meB3e |X⋂Y | = ∅�j�!O2D��,hh��pOLj℄vI�ds�R 1 47 �Q�_#xQ$\*6\,�~\*}~ 95 ~��� 14 a,xQ}~ 95 ~��� 21 a,�z.K	 95 ~���L 22 a0.2�zE	 95 ~���LJ�a7K X = {\*}~ 95 ~��Q�},Y = {xQ}~ 95 ~��Q�}�u
|X⋃ Y | = 47− 22 = 25 |,��g�e 95 |`#v|�L

|X
⋂

Y | = |X|+ |Y | − |X
⋃

Y |
= 14 + 21− 25 = 10,7 10 |v���1`�t{,e 95 |`#�$R�:,(D�W`OROYB`,�l h~,7�& n R�,2D

X1, X2, · · · , Xn,�
∣∣∣∣∣

n⋃

i=1

Xi

∣∣∣∣∣ =

n∑

i=1

(−1)s+1
∑

{i1,i2,···,is}⊂{1,2,···,n}

∣∣∣Xi1

⋂
Xi2

⋂
· · ·
⋂

Xis

∣∣∣ .(D�Wu�OR`EvI�B`,7I#B`
�2�gsK n�s n+ 1 i:5 (n?u) vp n A:< (n$K) ~,-qn�L�A:< (n$K) ~L�inKJ�:5 (n?u) �!OB`�,j℄�=o,m�LG`E$�.���l
,�{!R$<e��WX��G�
v���Gq s n(r − 1) + 1 A?uvp n A,5~,n�L�A,5~?ux�K�Q r A�R 2 �0l/ 1500 AU$�[tSe:I�L 5 Az
N[z[h��U� 
�,G� 4 R�b
V
��<,1 8,G 366 y(Æ8*,$_,G� 4 × 366 = 1464 R|Xtdy)� 4 R|,a'e 1500 > 1464,�<,e/�O6QP,,'� 5 R|
V
��<�R 3 ~
℄In�L 2 Aa
Zx�N�|J��
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136782 > 120000,K`,W�T0H'� 2 R|v�Y��gO�v�

1958 8 6-7 V9e��xQz2�#}b�OR�
vds,7
( 6 Aa��
,�~=
L 3 AawBe9,n 3 AawBKe9,!Xgt�ve�t(Ramsey*ds,�`�� 2.1.4 Wv�^5��

E 2.1.4/� 6 e7��dsWe�,Fp,7DE|�2'& 6,O��7��v�<,Je 3 R|e/�V,�g 3 R|e2/V,R 5 R|X2l�!R,F/�
6 KL R(3, 3) = 6�Y,�,� R(4, 4) = 18 (1979 85�),R(4, 5) = 25 (1995 85�),aOY�,Y R(m,n) � m,n ≥ 5 H.�gS�pvds�
§2. �5f/p:R_g
�7
�g�&Y'�Y��0n�Uqv�d,g|YbI�$Q�8}/i;y�n�48Vu�v�w4R_g��7��g$Q�
i\.����v�
,��EgL
�$Qq
��|�v℄e,h2�<�W���=B��-���,�<�E&|�j,|��E|m��&|m��(D���<z|7��&/i;y:`,W�t�vz��VP�e��y|��W��n�
,l
� 1 

y�y, xzy4���, xz��;�M
[>,L��?[!�pz;^�z�
,zL^�z�^�C�<, [-Q �, [%[K,K[OK, 

[z�4� 25 

a`
,
`M,M`y,y`7X�4� 42 

y��,��W,W�v,v��?�z,o{�[=pV
v�z�,
� 2.1.5 Wv�ly.��Zy.�pry.,7pV`n�
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E 2.1.5|Y�U�b#,7/iv�V���/i;yv#`p,
� 2.1.6 K^,
E 2.1.66�hh�hh�1v�V,7
1{I+�h,�w+�I?�!�OR#~ds+ 2N��

2.1 lG�". bKd8,?C�&Æ#A�vOR}�_o�#}�/i;�zpvJe,t�;�zp�4(� 2.1.7*�

E 2.1.7b<|hI=��
ux�W��v�O/i64 V1 = 7.9km/s, v^�Wv�W/i64 V2 = 11.2km/s �v^U;�v��/i64 V3 = 16.7km/s,��



80 \3|l���zz – ySE+Z Smarandache 	J1�.y|n\
�/iv*v# �azp[<vB%pO=1w�?Czy`�V�Q%2t��[,98v?Ct�zp=I&
��v�
�k'3b2Y�
E 2.1.8As"_v�k/�<�L,yRvJeGX�
�P
Y<�℄,RzpUO#g�P�3℄(� 2.1.8*n{v�P�3℄�`�\R=BWvrB Γµ

αβ 6l�k��<,As"_�!^=Bnv%7�K�k�zpvB%p,'e Γµ
αβ �kM�# #,zm��kM�vzp`<,7zp`m�

Rµν − 1

2
Rgµν + λgµν = −8πGT µν ,!
,Rµν = Rµαν

α = gαβR
αµβν , R = gµνR

µν |�L Ricci ��,Ricci ����,G = 6.673× 10−8cm3/gs2,κ = 8πG/c4 = 2.08× 10−48cm−1 · g−1 · s2,R?Cvzp`<2 g�O::,`<�Y-As"_zp`m�v� (t, r, θ, φ) Q#W�w�t,W/�& 1915 8to�W�w�
ds2 = f(t)

(
1− 2mG

r

)
dt2 − 1

1− 2mG
r

dr2 − r2(dθ2 + sin2 θdφ2).Y,�,>-� - j�Ue#bR 1935-1936 8to�
��
ds2 = −c2dt2 + a2(t)

[
dr2

1−Kr2
+ r2

(
dθ2 + sin2 θdφ2

)]
,!eWv a(t)wL/i
4s��e<# #,�UrRq����/i�h,'|/i|L�Y,7bW/i da/dt = 0,vH/i da/dt < 0 �g�/i da/dt > 0��N��,hh 3v/i�$eTg��,a'2��N�Kg!�,6H�|=N�4d8[/i��'TvH�TYL�

2.2 j[
�'. |Y`�6�O
��,|Y,�g#`G�v�!L8,?�,G�Xv2;q�,OR,v*|��vdsXg�{!R-z+s2
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E 2.1.9�Q
f�r\�,P�m�d�2
�R��A�`�.�b73� ,}I����5,�r}&�{��V��u:1��Q
f�r}�,mHX�|d�2
��z��r\.K�,�RNab79
 ,�iL�A\&�!RdsG{�*|h,2Lf�QvORds�=83,O~+T�}x !�Ou�d, OXT��J< A v��zA��2�O�eMT��Jt8,dJF�K{vPY�C OXy`T '(,M.OX&?wa.TvG< Xzm�zA����RV[vOy,G< XdM2
%n1$�\[1�y-�,�f�}7�!g*< A ~<,N{d4vORds�
6,��,����,t2qwY�&�G< X  �&g A T�^��Q2
n��$1\[1�y-�,1nXf�1\&n��e� ,1R���3�A,k1iL�A\�n�(e� ,1���tL\ ��G< X �[TF,. A vzAE1��W�ge!td d_8[,#�OXG< Y .Mzm�zA���rRPP2S,G< Y GE A �Q2
%n1$�\[1�-�,�f�1RNf��\7���#�
�,*< A 72
hP1\�VK=,Ku�5(e���o��&gQp2
n��$1\[1�y ��,1nXf����
�2q7�G<T�O�,{T-<��M�
1\
J=,(C31R1;�{J8&�G< Y �w�2
��7	�\.Kv	$~,R�ab7uMC�r\�|yR;7,�M����|C1,}/+E�!����ge�W�zA��O81!P
,A C|'(#�VOXG< Z�3��vCiO=vMY��7o,O_Od h
($1\[1�y-�,f�},
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,2�dh
�$1\[1�y��f�}�!Rds,
. �u.,1[��K
\Z���G< Z  2
�v$,1>rK
.��A.F�m	K.,Ih�K
.,[��K
.�A.F�!�*< A T�,̀ L\&5o�OX`�4C%v|����WyOk,'(|X =dM2
6L5�1,�{"tL��>:o7�A O�X5�,
�"VL��>8&�q\J7�'(|E9M,G< Z �LM�A4%,�|zA��X<���LR_!�OR.j℄vdsx_�Q+`�vG< X�Y � Z Qf.7Q�Bs,e&!OdsvQE��R,7
f�r\��
f�r}��
}�K��,er�&|p,OY2��s
}�K��,a2�x��s,U;��0n.�vp�f2e A,ReG< X�Y�Z wW,7D�eMv�QXt�mQfP�m:1�zA4��vv�e�
r}r\[1�-�f�}�ds��,|Y,�WU�r�fVvds,�QEgO^2n�pds,.�F��vE�n�2n�pds/,�
2.3 S2TR%W�IX'. ORB��ORB�>��4R��({�$_,'{�I0wYN�|�87k�y`�W,LB�>���r7A{WuO�v
�y,
U�yuO�,��Ix�B�>��,
� 2.1.10 K^�rR,|Y�NE�n�Y',E�n�e�GWlL,7�`
P�'e�R�ZGR�
XK#,!.U�yu℄%T/K��

E 2.1.10LiA\kE�n�v2n�p,t�y`�V
��q��[=`M��v%7�h,7O%Y�i,
� 2.1.11 K^�
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E 2.1.113X
Fy. I�A�f��ivp�A�Qgr 1�0w�Kd�/y5�,X:*�,5�i��	y5�7H>*,n�K�$X* 1�0w,1�
0V!eMA,5,i
�1��k	a[0,5�,;IYÆi���&\�O%Y.2-i�f��iw�N� RNgXi,7L�kE�n�vGW'A,�g�Q
��vXg)g�ds,��p�=��*,��kE�n�lL,7n�e�
|'O�v25|3�N�3�D8pe�
�O
�'v25�aO_Nt/n��'e (x, y, z) XK,Ne!O
v25L 1,�M
L 0,7/n�v*,�eN��
LHo/
�!^�kgY-B��h
� 2.1.10 $��kv,O=`=21�y`�VQf�!�,=o
1956 8,t�y`�V�S
{vOX,`< H. ?

l?��"CT�q��,`<`
Wave Mechanics Without Probability�,q�E�n�GWlLv`��
�k,7
��vXv
��.
i��RWrJe,
i��v$RW$eOR���
W,
���$RW$e�OR���
,
� 2.1.12 K^,

E 2.1.12D2 |YD1'��WOR���
R\�H. ?

l!^k�OY%Mm\
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�k'`�to��"CT���OF���,S1� �,`<`Q��Q�OF�'EY�x1<`&�W8`_q��e�S
{Am�,H. ?

lehex1�<`WOL�
[& 1957 8`_?��"CT�q��,`<`,,\<`Q�� �t�,`�X�a!td� H. ?

lvR ÆT,IX�,`�J[2
2L+#`<y`R�?��A�$Q��8[,H. ?

lv`��
�kto�
���R{L`<y`O$#M,�`<y`Y�4/i�V[<m�
T�9�2007 8,�<Qx
a�z-OR�\,v|�gT����
p`
`R: H. ?

lv`��
`<
< 50 d8�

E 2.1.13|Y�dyv88 �0
;(
ga�
�WvV|88TAi�O�(�
2.1.13*�e!R;(W,!RV|{EY"	n�TAi��	oTA%�RJ����TI�2����v||�r�TALORu��>��Æ6�w��O1:�gOW��,
� 2.1.13 K^�MhdR|+`�?rR.<2w��{.NC�! OXN��Mh 2
�{vAa[$�e�℄
�1&K�|,N"��{�w�℄
K[Q$�6��,℄
!L�{vAa$��1&>I��$_,�$v<5�gaz℄
�1&N2q87gMhdR|�TA88v'2D2℄
1&= {4 H�5 }⋃{1 A"5 }⋃{1 AtV }

⋃{2 A`- }⋃{1 6& }⋃{1 H|5 }OY�,Y
e�OP� t\88ORdy T vl- µ1, µ2, · · · , µn,R νi, i ≥ 1g$S88vl-�ue?/#,dy T Xg
T =

(
n⋃

i=1

{µi}
)
⋃
(
⋃

k≥1

{νk}
)

(2.1)
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n⋃

i=1

{µi} 3gORx6?�|Y�8dyv# g��,sLD����`L|Yv�8q
��|�v℄e�a��vY�G'27iQ#!^|E�As"_zmMo2
�AxQ%O�iC0w7XB6,&{�.}N-qKT%4h[,�i&{T% ,O��KC07XB6�� ���~1|Eh�|Y�8RY�,21e$

hm7��RK��E2��
§3. �5tp�
-2B)�
2014 8 5 V 5 �,heE,WTp:1CxQ��F0DZ�	 1983C,n1	���E�Q�?Q�"~Qm	xQ,QN�'Q,E��p,�'	��M�℄Qxsvr'gtdQ Bollobás��{ehV��L�?E�?AwrTV,QN�&:W�&	+5�xvAn�,TT�d:.12	xQ�n(�r87�:,&�d(123*$(132*�ArT,=1FDxQNH!Iw$
�s?&�K%xQP�; �92^PF�h�{v,UO#0gpv[< �,GXg ,p[<&�x�hh�`��RSs|��#9G 1�2 � 3�$_,e��#�Ss
v9x �6l�k,�UXg

(123)→ (132)→ (312).

E 2.1.14Y,l�u�|wv1!�x�0mi#v�w�x,
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E 2.1.15Nh��v�w�x|�L (12) � (13), (24), (1234) z�$R�:,hh�`to
n ��wp,7U�OR n �2D Ωn = {1, 2, · · · , n},�#vORKx σ �kL

σ =

(
1 2 · · · n

1σ 2σ · · · nσ

)
.l
,n = 4 P,

σ =

(
1 2 3 4

2 4 1 3

)XgORKx�� Ωn #v�RKx σ � τ,�}^�kL
iστ = (iσ)τ ,!
,i = 1, 2, · · · , n�l
,e

σ =

(
1 2 3 4

2 4 1 3

)
, τ =

(
1 2 3 4

2 1 4 3

)P,�
στ =

(
1 2 3 4

2 4 1 3

)(
1 2 3 4

2 1 4 3

)
=

(
1 2 3 4

1 3 2 4

)
.K Ωn #vK�Kxo{v2DL Sn��`65,Sn Wv~f� a, b, c e��
pR2

(1) Q#�D4 (ab)c=a(bc);

(2) Je℄X� I, Xt Ia = aI = a�UO#,I g Ωn WXt~f�2%v�x;
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(3) ~f� σ ∈ Sn Je6� σ−1 ∈ Sn Xt σσ−1 = σ−1σ = I�UO#,!
v
σ−1 =

(
1σ 2σ · · · nσ

1 2 · · · n

)
.Q##{�R�tv℄W�℄=��wLV��wp Sn v~fOR�2D,
��Q##{��pR,uwLKxp�l
,k�|w�wvKxp = 〈(12)〉,k�0mi2�vKxp = 〈(13), (24), (1234)〉,�WKxR��,�/�2 Z eW^℄=�o{W^p (Z; +),a�e}^℄=�2o{p�rR,�`��U��#�eW^�}^℄=�ro{p,Lo,p�hh8p,�wgO^�Re! K`,pI&;y�wv���A�

E 2.1.16
��,hhuY'��.��
P�wv�i(� 2.1.17*,!eW,
c1 = 11, c2 = 1221, c3 = 123321, c4 = 12344321,

c5 = 12344321, c5 = 1234554321, c6 = 123456654321,

c7 = 12345677654321, c8 = 1234567887654321,

c9 = 123456789987654321.

c1 c111 11
111 111

1111 1111
11111 11111

111111 111111
1111111 1111111

11111111 11111111
111111111 111111111

1
121

12321
1234321

123454321
12345654321

1234567654321
123456787654321

12345678987654321

c2

11

c2
c3 c3

c4 c4
c5 c5

c6 c6
c7 c7

c8 c8

c9 c9

E 2.1.17
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,
(1) t (R; +,×) �o,7 R WW^�}^Q#�x4��D4,}^�W^Q#|
4,W^o{�xp,7 a + b = b + a�l
,/�2 Z eW^ +�}^ ×℄=�Xo{t (Z; +,×);

(2) 3 (F ; +,×),7 F eW^�}^℄=�rL�xpvt (F ; +,×)�l
,�`�3 (N ; +,×)�U�3 (R; +,×) �#�3 (C; +,×) zrL�3�OR2D A e℄= ◦ �{LW���v3qg�WvK��e℄= ◦ ��
,7~f a, b ∈ A,O�� a ◦ b ∈ A�e℄=��2�
P,o^=�W����k�lL,a�`=� 2- ����6l�k�ORhgOR 2- �� (V ;E),���
2 V ��2 E ⊂ V × V o{,
�
2.1.18 K^,g��-?��?zUOdyv�A���

K(4, 4) K6E 2.1.18OR�
��`ke~{#,Xt���3e6
$/�uwLw

h,
� 2.1.19 K^,NUO#ghh<�W�ovS^��v�A���

E 2.1.19k��P,|E�2
v�V��\=b2
v)���,̀ \|!L�V��\��G���M�+�O^A1u�,Xg=�+^)�X�`7{���M
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v�V��\,R�^)�u2l�$_,<
E-��dV�Af?�xQU�?!Xg��vÆ}.F,gb#:W�T��+s:O�/dsB 1872 8��V{j0\?:B����q��!Rds`=,�G��V�1&!Ods$Q,t�U�OR��5�ad[Y',U�v5�WrJe�^��Q6�!�=o 1976 8 6 V,e���V=d!U�!����z�|ee�RjI"T�v�S2
v��I=%#,�� 1200 RFP,5� 100 d�U;,Y'`�O���g|Et�[,:,\5��!O�<,7�`XK 
(�Aw

h��AIJÆ�n},},=}�
��Aw*
!LK[n}�eMhv$Q{�e�}#0\Y�P,e��\eeyY�vK��t#+W3�
Æ}Ad�vlM�5,̀ |I!O��+sv�p�

E 2.1.20~{z
&=Ko,TvW{�OY�,hh�`e℄{#i<��ds�-��W,OR℄{gOR2Io#v 2- M�i,l
,�
<�W
rvW{�t{z+	&℄{(� 2.1.20*�

E 2.1.21



90 \3|l���zz – ySE+Z Smarandache 	J1$_,�|Hl
 *}w�AP
8?hh�`bO� A4 F,���|��L 1 9. 2 9��r[,L�R 1 9��DeO ,to 1 Ru{,
L�R 2 9�,{f,<Pv 2 9���&u{#� 2 RGd�DeO ,hhXto�ORt{,
� 2.1.21 K^�-��W�!�OR�<,7
��AD
	 *:
QAd.U	J'17B�LOR� G ke℄{#,Xt���:
3e6
/�wL�e℄{#v6��l
,4 �7i� K4 eW{��;s�#v6�r� 2.1.22�6 66-
� u3

2

2

(b)(a)

u1

u2

u4u3

u1 u2

1
u4

1

E 2.1.22hh8p,V|	A$R;(W,C�$XN�vAz,TAv-��o�/gO
Æ,
� 2.1.23 1L$R�K^,!
,{t1} = ��,{e1, e2} = TI,{h} =�,{b} = 2�,{l1, l2, l3, l4} = %,̀ 4 {t2} = RJ,B�R
/se33eNh=��r�$_,1{�|H�:t,Y��(.T}w℄
� 3- �1&8? x�,hh�`*�~{ R2,|ÆWvd��*~{1x,7�GS B2 bWRto~{TA,r[,
LdRGS*. R2 2=$Rm?1x,7dRGS�n{Guu,'e�
 R3 WI`
℄�x,LdRGuu	*{TAv��5X,!�,hhXtoOR 3- MTA,
� 2.1.23 K^�
E 2.1.23
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§4. �CD �3���E$z7
2014 8 5 V 5 �,heE,W
�Tp21CxQ�WF0D	 2004 C,	~<tODD:�WC�DD_?0t'g'��D

h�x,��-K�d��	
��2Z7,kAa�bLA$dfK0,�N��d�C<QnxQL(��7QNKs���jMp94�y|��, DwL;*Naxi%,<Q=�	e9;,6m;~�L,QN0#nHY℄h��\E,A 2- �?/WORdy A 21Lg B #2g B�\EI&|Y�Vv\5p�r{p,0
V|	AK^)v|.|
Y<.<(� 2.1.24*v��p`O�,|Y�ORdy T v88 T ◦ =

n⋃
i=1

{µi} g T v~$ (2.1) vx6?�

E 2.1.24$_,nHY℄N
K
7J?�B8? QEg��v&Y�dy T1, T2, T3, T4� T ′
1, T

′
2, T

′
3, T

′
4 vlL|���
�Rm�(

(LESN
4 )





x+ y = 1

x+ y = −1

x− y = −1

x− y = 1

(LESS
4 )





x = y

x+ y = 2

x = 1

y = 16l�k�#r,m�( (LESN
4 ) o�,sLm� x + y = −1 . x + y = 1 \E,m� x − y = −1 . x − y = 1 \E4
P,m�( (LESS

4 ) �� x = 1 � y = 1�$_,1{<AlJ? T ′
1, T

′
2, T

′
3, T

′
4 �N x = 1, y = 1 QJ? T1, T2, T3, T4 2q�KNb? er21,sL (x, y) = (1, 1) 2 gdy T ′

1, T
′
2, T

′
3, T

′
4 e~{ R2 #v=.�
,R T1, T2, T3, T4 e~{ R2 #`��
R\�rR,Nh$U�Je& R2#,
� 2.1.25 K^�
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-6

O
x

y

x+ y = 1

x+ y = −1x− y = 1

x− y = −1

A

B

C

D -
6

x

y

x = yx = 1

y = 1
P

x+ y = 2

O

(LESN
4 ) (LESS

4 )E 2.1.25hh8p,yR|L0yR�dyR�uyR��W,uyRg'&0�dyR
vO^W
W,�K��̀ ��'�o{�

E 2.1.26o{yRv#~℄� – "��h& 1964 8�y`�V�
. 3UR�?U. 7CN.mq�,=� SU(3) p�\8;�6l|YRto�'\8�!^Tv"�
q2#(u*��(d*��(s*�̀ (c*��(b*��(t*�"�vdn��d"��l
,`�g�R"�(���Rd"�({*({v#Dn�,'��OR0"��ORd"�o{,+g#Dn��

E 2.1.27
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n�*%lLvm�L
��m�
i~
∂ψ

∂t
= − ~2

2m
∇2ψ + Uψ,�W ψ Ln�v*,�,~ = 6.582× 10−22MeV s L�I�
�,

∇2 =
∂2

∂x2
+

∂2

∂y2
+

∂2

∂z2
.K`,y`�W�"�v%p�lL�=�
��m�|T�b/ n�TAo�NO%Yo�,A�BF�5nl5}w
~o�DN
�f7#
m�(OY2��,GXg ,̀ ��'���l;�m�(g\Em�(�rR,��"�eU6WO=`�Y',hh6H29;(,TAN_�?y�I�he�Lr`��'���l;�m�(g\Em�(,C���℄eX`�`^$`�7�"�gO^yRo{℄�vY-{m,Nh$UvJe,G|E|Yoz�`h)\E��v��`<6l�k�#bR 908W�'vSmarandache �(,�wL_V�(Ze�\El-,7ORe`e!Y=BW�`
P{m�2{m,��`G^m\2{m,7!^=BR��C�=BW
*|��p7�EY,LyRo{v=B`<Rz��p,sL/i;y~1X�e2rP�WW,)|EO^urZv����6l�k�

§5. 9U n�
7RKJ�e�5[Æ
2014 8 5 V 5 �,heE,WuTp21CxQ�vF0DZ�	C*�Aa~=d��CMQ,:��
Mathematics

on non- mathematics�<rV*,g-��xQN;nHY℄,LnHY℄,nK�f
~o�D�N℄7Xh:,NtQD*�xQ�~

Ma*��� ,7XY℄NVP�,LnHxQ�N7XB6��,��NxQ�{(5�℄J<[{{vi<�d�,7�B8	<[{{�y�oCz,,[oyvi �
� 2.1.28 K^�
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lq�o r�8�u
℄? qb }` k}}��}4�/}- �z6 - - - ??-- V%-E 2.1.28CF�W,��[�|�g��|�℄JCFvmvrEm^,
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Fi(x)

M1

M2

Mn

6?-
x1i

x2i

xni

P1

P2

Pm

---
xi1

xi2

xin

W1 W2 Ws

? ? ?E 2.1.29l
,n�℄�W�OR�kn�d�v%p��h,73*";l�h




A→ X,

2X + Y → 3X,

B +X → Y +D,

X → E�W,A,B,X, Y |�L+^yRvB4��n�d�%p��8,
��Z? A� B �sv�|T,u X � Y �`�qE|m�(




∂X

∂t
= k1∆X + A +X2Y − (B + 1)X,

∂Y

∂t
= k2∆Y +BX −X2Y6l�k�
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� 2.1.30 K^��zu
℄ r�1 r�2 r�n �$ k}}5q/M
-- - - - -?? ? - ? �6XN 8��_�8��\�S E 2.1.30B��#�,#
[J<W����vE|m�(OYg2��,7��&��Wv\E���!G
� �,7�g|Yv<[<�,�lL�ke��#GTGg\E����<,|YE7$0Lidy~$,��$QC���Wv\E��,n\EL��/�,!�,GD�!�:1Lidy~$�

§6. �mF��m
9,7
�._?,>`g`r9|,_?,���|:�LE�����1:W
M3B,,5�7'KP�,
P,uE�0:W

L_,,5�7|�?�vy�A4� 8b �b

+((k(^
(�(k
g(

+eeke^
e�ek
ge

;fr`�fÆ9/Q�;S/S�W99/y6[/Oi*_�Æo/i*|fÆ8/Q�;S1ffZ
o�}}42v;/�|/i�QA�8&5_6Q�/i"f�A�/i*inXhr
f�hG,181X
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<-=mQQ(�m*⇒ v-Q�(�	Q*⇒Æ-QKo(�J~*⇒ =-YM�(y*⇒ 9-T�(Al�T*⇒ 	-I$$^,KU���!Gghh.y|:_?vB�y��g�
6.1 �55z�SW����Æ��i`�E
2
(1) �iW��=B�25�I�E&|�4z# 8V�A1���%7�m^,EGd=RLR_,
�2qD-�A+G,���N2q7�2q�|%�7%~��	+,f' 2q.F7LtLK�
)yz;

(2) EG3Æs,LiI=�5�A1.A�,��
��hv�;

(3) EL��5LOR/u�Æ,2qy�W~BOR|7,sLNh��6��,6Rm`��r
z`E�l
,(DQz\ n∑

k=1

kCk
n = n2n−1 �`=����%^5�,a�K28p3|gx�Y'!RQz\v�UO#,B

1 +
n∑

k=1

Ck
nx

k = (1 + x)n�Y,���� x Ym,
� x = 1,�rX�
n∑

k=1

kCk
n = n2n−1.

6.2 nK5z�SW�y`�Æ��i`�E
2
(1) �i%p��yp���8�����B�>y`z# 8V��U��b�b�|�`4U6%w1p,6R`�yRv#~pW�
(2) |EG3|Æ,
��hv�,�y`S|7�O�Æ�Li,2E�R|�6Rq�#O|7,sLW�gR# P��
(3) W�y`i<vGgU�yu�Q
�ZWlL,gyR,j℄lL,�&�N�`�,!�,o�T�y`,j�E&|A�X��kn�%WlL�l
,e1L U v`W,� F =

∂U

∂x
,!�X�?C�W�4vOYi\

∂U

∂x
= −md

2x

dt2
.
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,j�1�e\ E =
1

2m
−→p 2 + U �

i~
∂ψ

∂t
= Eψ, −i~∇ψ = −→p 2ψ,L�
to
��m�

i~
∂ψ

∂t
= − ~2

2m
∇2ψ + Uψ.

6.3 �j5�Se!R8Vr��er?�4VVffv8W,��e
�2,j�er?Li,_
�8V:g�<{::-,zo36`��
2
(1) �#.���Æ/�D,LE?PF�,
�
uE/e�z4
(2) 

�E.
���2�v�Æ/�D4
(3) F{8	E.er?�Æ/�D�er?#vQ
i��9�z,+gH0�Æv�K0��65,
PGg3�8Vv�Km^,����z``r�W�
9g/R
9v# �h3be`dXPF�
�+1AUu�o!O
�
9,℄�PF
W��g℄��<
Q�+2l,|E
PY�
.��Rm{vr�1%p,sLD�
.���v�%�D,:g
�9|v{`:-�
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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.

Key Words: Combinatorial principle, topological graph, Smarandache

multi-space, gravitational field, research notion.
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E 2.2.1 H)Hs>wUMN�)�b/�Q
f�r\�,P�m�d�2
�R��A�`�.�b73� ,}I����5,�r}&�{��V��u:1��Q
f�r}�,mHX�|d�2
��z��r\.K�,�RNab79
 ,�iL�A\&�!RdsG{�*|h,2Lf�QvORds�
2012 8:BG℄��
��,E9(**�KJ`(G*�t	s[,�G|�o��p!Odsv�A2[�x$�+*de,�A�k4FK�3fQf b& sL�|+g�
	s�BN�|b? QEg��v&=83,heO~+T�}#�oOu.!R+s��v�d, vgOXT��J< A v��zA��4GSBs2�O�,eMT��Jt8,dJF�K{,C OXy`vT '(,.OX&?wa.Tv
�G< X zm�zA����RV[vOy,G< X dM2
%n1$�\[1�y-�,�f�}7�!g*< A ~<,N{d4vORds,Y X s M2�Q!Rds�
twY,6,��,����,t2qwY���G< X  �&g A T�^��Q2
n��$1\[1�y-�,1nXf�1\&"��n�e� ,1R���3�A,k1iL�A\,(n�e� ,1���tL\ ��&gG< X . A 
otb�=,zAE\��W�,TQ_8[,#�OXG< Y =o�Mv1�,.Mzm�zA���rRPP2S,G< Y #E A �Q
�vds
%n1$�\[1�y-�,�f�1RNf��\7���#�
�,*< A 72
hP1\�VK=,Ku�5(e���o��&g�Qp2
n��$1\[1�y -�,1nXf����
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�2q7�G<T�O�,{T-<��M�
1\
J=,(C31R1;�{J8&�G< Y O�X��w2
��7	�\.Kv	$~,R�ab7uMC�r\�|yR;7,�M����|C1�}R/+E�!����,!tdQ dO81!,C|'(,A #�V�OXG< Z�3��vCi,vMY�,O_Od h
($1\[1�y-�,1f�}�,h/x_�Q.? Q%2t���&ge�|zZ0\�"XQ^�
,2�dh
�$1\[1�y-�,1f�}�!Rds,
. �u.,1[��K
\Z���G< Z 2
�v$o,1>rK
.��A.F,1m	K.,Ih�K
.,[��K
.�A.F�!�*< A T�,̀ L\&5o�OX`�4C%v|����Wy,'(|OkX =dM2
6L5�1,�{"tL��>:o7�A O�X5�
�"VL��>8&�q\J7�'(|E9M,G< Z �LM�A4%,�|zA��X<���LR_!�OR.j℄vdsx_�Q+`�vG< X�Y�Z Qf.7Q�Bs,e& A vQE��R,7
f�r\��
f�r}��
}�K��,erOY|�&|p,2��s
}�K��,a2�x��s,U;��0n.�vp�f2e A,ReG< X�Y�Z wW,7D�e�QXt!LG<QfvPY:1�t,T���OY�,
�ds�`|{�Y2OYgD�JOQEvds,<PDE��JOQEX�`to0n��4u�OYgJeGRQE,<P35�QE27i,u|U��u,e
PJeGRU�P,��21� O��sto0n���eW�`nW,!Xg
O1�v2:�hh
�o!�Ohp
��3��3,K3�34��K3��K3,3�K3�,)g!^dsvd�,sLW�`n��
AIq �,7
�Otd,eOR`Dg0nv,e�OR`D�1XgNv,sL2	P�e
�Y� �W,#
�OYdswLn�pds,7Bs.��:
Jen�p��,�`=�,� Y = f(X) �
�=4�WYdsvOYnwLun�pds,ge��p�$Q �PY'v,7��lLv2n�p,G�|w:L
T%7<Q{)�,!eW,�W�pv,gH<
O%Y�i�ds�3X
Fy I�A�f��ivp�A�Qgr 1�0w�Kd�/y5�,X:*�,5�i��	y5�7H>*,n�K�$X* 1�0w,1�
0V!eMA,5,I:i�1�,k	a[0,5�,;IYÆi���&\�O%Y.2-i�f��iw�N� RNgXi,7
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E 2.2.2 3X
Fy!RdsUO#.3{v
r}r\.F[1�-�f�}�ds
�Ou,sLQE.�z1�3�vh6�uA/��UO#,o<g�r#ug|Y,�,1r=�n�p
��Qvds.',T�v,�gL|Y�V�r�|Y,�|E,|�,�Y�|E�p$L2n�pds,!gO^
���Y�v%7,gWLObR
�Y�vrEm?,R(D%7�m^,uL!^
�v��Y�q
��Kv��# �i�55U|;#f/�^R_g
�7
�g`|L>`,� |��r�|Y,�v88&V,�V�r�|Y,��44?/$0,�`�e&`p�V�r,L|Yh��r,.�rM�Y�q
|�U;�pJv`<Wb�

E 2.2.3 HRw,B-0�prC��+LW
W,
y��,��W,W�v,v��?�v%7,\k�P��ek|Y�4�[/i;y[<v��%7�!eW,|Y�'e
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�v~Re&�
L��V
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��q,
d,�{.KC,℄
K�N�Hb"5&��9AgaK�K:,.�7	�w�VNBP℄
�|5��1,'��$v<�2
�{K�K ,.C&[$��{vAa��℄
K�|,N"��{vAa�w�N℄
�I�K[Q$&�
ga�
�!R;(,Om{\k�|Y�V�rv\,p,7|Y�V�ri{v
�8VU�r{p4�Om{G\k��Vdyv���/u�i\pv`Ep�$_,ER0R�|Y$^r{v�V,U;
℄
�~={ v0n�Vm^,UO#�gO 
̂�l�vm^,0
$XN�K v,!XV|�TAv�V+�,GXg ,℄
 = { 
� }⋃{ �5 }⋃{ TK }⋃{ 75 }⋃{ q }⋃{ �q } · · ·
= { ℄XH }⋃{ |5 }⋃{ �� }⋃{ & }⋃{ �5 }⋃{ b" } · · ·,a!�v�V,�v|8oU�5,a|Yv�V �UO#nU
<,7�Vvgdyd	o|vA,gpR�l-v2D,RB!^2D,s�Vm^2Ou2O�7i�XQ 2.1([10],[18]) CQ
�E%�Mx n ≥ 1,� S1, S2, · · · , Sn N n A��K[�xQY℄,�A Smarandache �I0%�� S̃ =

n⋃

i=1

Si�
(1) �J2 � (G1; ◦), (G2; •) N�AK[�V,��D���I0��{V,�� (G1

⋃
G2; {◦, •}).x(:,OR�pgeOR2D G #�k��^W�℄= {◦, •},- G◦ ⊂

G,G• ⊂ G L G W�℄= ◦ � • �
v�2,u (G◦; ◦), (G•; •) g�Rp,B
G = G◦

⋃
G•�l��,
� (G; ◦) g�xp,�℄X�KL 0,(G \ {0}; •) Lp,BQ#|
42C
� x, y, z ∈ G,L x• (y ◦z) = (x•y)◦ (x•z)$ (y ◦z)•x = (y •x)◦ (z•x),��A{V�N�A
xI�Ky�O,n� (G \ {0}; •) �N�AQTV,/eA�r~hO,�A{V�N�A
x℄��<�`��, �pgC�W�p�u�3v$�,R!eWv\�, e&g��k�|
4,̀ 4�℄=�
v2D G◦, G•�

(2) �U: � (R1; {+1, ◦1}), (R2; {+2, ◦2}) N�AK[�P,��C0��I0%��{P (R1

⋃
R2; {+1, ◦1} →֒ {+2, ◦2})�
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,�`
e&EY�o{����v2
,!^��
PGgO^\E��,OY�k
�2XQ 2.2([11]) �A%�QxQY℄ ∑������ Smarandache 
%�,r�	[�AY℄ ∑ ~[17m-��nK��,n�����o�7mK����A�L Smarandache 
%���Y℄�� Smarandache Y℄,>9
,n
∑ N�(I01,C0��(�� Smarandache �(�

Smarandache =BgO^h)\E�uv=B ([7], [9]-[11],[17]),7OR�u�`L{m#2{m,��`G^m\2{m,73e\5�
#{m,gO^��)��:v=B,!eC���Wg2Lf�}v,�ot!gO^h)\Evu��C����6�3$Le�rZpRv����
,er,!.|hv`�8�/\�,�L;d;ygrZv�7ev,a�28!^rZv�����=Bo<e�r#,uge|Y,�r2�1Je,D1gO^��#v`7���$U��v:,�B�Om{�,��Y�0g��p\E�n�\E$%v. !m{v�hW�guJ=Bv0m�hh8p,Jn=B��{t�e-$0<{2
(1)IvA�wvA�&��$%��'bu4
(2)vPbu.��;sj{4
(3)�
���~$,Y�
(E%�1����Q�n4
(4)$LbU.w�4
(5)�E%bu|���,�U	�PbuY�PE%�buKwQ�!
,,[O�e-�wL
TT�=V��,|hO=ot�2�/5Le-�',sLN�#dUe�/gOR�s�L<,�G��VIp&=�3+�e-5��te-,aO=`1{`�&g�|7��MY-WvJn�te-,h6tove`u�g�7z,g�Je\E�LTbR,Lobachevshy � Bolyai�Riemann|�=�2
vY-bWJn�te-,'�<0m Lobachevshy-Bolyai =B�

Riemannian =B�Mh=�vY-|�g2
L yk: �E%bu|���,n�U	�PbuYE%�buKwQ�
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R yk: �E%bu|���,KU	buYE%�buKwQ�
Riemann Y-to`rvBse&�<�`zm Riemannian =B,[�{

Einstein �L�/�<WvzpP�,7Lzp�5 Riemannian �
v℄5,6R�kzp`���k 2.2 2+��, Smarandache =Bg Lobachevshy-Bolyai =B� Riemannian =Bv6O4$��'N
U	87QEg��v&_ORj℄l�
�2R 2.1 � A�B�C Nw
�K[u�vA�,nh 2-2 $B�6M�A�(I0,��YYz�T��(~��w[,kbu ∑�w
�Y�/vY� A�B�C~���bu_��|*���A�(�N Smarandache �(,~Hnd2(1*TT�(~�� 1 PV�
IvA�wvA�&��$%��'bu�K���,FQ
[�N
Y�
��A�U	�PbuntLbu��
n	h
2.2.5(a) ~,D�C�E vA�[u,p� D�E ���U	���Pbu l1,k��
F�G �A�,∑ ~�KU	����A��bu�

L3

E

LL1

B
A

F C

D

(b)(a)

D C E

A BF G

l1

L2

E 2.2.5 J� Smarandache jIRR(2*TT�(~�� 5 PV�
�E%bu|���,�U	�PbuYE%�buKwQ�K���,FQ
[�N
�E%bu|���,U	n<KU	�PbuYE%�buKwQ��
nh 2.2.5(b) ~,L N��� C $ AB �u���� D �bu/ AE w3Q CD,��� E � ∑ ~U	�Pw3Q L �bu L1,k��K	 AE �u��� F,�∑ ~�KU	w3Q L �bu,��� A�F �bu L2 �%Y L wQ�,�on Smarandache=Bv℄5� Iserie~bR�7{,Mj�~{Jn=
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H<=B�u=B�d*�=B�d=Bz,rM& 20028�\v�t [6]�OYp�e℄{#on Smarandache

2- �i,7��=Bv℄5�5�e 2004-2006 8,%v&℄{��v℄57{,�[e℄{#on��H<=B�u=B�d*�=B�d=Bz,'& 2007-20098OYp�on Smarandache n- �i,r [10]-[13],8e
v
G�`TX#
`(,̀ 6O4$Q�\��5ZKr�,Ady:
/e�9�/eMQv��,gO^,��v���
�=���
�%7,7 Smarandache `�
$QdyP,dy
r��'v�A���og-��4�e�
WvlL�(J*)�EOR$
hUO#g2D#W���vO^�^,|L�,��o,��^�~`Di<�,�,�o,�8e
v|�`TX��`(�- V gOR�,2D,E ⊂ V × V,uW�� (V,E) X�kLORhG,'w
V L�
2D,E L�2D��P,L;�g� G v�
2��2,#
�9GK{ V (G) � E(G) ([1],[3])��&ORU�v� G,L��
��L~{#v-�
,�R
:
v���Ls��R-�
:
v℄.,uX�`toOR�e~{#v���l
,� 2.2.6 WU��7iW5� K(4, 4) �7i� K6 v���

K(4, 4) K6E 2.2.6 Z�ERU��R� G1 = (V1, E1), G2 = (V2, E2),wNh[_,AvgJeOR 1-1 	* φ : V1 → V2 Xt φ(u, v) = (φ(u), φ(v)),!
,(u, v) L� G1 vO���UO#,�R
ov�,3g�K2
,�(D�o7iOI�l
,� 2.2.7 WU�v�R�,Xg�R
o��
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u1

v2v3

e1

e2

e3

e4

G1

v1

u2u3

f1 f2

f3

f4

G2E 2.2.7 Z�>&EORh7y P,AvgOR�2D
P = {G1, G2, · · · , Gn, · · ·}BQ#e�
o φ �x�2�,7�~f G ∈ P � Gφ ∈ P��<�`i<�vs�p�6�p��ip,
!uC��J7�z,̀ 4n��vOL#~B�,
s�4�.m���M�,l�g�v�
op4�5�z�!m{v# 8V,�`B��02�\vOL�~,l
b����Dtv [1],`4 Gary Chartrand� Linda Lesniak Dtv [3] z�(i*I*E-��gOR�A�e-��
v6��- G gOR�,S gOR-��
,uOR-��, AvgORs�v 1-1 	* τ : G→ S,Xt�.�:
,Ge�
�Q([5]*�e�
M�T&z& 3 P,#
�v6��`U'L=.96�,7EYK�v�6�o�M�
[rL=.9,!Xg�{!R�`2XK 3.1([10]) 
��A n _7hh��bu#pwTTI0 Rn, n ≥ 3�U� UO#3|5� n = 3 vQi��U�v� G,e�
℄. (t, t2, t3) #�s n R
 (t1, t

2
1, t

3
1), (t2, t

2
2, t

3
2), · · · , (tn, t2n, t3n),!
,t1, t2, · · · , tn g n R2
U��u�`65,�&2
v/� i, j, k, l, 1 ≤ i, j, k, l ≤ n,
s�
 (ti, t

2
i , t

3
i ) �

(tj , t
2
j , t

3
j) v=..s�
 (tk, t

2
k, t

3
k) � (tl, t

2
l , t

3
l ) v=./�,u��

∣∣∣∣∣∣∣∣

tk − ti tj − ti tl − tk
t2k − t2i t2j − t2i t2l − t2k
t3k − t3i t3j − t3i t3l − t3k

∣∣∣∣∣∣∣∣
= 0,!�X�/� s, f ∈ {k, l, i, j} Xt ts = tf,. t1, t2, · · · , tn g n R2
U�vb^\E� �
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Je=.6�,/�j℄,&g-��<ZGv�{�e℄{#v 2- g96�,7B℄{ S #d�� G [,B�v℄{$r-�
℄&OR 2- MzGS,4�
2 {(x1, x2)|x2
1 + x2

2 < 1}�2qND
7OR2Io#v 2- M�iwLD
([9])�� 2.2.8 W,U��W{�t{�
sphere torusE 2.2.8 A�GU�~fOR℄{�`�^LOR���{�G�iv�D�
,7℄{�`�^LK��G�iv��+ S,XtdR��e S W)�'���� 2.2.9 W,U��t{� Klein �vG�i�^�-
-

6 6 6 6-
�

torus T 2 Klein bottleE 2.2.9 U�G Klein &hs${�-��Wt�v℄{|Y�`��,~BOR℄{-�
℄&W{,�g p Rt{vs��,�g q R*�~{vs��,7�{!R�`�XK 3.2([8],[9]) 
(�AD
[bQd
v�5*D
[�:

(P0) =
: aa−1;

(Pn) n, n ≥ 1 AP
��Y$:

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 A
7w
��Y$:

a1a1a2a2 · · ·anan.OR℄{wL�%�v,�*��#~BO�
D℄. Oe[�^?�.� 4Pm?/
4d:,�. 4Pm?/d,uwLK�%��OR℄{v Euler,N χ(S),7
χ(S) =





2, if S ∼El S
2,

2− 2p, if S ∼El T
2#T 2# · · ·#T 2

︸ ︷︷ ︸
p

,

2− q, if S ∼El P
2#P 2# · · ·#P 2

︸ ︷︷ ︸
q

.!eWv/� p wL��?℄{,N,KL γ(S),W{v,N�kL γ(S) = 2,qwL2��?,N,KL γ(S)�� 2.2.10 K^7L7i� K4 e Klein �#vOR
2- g96���vOR6�GwL
h�{f,��#~fO���`�kL,�<,C
Tutte z|5�,���`=�W�m^U�. 6 66-

� u3

2

2

(b)(a)

u1

u2

u4u3

u1 u2

1
u4

1

E 2.2.10 K4 � Klein &dFJA<YXQ 3.1([8],[9]) �A
h M = (Xα,β,P),%��	t2|* X �Æe�%
Kx, x ∈ X, �;V[e��| Xα,β ���At�rT P,/eAd
�V~ 1 $V~ 2,�� K = {1.α, β, αβ} � Klein 4- eV,$% P �t�rT,�KU	PMx k, =} Pkx = αx�"K 12αP = P−1α;"K 22V ΨJ = 〈α, β,P〉 	 Xα,β ��8��{f,!
ve` 1 k5� P �`|�LiU�tv}&,e` 2 k5���vs�p�!�,-�6�dseO��4#XnL�OYW�Kxds,�W
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,R Pαβ WviU�t�kL{�l
,7i� K4 et{#v6�
1

1

2 2?*Y� +s
x

y
z

u

v

w

-
-

6 6
E 2.2.11 K4 <YgU�X�`�^LW�i\ (Xα,β,P), !
,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).��
2L
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)},�2L {e, αe, βe, αβe}, where, e ∈ {x, y, z, u, v, w}�KZ5H
h,AvXgd���OR+�g9� r ∈ Kx v���j�e` 1 � 2,�`L�
5�5H
h�7[_VNwfV 1M��&�e℄{#v6����,rE��Yds2b/ 1: E%�Ah G $�%�n<K�%�D
 S, G N
��#p S?!Yds\��{!R�`�Q2XK 3.3([5]) C
��A�Yh G,��#p��%�D
YK�%�D
^?*�MxC0,�r GRO(G), GRN (G) ~9� G �#p�%�D
$K�%�D
^?,�

GRO = [γ(G), γM(G)], GRN (G) = [γ(G), β(G)],��, β(G) = |E(G)| − |V (G)|+ 1�



� 2 o. E+S��DndyS��8� – J�s~s℄���g�~�/G4�4� 111B�` 3.3 �`��,�v2��?,T,N��vB�=�n�,K`,$Q�v�6�ds,2Wen���6�℄{v,F,N���?,T,N,7
γ(G), γ(G) � γM(G),�Wn� γ(G), γ(G) g/e1+v, 33%�OLl��Y,
7i� Kn,7iW5� K(m,n) n���,N�b/ 2: E%�AD
 S,h G 	D
 S �LJ�AK[_�#p7n<�|
,CQE%�_x,n%�x�'x�,S �LJ�AK[_�#pn5H�K5H
h7!YdswL6��2�W��I�ds��k� G v��?�2��?6�G<\L

g[G](x) =
∑

i≥0

gi(G)xi, g̃[G](x) =
∑

i≥0

g̃i(G)xi!
,gi(G), gi(G) L� G e,NL γ(G) + i − 1 � γ(G) + i − 1 #v6��� 33%�OLl�v�Y,
t��n�zn��6�G<\�j� Bunside z`,�`L�
5�U�ORs�vj℄� G,�e℄{#vK�2
o�W��?��� rO(G) L2
rO(G) =

2ε(G)
∏

v∈V (G)

(ρ(v)− 1)!

|AutG| ,!
,ρ(v) L�
 v v��,AutG L� G v�
op�l
,7i� Kn�7iW5� K(m,n) e℄{#<{v��?�W���|�L
(n− 2)!n−1, 2(m− 1)!n−1(n− 1)!m−1 (m 6= n), (n− 1)!2n−2.7i� Kn, n ≥ 4 e℄{#<{v2�W��?���L2 nO(K4) = 3,B�

n ≥ 5 u�
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 - syEI*E- G gOR-��,L gOR2D�G #OR�9 θL : V (G)

⋃
E(G)→ L,7=� L Wv�� G v�
��6l�K,l
,� 2.2.12 W,=�/� {1, 2, 3, 4}� K4 6l����
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1

2

3

1

1

1

4 2

3

4

2

3 4

4

1 1 2

2 1

2 E 2.2.12 yEE�R
 - ��9-�� GL1

1 , GL2

2 wL�'�,
JeOR
o τ : G1 → G2 Xt�~f x ∈ V (G1)
⋃
E(G1),� τθL1

(x) = θL2
τ(x)�
 - ��9-���`5L Smarandache `�
 S̃ =

n⋃
i=1

Si vO^(D-��o,!^
 - ��9-�� G[S̃] �k
� ([11],[12])2
V (G[S̃]) = {S1, S2, · · · , Sn},
E(G[S̃]) = {(Si, Sj), Si

⋂
Sj 6= ∅, 1 ≤ i, j ≤ n},'�2D Si, 1 ≤ i ≤ n �K�
,Si

⋂
Sj �K� (Si, Sj) ∈ E(G[S̃])�l
,�&TA,K a = { �� },b = { �� },c1, c2 = { TI },d = { A� },e = { .�

},f = { 2� },g1, g2, g3, g4 = { % },h = { RJ },u�-��or� 2.2.13.

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

E 2.2.13 9�FI*�&TA!^-��o.TAvUOi�L2/�. $_,x��� 3-8 v(D�o,B=B#|�mx0�{ORY,&TAvi�.7O^�r�7^g,x�,|� 2.2.13 WdR�
=� 2- MGSbW,!�to~{TAv�ir� 2.2.14.
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a

b

d

c1

c2

e f

g1 g2

g3 g4

h

E 2.2.14 %�9���=,�`6O4|� 2.2.13 W({TAvdO(t�~{g�{OR 3-MWu,'6l\5xl,!�Xto�r#OR$UvTA,r� 2.2.14.

E 2.2.14 3- Y9�(�*�YI*E#{$^�OR 1- M-���L 2- M-��,r[�L 3- M-��,tohhrov$UTAi�v3^,UO#�`6lOY���A,to n- M-��
([13]-[15]),�k
�:XQ 3.2([11],[14]) �A!L 1- �y�h G d_�y�I0�� d- �y�h,�� M̃d[G],n�eA

(1)M̃d[G]\V (M̃d[G])NLsA0| e1, e2, · · · , em ��,�~vA ei, 1 ≤ i ≤ m[bQ d- �0= Bd;

(2)C
�Mx 1 ≤ i ≤ m,'i ei− ei H�An<�A d- �= Bd D�,/WeD (ei, ei) [bQWeD (B
d
, Sd−1)�
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�OR d- M-��v 1- M-��LÆ,7�#`�
-K,uw/ d- M-��Ld- �t�u��{!R�& d- M-��#~pv�<�XK 3.4([11],[14]) C
��A d-�y�h M̃d(G),L π(M̃d(G)) ≃ π1(G, x0), x0 ∈
G, >9
,CQ
��9 d- �t,πk(M̃d(G)) ≃ 1G, 1 ≤ k ≤ d.#~pL~bpv-��
wLh�YI0,��` 3.4 8,~fO
 d- MÆg℄s��
�K>"v Perelman s{`�p Poincare 67,& 2010 8�ttU"��T��!
,M5��vAh�Y� 3- 61[bQ S3, j�!R��,hh�`to�{!R�&℄s� 3- �iv�op�`2XK 3.5([14]) vAh�Y� 3- 61N�9 3- �t�Y,�,�`�3�jv d-M-��,7e d-M-��#z�E|�o,
��`4�#vr��℄5zE|=B2:,l��,=�6�I=(D Riemannian�i (O^�M-��) #v℄5�� R̃,to
���2XK 3.6([13]) � M̃ ��ALsD*61,R̃ : X (M̃) ×X (M̃) ×X (M̃) ×
X (M̃)→ C∞(M̃)��AD*61��DQ,���C ∀p ∈ M̃,�S5F (Up; [ϕp]),L R̃ = R̃(σς)(ηθ)(µν)(κλ)dx

σς ⊗ 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),/ g(µν)(κλ) = g( ∂
∂xµν ,

∂
∂xκλ )���KqnKy`$Q,\,&|Yv�r�
,sLD�e|Y�r�
W,/�v�<:�`%v&UO6l5U�5Q�(J*nKw;10YI0N2qwY7e Einstein :3,$Q|FOY=� Newton vP��,�LP
.�
g�^2
vB�y��
4�n�XK,P
4�n��n6�,7=�q�P���VyR,�4�n�vP��hL ((x1, x2, x3)|t),<P�&�Rdt A1 = (x1, x2, x3|t1) � A2 = (y1, y2, y3|t2),�P�
PL

△(A1, A2) =
√

(x1 − y1)2 + (x2 − y2)2 + (x3 − y3)2.
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.�
u2�|,&g�/�P��,7 R4��&/�P�Wv�Rdt B1 = (x1, x2, x3, t1) � B2 = (y1, y2, y3, t2),�P�
PL
△2s = −c2△t2 +△2(B1, B2),!
,c L�6,BR�' d�'e�|=v
��>2

-
6

	
x

y

z

future

past

E 2.2.15 ;D���j℄C/�P�v.,�WL~=P�,7 Minkowskian �
,���v.�L
d2s = ηµνdx

µdxν = −c2dt2 + dx2 + dy2 + dz2,!
,ηµν L Minkowskian 4�,�kL
ηµν =




−1 0 0 0

0 1 0 0

0 0 1 0

0 0 0 1



.hh8p,P
g|Y�`|
yR℄% ��dtY< �vORB�,�y`�)kgdtY<o��vP�
P�a10�yN2q7��#�.<22P 1: 10Nax�e9JAQ�r�_x,Y10��tLwY�!^�
,UO#Xgq�P��
�2P 2: 10�Nax�e9Q�r��A_x,k'Y10��K�~{�!^�
Xg/�P��
,Gg Einstein /�<�
,W�eWy`�#vr��
�e!^�
�,�LP
g� Iv,7� Einstein zp`m��Y,zmv/iTr��hW,Tr�$O�gP
vz6�
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NJ?sLn7RNaxN|N#7'��yw�N2q7'Y℄��s��^�~�~�&�0�wYN2q7D�!Yds$QN�,|Y:1,\�VoP
v~R�(i*4Q
eqj Einstein WU�
�$QW,
B��
nJ<��R{LX��gOtL|1+vdQ,Einstein�k/�<vPT,e&����|Y�V,0
P���|Y�VRq�
y�
�Ou�er,Einstein �k/�<�1~rgOR\5p�V��,?�P
v$UR6O416�
Einstein �k/�<vUR,g��&y`�4q�vM�pB` ([2])2�v'sK2 �A?~%O�o�	$LS5_6Y~.K�iQS5Y�M�,!Lw[�7m1��{f,6��g|Qbr��6zmv,K`,Einstein vM�pB`\
v,UO#Xg
Cz�OK�a��m�"��!O��%7vu'�L<,EinsteineM�pB`# #,j�E|=B [4] Wv℄5��zm'�xo�,7 ([2])

Rµν −
1

2
gµνR = κTµν ,!
,Rµν = Rα

µαν = gαβRαµβν , R = gµνRµν |�LRicci ,�, Ricci DQ5�,

κ = 8πG/c4 = 2.08× 10−48cm−1 · g−1 · s2�e$��W�,Einstein zp`m�vW�w� Schwarzschild 4�,7
ds2 =

(
1− 2mG

r

)
dt2 − dr2

1− 2mG
r

− r2dθ2 − r2 sin2 θdφ2.e<# #,��/i�B`,72n9�� 104l.y. 1,[
~
��*w[,tLo���q ,Friedmann e#bR�L8Wzm���/i�h,7
ds2 = −c2dt2 + a2(t)[

dr2

1−Kr2
+ r2(dθ2 + sin2 θdϕ2)],'|/i|{Y�Y2a$lG2 da/dt = 0;
"lG2 da/dt < 0;��lG2 da/dt > 0.
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Hubble e 1929 v�N��,/i0$&g��9,�<[<�/iTr�Y ,72[
s�Q 137 �C���F[
℄���(\*ZKlG|YY'�r#WJe 4 ^#~5�p,7'���?��'"�Ys"�z,Einstein v/�<rE|TzplL,R��p�ug�&E�n�
/e5�,7�8p�;>8p��>8pz��Gy`�V,h2 Einstein ~|O=Ip&�O!+^#~5�p,7�O/�<���p�,zmy`�vT�O`<,GXg`(WC
�'vTheory of

Everything,adsO=`�to�p,�v+
e&�k/�<g�&U�/i`<,
wG��U;��J(z,�Y-yRgs�|3v4R��p�ug�&E�/i`<,
���R��W�z,�Y-yRg^�|3v�?�ds$Qv3�,|Y�V�3G�'�OL_ds,l
2[
N���b7n�K��,LJ�A[
7�2qax3Kw�&[
7ax�i�~�[
��x�QJ�7BN 3 �b7n�[
s�Q℄��,-q℄��[�N2q7BNI0�;$Lb7nX,���
�;$L�g�N	ax3h
�;$L��......WLbR��'v"`<L�p#
ds���# �!O`<Y-n�2gR
RgM�2
v p-�,7*� p Rm?�d4v��
,!
 p gOR0/�,�~1�dp,Y,OWF"5dp℄%�
P,"`<L/i0<5��O��
v`F2[
<�1N�AI0�x� 11 �I0�℄��:,�~ 4 Ao��	�#�
,�j�,Q1| 7 Ao���	�#$D� �,�|1�1{uM3}w� 4 �6z[
$3K=� 7 �
z[
�4 �6z[
:�QA��* Einstein'�xo�,Q 7 �
z[
:�QA��*
eAo�,HC�Y,h~V�1IN�A	vA�$D�A 7 �I0 R7 � 4 �I0 R4�"`<UO#ge�k/�<# #Y�vO^��(D`<,|Y'�A�o^��5U�5Q,K`,"`<>rg:�L8y`�#v$Qr�,a2P�d�:t,�LN2gO^$0vy``<,2 "`<
�z-�|Yv%7�3,L�V/i~={ A��ORm?�!eW,5|E�pv�Vds,gx��N�
M� ≥ 4 vdylL,sL|Y 3v�NA�3,& 3- M�
,e 3- M�
WU'�Y,&V|�TAv
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v�N��(D =,6Ri{�dyv/u�V,7(D 3-M�
,7w3zi,6R�4�lL�� 2.2.16WU�� K4#~l�N�hvORl� ([9]-[11])�
R3 R3

R3 R3

P1 P2

P3 P4

- ? ? �
- 6 �6E 2.2.16 %%2�{f,!
 R3

⋂
R3 2g�
`�v 3- M�
,�M��`L 1 M�2 M�

3 M,!�,X�`���&�M�
�N�l
,�3 m R 3- M�
(D,-
V (G) = {u, v, · · · , w},u�`| Einstein zp`m�$�o!^(D�
#,L

Rµuνu
− 1

2
gµuνu

R = −8πGEµuνu
,

Rµvνv
− 1

2
gµvνv

R = −8πGEµvνv
,

· · · · · · · · · · · · · · · ,

Rµwνw
− 1

2
gµwνw

R = −8πGEµwνw
.��v,G�`=�(Dm^�Y�.�(D,!eW,�Y.�(D.K��
v�vM� m̂ ���l
,�dR�
=�W�w6�,u�`to�e$��WvW�w�,ue m̂ = 1,7dR�
vP
4� tµ = t P,�

ds2 =

m∑

µ=1

(
1− 2Gmµ

c2rµ

)
dt2 −

m∑

µ=1

(1− 2Gmµ

c2rµ

)−1dr2
µ −

m∑

µ=1

r2
µ(dθ

2
µ + sin2 θµdφ

2
µ).!m{u��G|6O4$Qv℄5,8e
v|�`0O0`( [10]-[16]�
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�g|Y`p�V�rv[y,Y'��V�r�4,6RG6|YY�h��r,.�rM�Y�X{�WLObR
�Y�vrEm?,
PG��T
$℄5�q��_v~
�

E 2.2.17 lGVM}$_,0'n(MF,n(\AM��xQEFCaY7X�!Z#�QA70'
�2q|�$,IJxQQU$h�87(1*?��P,'d$K ��2qQxQ? �CxQBL*Hb? ��UO#g��,	&CF# #v#Ozy�$^G�A&�6��{LQ;*ev7^g2'Uv���|YiW,$Lt���Vv<�=℄+LNy,
pVvP��	Vv��z��prC�W
=}2a(g,=#2aT;,= 2aO|,��a&2a$ZX,4}[q2a3u�N�%a,�"K�(,pI�FC�7gP�|<T�,,[��,|�
℄?���4��
<-L=QLmQQ,v-Q�,Æ-QKo,=-QYM�,9-QT�,	-QI$$^,KU��,d���,jm	VU�m8,O1L |*2tG�K`,7E{L$0v��℄5�,���O 
̂lG���,L
Y
�$`2WEpvgp.p`�(2*Dz`.,ZK�K ��2q�h��A.F,'L2qA7 !RdsgdOR��℄5���{�vds����
|tR�,�VdyXR3�,a
P,�dyv�VGXRZ&r{�$_,
BB�V#1�!^�+,6R1�
ga�
�$^\5vB.
℄
�~={ 
q[���)[���v�V��.7(Dg# �E8p,
�|
2g v,Ri{�dyv$U`�:g
�v�E�B!O
4�Y,
$�s�`|LtY2L 1 I: C��xQ~W~��A.FL'e4L 2 I: C��xQ~WZ#L'e4
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tYWv#OY,mxY'[?2Tv�s,�s�q�|Y�V�r�~�[?v�sg|Ev�!XEYdR|����<��lP,Qb�2
l
6l�l��<P�Ee���O�3R�`Uv�
# ,
KpK��,
P�.����v/��
,
`<p��̀ <y`�̀ <n�z# �6l�j��,`���# 4�/�8V�ORi{v`���i,!�e�J[B��
�$QP:1e�{�$Q�36�v
P,�{2
�
��$Q�3v�9,'`(D%7L# ,U'�

v�Q�9�$%,
3x^Y�,6RL|Y�V�r�h��rR3�g(�(3*:N R,>�;5 ��dV�NB~b,L�dV��%v[Æ�\*b7|Y�Vv\,p=�mI
${�v\,p,L+Y'OR$Q{��s:+#R��,sL|Yv$Q{�+geO�v�t��tv,e�ts&�=��M�tbWP,C����1X2{m�g��tv{m�K`,2E�LC���X�K{m,s&�t,�g�3C���e2
�t�vY�,6Rto�$�gO^��v$Qm?�
P,G2EobfC,Lrg|,fCv�VGJe\,p,E9&`�$`,9&~
fC�<R2ob:g"4vU�W4�(4*��Ue,&.ON 1}w���>rK<�wb,>r��b7
�$Q`�\. �,.yv{�, 2��yX�{L|hv���V,$^LOP�tv{�R
!!7W�K�yF�g
�$QvT��L<,E�kR�h,E2P���h,Bm�t{,,sL$2 g
<��U�,
P,���[{��
�Y�4|Y�V�rv`Ep,����16,sLD�2;x#_S�,zZ_v$Q-�,:��1L|Y�V�r5�g(�(5*OD	n,NnUp 1
�9a���i-b,1<dY�&a~�Aah���b7'W
�$Q,\�Q�R|Np�nLpuN�v�=,OL`T�sUO#\C{L�O$Q�s,�G��>$e2
�3az��
Ods�/:dsv$Q�K`,�OR|v1p�peW
�Wv`Tds=℄2
��1p�L<,EYdR$Q|FE�O^h�v`W,r%���02
$pu,G��
l$Q{�,
P,��2
�3v,_{�,l�g$Q%7�m^,'BW�t?|RY��?v$Q,6Ri{0_{�R2g4M|[s�|Y,�6�o�WLObR,
�A�to�v6Y�,|Y<��~�m



� 2 o. E+S��DndyS��8� – J�s~s℄���g�~�/G4�4� 121q�,���ra%v1pGT�4y;,a.<
P,tIlt�|�g��2�
<�I��zds�["`,!.|Y d�48��r�4v28E,Bd G�H&�r�4v�%� 4C7���L<,dR
�℄5�+{�OR|3%vds,!Xg,<Q��{(�N2q7<QN
����axy|,��7X�O7QEg�#v�
�Lr�|&|Y�V�r,
�$Q��*�|.�rM�Y�m?6l,!G0g��℄5�|EBN�vds,R!O �W,(D�oY�Lzm;d;yr�,nm-���q
#~%7�m^��2_�
[1] J.A.Bondy and U.S.R.Murty, Graph Theory with Applications, The Macmillan

Press Ltd, 1976.

[2] M.Carmei, Classical Fields – General Relativity and Gauge Theory, World Sci-

entific, 2011.

[3] G.Chartrand and L.Lesniak, Graphs & Digraphs, Wadsworth, Inc., California,

1986.

[4] S.S.Chern and W.H.Chern, Lectures in Differential Geometry (in Chinese),

Peking University Press, 2001.

[5] J.L.Gross and T.W.Tucker, Topological Graph Theory, John Wiley & Sons,

1987.

[6] H.Iseri, Smarandache Manifolds, American Research Press, Rehoboth, NM,2002.

[7] L.Kuciuk and M.Antholy, An Introduction to Smarandache Geometries, Math-

ematics Magazine, Aurora, Canada, Vol.12(2003)

[8] Y.P.Liu, Introductory Map Theory, Kapa & Omega, Glendale, AZ, USA, 2010.

[9] Z�a, Automorphism Groups of Maps, Surfaces and Smarandache Geometries

(Second edition), Graduate Textbook in Mathematics, The Education Publisher

Inc. 2011.

[10] Z�a, Smarandache Multi-Space Theory (Second edition), Graduate Textbook

in Mathematics, The Education Publisher Inc. 2011.

[11] Z�a, Combinatorial Geometry with Applications to Field Theory (Second

edition), Graduate Textbook in Mathematics, The Education Publisher Inc.

2011.

[12] Z�a, Combinatorial speculation and combinatorial conjecture for mathemat-



122 \3|l���zz – ySE+Z Smarandache 	J1
ics, International J.Math. Combin. Vol.1(2007), No.1, 1-19.

[13] Z�a, Geometrical theory on combinatorial manifolds, JP J.Geometry and

Topology, Vol.7, No.1(2007),65-114.

[14] Z�a, Graph structure of manifolds with listing, International J.Contemp.

Math. Sciences, Vol.5, 2011, No.2,71-85.

[15] Z�a, A generalization of Seifert-Van Kampen theorem for fundamental groups,

Far East Journal of Mathematical Sciences Vol.61 No.2 (2012), 141-160.

[16] Z�a, Relativity in combinatorial gravitational fields, Progress in Physics,

Vol.3(2010), 39-50.

[17] F.Smarandache, Mixed noneuclidean geometries, Eprint arXiv: math/0010119,

10/2000.

[18] F.Smarandache, A Unifying Field in Logics–Neutrosopy: Neturosophic Proba-

bility, Set, and Logic, American research Press, Rehoboth, 1999.



K 2 � MmTK – wPC)XI>�A, 123-147�6[Lk�oq% 1,2�F: axe9�U	��wBnHkO�.�Y�Giz,��In{yGiz�6MwJ?0�nH7$�Y7,�n~
(�AGiz*i<BFJ?��QB67,��Pnga�
-Aal~$���:Qy~�|�XQ,�7XiJ?U	1,3,
(�A7XJ?*N!L�%�I0d_[1OeA?y
3O��"I0�pC,s5J?�BO=a{I�IxQY{yxQD*	��,_E��xQ�[~V,��xQD*,�	I0y�h�C��xQY℄y3y�,=�[1eAb�
3O,��xQe�[�QA6��*���(�,	Ql
QA6,nNy�h��xQ~V~�	xQ�?~��?~�&<Q��0A,�bK�f
xn
~o�D� G- f,Banach n Hilbert
−→
G - 6I0~�"I0�o�D��"I0f�,�~�	�&<Q,
nt�
5,��"I0fQ�'�1I$�?xQ�o
�0A,uQ��xQBFJ?3���s7pQ��xQN�!��;nHY℄,g-xQD*�N��xQ�D*y�,k��[1BFnHYxnHY℄3�,K!L<Q�3��,"�J?0U	nHNaxe9$pQ�xJ?�7�0�3: J?�B,zi,nH,y�h, Banach I0,Smarandache �"I0,−→G - 6,o��"I0f,2�1I,xQD*�
Abstract: There are 2 but contradictory views on our world, i.e., contin-

uous or discrete, which result in that only partially reality of a thing T can

be understood by one of continuous or discrete mathematics because of the

universality of contradiction and the connection of things in the nature, just

as the philosophical meaning in the story of the blind men with an elephant.

Holding on the reality of natural things motivates the combination of contin-

uous mathematics with that of discrete, i.e., an envelope theory called math-

1Mathematical combinatorics with natural reality, International J.Math.Combin., Vol.2,2017
220177 4 U 18 �d2017 Spring International Conference on Applied and Engineering Math-

ematics"4uSÆnD
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ematical combinatorics which extends classical mathematics over topological

graphs because a thing is nothing else but a multiverse over a spacial structure

of graphs with conservation laws hold on its vertices. Such a mathematical

object is said to be an action flow. The main purpose of this report is to

introduce the powerful role of action flows, or mathematics over graphs with

applications to physics, biology and other sciences, such as those of G-solution

of non-solvable algebraic or differential equations, Banach or Hilbert
−→
G -flow

spaces with multiverse, multiverse on equations, · · · and with applications to,

for examples, the understanding of particles, spacetime and biology. All of

these make it clear that holding on the reality of things by classical mathe-

matics is only on the coherent behaviors of things for its homogenous without

contradictions, but the mathematics over graphs G is applicable for contradic-

tory systems because contradiction is universal only in eyes of human beings

but not the nature of a thing itself.

Key Words: Graph, Banach space, Smarandache multispace,
−→
G -flow, ob-

servation, natural reality, non-solvable equation, mathematical combinatorics.

AMS(2010): 03A10,05C15,20A05, 34A26,35A01,51A05,51D20,53A35.

§1. WAOY�,ORdy T v~$ANeb##v d�'e�|=Je�W,R2<�g�L|YK�No�gL|Y�V�`��rR,|Y�ORdy~$v�VQ>&�Nm^,̀ 4�N��b#v`� – s��^�b#�,7�LORdy TvlLgORQ>P
 t vs�,� f(t),�g�,�o,�� x1, x2, · · · , xn,!
 n ≥ 1,�N��.dyv~$�1/VL;I-
�

(a) (b)E 2.3.1



� 2 o. ySE+ZK��C 125$_,1{�GiN�I�,RN{y�? er+2g,sLe|Y-W,LJe^�pdy,#Jes�pdy�l
,� 2.3.1(a) WO
Æ#v}�g^�v,a� 2.3.1(b) (pep-#vlYugs�v�BiW#�,LidylL
PG6�s���.^���vY�,7=�s���vm^$Q^���ds,�g=�^���vm^$Qs���ds�l
,- x � y |�LOR�X�P�({v 2- �U��,l
x�r “i$rm�(� 2.3.2*Wvd�(X*��
(P�*��,
E 2.3.2u Lotka-Volterra =�
�E|m��kNhvlL ([4])

{
ẋ = x( λ− by),
ẏ = y(−µ− cx).

(1.1)Y,�,�ORs�pds�I=%U'vK��?I=+g%v&^���m^,sLI=%v=^1(UR#g^�v�!m{ORW�pl�
� 2.3.3K^g,7�O��^��>KU'v��s	��<,Lidy~$|Es���.^���v�O�
E 2.3.3Rey`�W,ORn�lL�
�dye?CB�� R3 �gAs"_B�� R4 Wv�W,� ψ(t, x) �N�� µ1, µ2, · · · , µn onvE|m� ([2])

F (t, x1, x2, x3, ψt, ψx1
, ψx2

, · · · , ψx1x2
, · · ·) = 0 (1.2)K�k�
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= ,ORy`�Ag#`v,6H.�Mdt�A�Q`��$_,OY�,o� (1.2) �$LfN�A
z
5 P 	Gi���Bb? er2g,sLB��#�,m� (1.2) 3gQ>& P eP� t vlL�N�� µ1, µ2, · · · , µn 6l�kv,'2g�/u�l
,��p�W� Schrödinger m� ([24])

i~
∂ψ

∂t
= − ~2

2m
∇2ψ + Uψ (1.3)�kvE�n�lLXgORU5,sL�N��,E�n��`
P�'�^�ZG�1W,GXg�WW,0
� 2.3.4 W Schrödinger Kdv,-A	�r �A1�0w,5~��iN� RNgXi,O��hh6H|2N�m� (1.3)#OR�gE�n�,sL�dR�31�'O^n�W�

E 2.3.4Z6O4,1{<dAlo� (1.2) �n
BF 
z
5 P �*�Q3�b? er21,sLm� (1.2) �
g#&ORL2Y-,7eC�p�W+�&n� P v�
gOR=B
,�e��p�WgOR`Rzmv,
P,NuQ>&�N�g�en�2ugn�06l�N�_l= ,OR�|� H2O ��RLB��OR<B�({,
� 2.3.5 K^�

E 2.3.5
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=B
,
��N��e�|�2�NLB��<B�vlL,uM31�tLB� H�<B� O .�|� H2O M�OIvb�,a
�M6�o�|�056l�N,M|�t�LB� H �<B� O 2
v�N��,3�wL|zi,[�wL:zi�<P,Qb�2
v�N��zm�|� H2O%p�m�,3�g (1.3) R[�u�LB� H �<B� O #v�RE|m�




−i~∂ψO

∂t
=

~2

2mO

∇2ψO − V (x)ψO

−i~∂ψH1

∂t
=

~2

2mH1

∇2ψH1
− V (x)ψH1

−i~∂ψH2

∂t
=

~2

2mH2

∇2ψH2
− V (x)ψH2

(1.4)

({�$_,+�ANBF�~5 H2O *�Q3���no�,(1.3) RN (1.4)?�!Odsv�Qg1+v,sL (1.3) 31�kLB� H�<B� O .�|�
H2O M�OIv%p�lL,Rm� (1.4) eC���W`�,72�� ([17])�~`vrE v,e&�NORdy T v~$e|Y-WgOR\E���xhp ,Ng2��m�(e=B#o{v`��
�6R,�k�`�dyv~$|E|YozO^_v��`< –xQD*,7#&�
-��#v��,�'N���Y�v`�,`4�e#~n��zp`4�M
�Wv���l
,-�v Banach � Hilbert

−→
G - ��
4�#vj,|�, ��E|m�o{v2��m�(#v=B�,̀ 4�e#~n��̂ p<y���M
�#v��z�~`Wv�1��9g��v,p��1��9
&`( [1],<y��v
&`( [4],(D=Bv
&`( [8],#~n�v
&`( [23] � [24],Smarandache���`��
v
&`( [25],
P,~`i<vK�'A�lLrY-�$U�Je�

§2. |gygRIyL*U|�
���s�N�dy~$.C���$Uv#~��,a'�|�{�	/ 2.1 %� R, MR ~9�J?�B|$��xQe9�B6|��
MR ⊂ R, MR 6= R. (2.1)U� {f,C�����voz# g�o\Ep,7C�����gORM�OIv/����rR,dy
\Eo$2e��<,C���$U231g
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MR ⊂ R, MR 6= R. �#
�sUO#gOR���s�>r�r�j℄,a�<z�,|YLi�r~$,7 MR = R,|EeC���`<# #ozO^hB`<,7h�\EJev��`<�

2.1 �
�"x�,hhi<
��R%7�h�
T1. xR
�. !g
CWORt�v�d,�{)/u�5|o{,rR|Y�
Liv+g5|Rudy/uv��;f�e!R�dW,!RV|{EYd	TA1uv2
5XRn�TAvi��	oTA%�RJ����TI�2����v||�r�TA2iLORu��>��Æ6�w��O1:�gOW��,
� 2.3.6 K^�Mh`�?rR.<2w��{.NC�! OXN��Mh 2�{[$�e��℄
1&K[N"��{�w�℄
�IQ$K[�6��,℄
!L�{vAa$��>I��<��,!XN�E9V|gvTAi�L℄
1&= {4 H�5 }⋃{1 A"5 }⋃{1 AtV }

⋃{2 A`- }⋃{1 6& }⋃{1 H|5 }

E 2.3.6�ApJ�:Q��N2q? |Y�Vdy~$v �,0
�dWV|88TAvi�O���
|Y�ORdy T v88gORx6 ��_l= ,Y
eP� t,\C88 T vl- µ1, µ2, · · · , µn,R νi, i ≥ 1 g$S88vl-,ue
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T =

(
n⋃

i=1

{µi}
)
⋃
(
⋃

k≥1

{νk}
)

(2.3)ReP� tv88 T ◦ =
n⋃

i=1

{µi}3gORx6?�!
vm� (2.3)OYwLSmarandache�"I0 ([8], [25]),7=�dy^�l-v(D�Vdy T�
T2. EverettBW;~. H.Everett & 1957 8Xm� (1.3) v*,�U��`��
�k [3],%U�Q�E�n�vGWlL�� Y-�N�v*,�.{�Nn�/eRY,MU��2
W,��/$e2
v��p���,'/Bm�

(1.3) v�<�!�,E�n�v`�W� =XAgOR 2- |Q/i,XA�zv 2 7wÆO� ([16], [17]),
� 2.3.7 K^�

E 2.3.7

Everett !^�n�GWv`��
�kz0pv1��<3��RYvO^)��V,!^�V�L�N�O_���6l�N,X�z *,�?%L+HO^WR�NWCGvo�o��UO#,
�Lu��>��Æ6�w��:����{2
vy`�
,V|	AW$XN�E9V|vTAi� (2.2) Xg Everett`��
,K` Everett �&n�GWlLv`��
�kUO#^)&V|	A�dW�
T3. >9�". yRv�|pO=GX�|h��yRo{v#~℄�,7#~n�,l
"��K�45���,h2��4�NW'�,̀ 4dn�z ([23],

[24])���v,uyRu'&yR.dyR:
,NhO5|5|�yRo{,R�M5|u�dyRo{ ([26], [27])�l
,e Sakata,� Gell-Mann � Ne’eman "��hW,̀ ���R"�o{R'�u�OR"��ORd"�o{,
� 2.3.8K^,$

PU��OR�tR"�({vn��h�
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E 2.3.8rR,U6WO=`��o��"��hh6H21;( Schrödingerm� (1.3)g|T"�lLv)em���g,�2qa{	?~~�&K�t�
5,�nTA�35~wBQA�5�*�Qo�No� (1.3) 8? BsXe&|Yv�NBU�rO{31�Non�vM
lLRuRulL�e��#,m� (1.3) |Tn�lLP,eU�#Ln��ALOR=B
�gOR.mv`,Xn�vOLl�lLt2o�K�k,L<,y`�V6O4Y-n�v05�o,0
�
2.3.8 K^�rR,!O3^e?/#gL|)�v,sLhh6Ho^�N��g!R=B
�`,gn�~1ug�Wv�Ro{℄�,7"��
2.2 |gygyL*U|
�|h7/v`��ORdy T,7e\ (2.3) eP� t P T = T o,uq2�e� T v�V#Je\E�rR,!�|Y= =℄g2�1v,0
eW�O~u
t�v��t5,7�prC�W,P�e� 1 
K;(v
���,xz�4;��?[>,L��?[!�O�,!G
P^)�\Ev��pB`�m� (2.1)v�ki\��`��,$XN��VvTAi� (2.2) gOR7/�VadXV|v�8u2g�$_,'{+�ANPTeY? !OdsvQEQ>&�N�K�vr
�$!XV|�TAv�8UO#gE�v�g0�N�8,R$XN�v�8ugU�v�g2�N�8�
�|h|EU��8TAi�,$XN�v�8g0nv,a
�|EBE�O{�8TA,$!XV|BTA1u2
5X�8TAi�g0nv�K`,LLiORdy T v~$,|h|EOR7/vBRu,7\5�8o�dyv7/�8�!^�Nm^wLw3zi([17]),BR��dy�NW,OR�N�D1�NdyO^lL�Avl+,
� 2.3.9 K^,$
,��R�N���|�W�RLB��OR<B�vlL
P6l�N�
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1 ? Y?
I>

O1

P1

O2

P2

O3

P3

E 2.3.9!��=,$XN��TAi�v�8 (2.2) UO#g!XV|�TA1u2
5X~l�N�8v�D�8���
��,Everett ���GWv`��
�8,̀ 4 Sakata, � Gell-Mann � Ne’eman v"��hz,+	&!^�8m^�!G �,=�0�NORdy T tovO�g`��
,7`��
$$JeRu Max Tegmark e`( [28] W|Yv I − IV $+^Qi�ag,#&`��
~l�N�bozvm� (1.2),
��RLB��OR<B�m�ozvm� (1.4) OYg2��v ([17])�RB,OY�,̂ p<y�W=�E|m� (1.2) oz�R`#^pvE|m�Gg2��v�$_,�|IxQ�s5J? T B6Q}w�� MR = R 8? !Ods,6v�Qgs���.^���v�O,7=�(Dm^|C���Wvu�����nL��/���
([13]),!XgxQD*,O^Li�r$Uv�lm^,sLN�`�K�ndy
��Jev\EL/��
§3. �5ZK
3.1 yXEOR$
hG gOR�� 2- �( (V,E),Q#�t V 6= ∅ � E ⊂ V × V,!
,V� E +g�,2D,|�wL G v�
2��2,KL V (G)�E(G)�- T LOR-��
,
�JeORs�v 1 − 1 	* φ : G → T ,XtDE p, q 6∈ V (G),u� φ(p) 6= φ(q),uw� G �`6�o-��
 T �5LORll,b T = R3,u�Wv-��wLI0h�� 2.3.10 Wvl�XgOR�
mmu C4 × C4,
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v1 v2

v3

u1 u2

u3

v4

u4

e1

e2e3
e4

e5 e6

e7e8

e9

e10
e11

e12 E 2.3.10� G #vOR�9 L,�kLOR	* L : V (G)
⋃
E(G) → L,!
v LwL�92�l
,� 2.3.10 v�92L L = {vi, ui, ej, 1 ≤ i ≤ 4, 1 ≤ j ≤ 12}�{f,V|	AWV|hn�vTA�oUO#gO���Æ,
� 2.3.11 K^,

t1

e1

e2

h b

l1

l2

l3

l4

t2

E 2.3.11!
,{t1} = ��,{e1, e2} = TI,{h} = �,{b} = 2�,{l1, l2, l3, l4} = %,̀ 4
{t2} = RJ�$_,	I0 R3 ~�|Hh 2.3.11 ~�5%t}w℄
�I01&8? x�,|h�`L� 2.3.11 Wvd��1 =,7� ∀e ∈ E(GL),3�x e→Guu,r[,5�

℄�x,XtdRGuu�xLTA/��
i�,!�Xe R3 WtoOR 3- MTAv�
=Bi��,
� 2.3.12 K^�

E 2.3.12
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i<UO#^)�|h�eL���5LOR���
([20]) R2g35LO^�9��6l$Q,sL

Rn ~�5%h ⇔ J?:QD*d_!�vp,5%h��5�w�N2q,'{vvNK[��b? 
P,5%hNe9J?7XB6���L�o`,RNvvN��5�J[? UO#,���eC���WO=5LO^�9��,Ru����[�
�|hY'!^�:,7=�����Wv���6l��,
-m2qd�? ��5%d�L�Q~f7XJ?b? �Qg��v ([6], [7]),sL!�3v��Z�j&�OL�A��vdyl-,l
y`�Wv4�An�kdy~$,6RLi�~$�
3.2 t#ZF G - �- F : R

n × R
m → R

m LOR C
k, 1 ≤ k ≤ ∞ 	*,B F (x0, y0) = 0,!


x0 ∈ Rn,y0 ∈ Rm B (∂F j/∂yi(x0, y0)) gOR m×m u&n℄*,u�{,��`,O�Je
 x0 vz�3 V ⊂ R
n,
 y0 vz�3 W ⊂ R

m �OR C
k 	*

φ : V → W Xt T (x, φ(x)) = 0,7e!^Qi�,m� (1.2) �g��v��b F1,F2, · · · ,Fm L m RQ#{,��`�tv	*,B�~f/� 1 ≤
i ≤ m,SFi

⊂ R
n LORXt Fi : SFi

→ 0 v=B�i�hhe Euclidean �

Rn W�3m�(





F1(x1, x2, · · · , xn) = 0

F2(x1, x2, · · · , xn) = 0

. . . . . . . . . . . . . . . . . . . . . .

Fm(x1, x2, · · · , xn) = 0

(3.1)

v�pR,!
 n ≥ 1�B=B#�,m�( (3.1)o����bp&�2 m⋂

i=1

SFi
= ∅� 6= ∅�$_,(3.1) ;f71N
C~fJ?�BtL��8? QEg��v,sLm�( (3.1) o�33���2 m⋂

i=1

SFi
= ∅ RudylL�UO#,o<����2��,dylL�e�'2 m⋃

i=1

SFi
6l�k,!G0
� (2.2) \|TTAi�O��



134 \3|l���zz – ySE+Z Smarandache 	J1l
,Y�dy T1, T2, T3, T4 � T ′
1, T

′
2, T

′
3, T

′
4 vlL|���
�Rm�(

(LESN
4 )





x+ y = 1

x+ y = −1

x− y = −1

x− y = 1

(LESS
4 )





x = y

x+ y = 2

x = 1

y = 16l�k�#r,m�( (LESN
4 ) 2��,sLm� x + y = −1 . x + y = 1 \E,m� x − y = −1 . x − y = 1 \E,7`�� x0, y0 Xt (LESN

4 ) {m4rR,m�( (LESS
4 ) �� x = 1 � y = 1�$_,1{<AlJ? T ′

1, T
′
2, T

′
3, T

′
4 �N

x = 1, y = 1 QJ? T1, T2, T3, T4 2q�KNb? er21,sL (x, y) = (1, 1) 2 gdy T ′
1, T

′
2, T

′
3, T

′
4 e~{ R2 #v=.�
,R T1, T2, T3, T4 e~{ R2 #`��
R\�rR,Nh$U�Je& R2 #,
� 2.3.13 K^�

-6
O

x

y

x+ y = 1

x+ y = −1x− y = 1

x− y = −1

A

B

C

D -
6

x

y

x = yx = 1

y = 1
P

x+ y = 2

O

(LESN
4 ) (LESS

4 )E 2.3.13Y� La,b,c = {(x, y)|ax+by = c, ab 6= 0}L R2#v
2,hhL�
8p,dy
T1, T2, T3, T4� T ′

1, T
′
2, T

′
3, T

′
4v=.lL�|�L'2 L1,−1,0

⋃
L1,1,2

⋃
L1,0,1

⋃
L0,1,1� L1,1,1

⋃
L1,1,−1

⋃
L1,−1,−1

⋃
L1,−1,1,L<,hhz�
��k�XQ 3.1 o�D (3.1) � G- f%���A5%h GL,�#�|$'|~9%��

V (G) = {SFi
, 1 ≤ i ≤ n};

E(G) =
{
(SFi

, SFj
) n�C
�Mx 1 ≤ i, j ≤ n SFi

⋂
SFj
6= ∅
},���5�:
%��

L : SFi
→ SFi

, (SFi
, SFj

)→ SFi

⋂
SFj

.
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,m�( (LESN
4 )� (LESS

4 )v G-�|�L��� CL
4 � KL

4 ,
� 2.3.14K^�
L1,−1,−1 L1,1,1

L1,−1,1L1,1,−1

L1,0,1 L1,−1,0

L0,1,1L1,1,2

A

B

C

D P

P

P

P

P P

CL
4

KL
4E 2.3.14XK 3.2 n�C
�Mx i, 1 ≤ i ≤ n L Fi ∈ C1 $ Fi|(x0
1,x0

2,···,x0
n) = 0,kN

∂Fi

∂xi

∣∣∣∣
(x0

1,x0
2,···,x0

n)

6= 0,�o�D (3.1) N G- �f��
〈et, e2t〉 〈e2t, e3t〉

〈e3t, e4t〉

〈e4t, e5t〉〈e5t, e6t〉

〈e6t, et〉

〈e2t〉

〈e3t〉

〈e4t〉
〈e5t〉

〈e6t〉

〈et〉

E 2.3.15�Q#�` 3.2 2��m�(v(D�o8e
v0�,�`BX`( [9]-

[14] R�oZG2��W�m��
E|�qE|m�v(D����l
,-
(LDES1

m) L
�.p��E|m�(,




ẍ− 3ẋ+ 2x = 0 (1)

ẍ− 5ẋ+ 6x = 0 (2)

ẍ− 7ẋ+ 12x = 0 (3)

ẍ− 9ẋ+ 20x = 0 (4)

ẍ− 11ẋ+ 30x = 0 (5)

ẍ− 7ẋ+ 6x = 0 (6)
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,̈x =
d2x

dt2
,ẋ =

dx

dt
�L�#,!Rm�(2��,a��&E|m� (1)− (6),|���# {et, e2t}, {e2t, e3t}, {e3t, e4t}, {e4t, e5t}, {e5t, e6t} � {e6t, et},� G- �
� 2.3.15 K^,�W,�9 〈∆〉 �^� ∆ Wv��{v.p�
�

3.3 I*EdF�5- (A ; ◦1, ◦2, · · · , ◦k) LORW���,7� ∀a, b ∈ A , 1 ≤ i ≤ k � a ◦i b ∈ A ,
P,- −→G L6�e�
 T Wv�?���9 −→GL

A �^K��9 L : E
(−→
G
)
→ A[<vBQ#
��tv��� −→GL

:

R1 : C ∀−→GL1

,
−→
G

L2 ∈ −→GL

A,%� −→GL1◦i−→G
L2

=
−→
G

L1◦iL2,��,C ∀e ∈ E (−→G)$Mx 1 ≤ i ≤ k,L L1 ◦i L2 : e→ L1(e) ◦i L2(e)�l
, � −→C 4 #v�uR1
� 2.3.16 K^,!
,a3=a1◦ia2, b3 =b1◦ib2,

c3=c1◦ic2, d3 =d1◦id2�- ?�6 ?�6 ?�6◦i

v1 v2

v3v4

v1 v2

v3v4

v1 v2

v3v4

a1

b1

c1

d1

a2

b2

c2

d2

a3

b3

c3

d3

- -
E 2.3.16u��uR1,� −→GL1 ◦i −→G

L2

=
−→
G

L1◦iL2 ∈ −→GL

A�OY�,�~f/� 1 ≤
i1, i2, · · · , is ≤ k,�

−→
G

L1 ◦i1
−→
G

L2 ◦i2 · · · ◦is
−→
G

Ls+1 ∈ −→GL

A ,7 −→GL

A GgORW���,B
� (A ; ◦1, ◦2, · · · , ◦k) �&℄= ◦i g��xv,!
,/� i, 1 ≤ i ≤ k,uN�&℄= ◦i Gg��xv�l��,
� k = 1 B
(A ; ◦1) gORp,u −→GL

A GgORp�!�,e�
 T W,hhXLW���
(A ; ◦1, ◦2, · · · , ◦k) -�o�� −→G #�{fo#
-� −→GL

A 33g� −→G #vW�-�,'`��Ddyv~p,7yRyQ4,GXge�
��O
�ORu&#vyQ�,D1g�������v1���<,Lidy$UGX|heQ#yRyQ4�t�e� −→G #-����� (A ; ◦1, ◦2, · · · , ◦k),72
R2 :

∑

l

F(v)−l =
∑

s

F(v)+
s , X�,F(v)−l , l ≥ 1 � F(v)+

s , s ≥ 1 |hg0
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−→
G ) rF^�!^%7,\mI|s���.^���(DeO ,[<O^_v���,wLQA6�XQ 3.3([19]) �AQA6 (−→

G ;L,A
) Ny�I0 S ~��AL�h −→G,�vP' (v, u) 	 Banach I0 B �d*5�:
 L : (v, u) → L(v, u), �A<��5

A+
vu : L(v, u)→ LA+

vu(v, u) $ A+
uv : L(u, v)→ LA+

uv(u, v),nh 2.3.17 $B,-u v
L(u, v)A+

uv A+
vuE 2.3.17[1,C ∀(v, u) ∈ E (−→G) L L(v, u) = −L(u, v) $ A+

vu(−L(v, u)) = −LA+
vu(v, u),=}C ∀v ∈ V (−→G),L

∑

u∈NG(v)

LA+
vu (v, u) = cv,�
3O��,
n,h 2.3.18 ~,

- --
-

-
-v

u1

u2

u3

u4

u5

u6

L(u1, v)

L(u2, v)

L(u3, v)

L(v, u4)

L(v, u5)

L(v, u6)

A1

A2

A3

A4

A5

A6E 2.3.18#� v ��
3O�
−LA1(v, u1)− LA2(v, u2)− LA4(v, u3) + LA4(v, u4) + LA5(v, u5) + LA6(v, u6) = cv,��,cv �#� v �
3���|
,F cv = 0�nU,5��gO^
Pe�s��^�l-v����l
,� 2.3.19 Wv�gOR�.�,
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(x, y)t

(x, y)t

(x, y)t

(x, y)t

A1

A2

A3

A4

B1

B2

B3

B4E 2.3.19�#v�
yQ4LqE|m�




a1
∂2x

∂t2
+ b1

∂2y

∂t2
− a3

∂x

∂t
+ (a2 − a4)x+ (b2 − b3 − b4)y = 0

c2
∂2x

∂t2
+ d2

∂2y

∂t2
− d4

∂y

∂t
+ (c1 − c3 − c4)x+ (d1 − d3)y = 0

,!
,A1 = (a1∂
2/∂t2, b1∂

2/∂t2), A2 = (a2, b2), A3 = (a3∂/∂t, b3), A4 = (a4, b4),

B1 = (c1, d1), B2 = (c2∂
2/∂t2, d2∂

2/∂t2), B3 = (c3, d3), B4 = (c4, d4∂/∂t)�er,'uK�v����+�eQ#�
yQ4v�t�eOR� −→G #-�,�u −→G e�OLl�v(D�o�2 �&.p�
 A,!�v-�ue~fOR-��#+�`6l,7hh�
����XK 3.4([20]) , (A ; +, ·) 1O}IK��,−→G �!(�� T rTJ<,#x
∀(v, u) ∈ E(

−→
G),A+

vu = A+
uv = 1A�WV�WR1�R2G,(−→GL

A ; +, ·
) &1O}IK���;-,'� V rA3TH,W (−→

G
L

A ; +, ·
) rA3� dimA β(

−→
G )4'� V rA3EH,W (−→

G
L

A ; +, ·
) rA3NEH,X�,β(

−→
G ) = |E(

−→
G)| − |V (

−→
G )|+ 1 �<

−→
G r Betti 3��O^l�v5�� (−→

G ;L, 1A

),7� ∀(v, u) ∈ E(
−→
G ) � A+

vu = A+
uv = 1A,OYwL−→G -6,KL −→GL,
P,e −→G #-�v.p�
 (−→

G
L

A ; +, ·
)jKL −→GA�

§4. Banach
−→
G - `;~jBW;~

4.1 Banach
−→
G - `;~OR Banach � Hilbert �
|�LU�3 R �#�3 C !�7ig� ‖ · ‖ �0& 〈·, ·〉 v.p�
 A,7� A W~fOR Cauchy �� {xn},A WO�Je�

x Xt
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lim
n→∞

‖xn − x‖A = 0 n< lim
n→∞

〈xn − x, xn − x〉A = 0�� z� −→G - �#v
�g�
∥∥∥−→GL

∥∥∥ =
∑

(v,u)∈E(
−→
G )

‖L(v, u)‖ ,�W,‖L(v, u)‖ �^ L(v, u) eOR Banach � Hilbert �
 A Wvg�,u A �`e-�� −→G #6l-�,to
����XK 4.1([15]) '� A 1O} Banach ��,Wx%QO}=�< −→G,−→GA v1O} Banach ��,��Oi,'� A 1O} Hilbert ��,W −→GA N1O} Hilbert���hh�3 Banach � Hilbert
−→
G - ��
#v5�=��-Tg −→GA #vOR=��� ∀−→GL1

,
−→
G

L2 ∈ −→GA ��� λ, µ ∈ F,
��
T
(
λ
−→
G

L1

+ µ
−→
G

L2
)

= λT
(−→
G

L1
)

+ µT
(−→
G

L2
)
,uw T :

−→
G

A → −→GA Lu7�5�!�,hh�`L Hilbert �
# Fréchet �
Riesz �&.ps�j,�^�`$�o Hilbert

−→
G - ��
 −→GA #,to
����XK 4.2([15]) , T :

−→
G

A → C 1O}IK�Ly��WpV?OO} −→G L̂ ∈ −→GA/qx ∀−→GL ∈ −→GA,T T
(−→
G

L
)

=

〈
−→
G

L
,
−→
G

L̂
〉�{f,��W��Je�.ps�j,�l��,E|=��&|=�+g.ps�j,�l
,- A LOR�2D

∆ = {(x1, x2, · · · , xn) ∈ R
n|ai ≤ xi ≤ bi, 1 ≤ i ≤ n}#v�N,� f(x1, x2, · · · , xn) ({v Hilbert �
,7e�0&

〈f (x) , g (x)〉 =

∫

∆

f(x)g(x)dx, f(x), g(x) ∈ L2[∆]v,�� L2[∆],!
 x = (x1, x2, · · · , xn)���` 4.1, A �-�L Hilbert
−→
G - ��
 −→GA,
P,A #v
~�5�x~�5

D =
n∑

i=1

ai

∂

∂xi

� ∫

∆
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−→
G),|�� D

−→
G

L
=
−→
G

DL(v,u) �
∫

∆

−→
G

L
=

∫

∆

K(x,y)
−→
G

L[y]
dy =

−→
G

∫
∆

K(x,y)L(v,u)[y]dy-�o −→GA #,!
,�~f/� 1 ≤ i, j ≤ n,ai,
∂ai

∂xj

∈ C
0(∆),B K(x,y) :

∆×∆→ C ∈ L2(∆×∆,C) Q#
∫

∆×∆

K(x,y)dxdy <∞.XK 4.3([15]) >|5a D :
−→
G

A → −→GA ��|5a ∫

∆

:
−→
G

A → −→GA v1 −→GA*rIK5a�l
,� ∆ = [0, 1],b f(t) = t, g(t) = et, K(t, τ) = t2 +τ 2,R −→GL L� 2.3.201�v −→G - �,ueE|�&|=�5�[,hhto� 2.3.20 !�v −→G - ��=6
-
-}

-
-=}-� ?�6?6 -
=} =}-

-
-
-- ?�6 -�6

D

∫
[0,1]

t

t

t

t

et

et et

et

t

t

tt

et

et

et et

et

et

et et

1

1

1

1

a(t)

a(t) ?a(t)

a(t)

b(t)

b(t)

b(t) b(t)

E 2.3.20!
,a(t) =
t2

2
+

1

4
,b(t) = (e− 1)t2 + e− 2.

4.2 t#FBW;~�{f,eU�v�Z�t�� Schrödinger m� (1.3) D1toE�n� P vO^W,rR,E�n� P $eGWW,�D`�kGX H.Everett %U�z�`��
,̀ 4 Sakata,� Gell-Mann � Ne’eman z�E�n�v"��h�UO#,�



� 2 o. ySE+ZK��C 141` 4.1− 4.3 �`X|he −→GA WY�.pm� (3.1) v`��
�,BRLMhv℄5U�OR���k�l
,hh�`�3y)mm�#v Cauchy ds,7m�
∂X

∂t
= c2

n∑

i=1

∂2X

∂x2
ie�?�t X|t=t0 �e�
 −→GRn×R W,7� −→G #v Hilbert �
 R

n×R #v�,6Rto
�y)mm�v`��
��XK 4.4([15]) x ∀−→GL′

∈ −→GRn×R � R _rO}{ 0 j3 c,Vn℄9
 X|t=t0 =
−→
G

L′

∈ −→GRn×R G,'�x ∀(v, u) ∈ E (−→G),L′ (v, u) V Rn _1�L#1T�r,W>|zl
∂X

∂t
= c2

n∑

i=1

∂2X

∂x2
i*r Cauchy D7V −→GRn×R _Ou���
P,H.Everett �& Schrödinger m� (1.3)v`��
�k2g�v,RUR#g� 2.3.21 K^vO�Q# ψ1 = ψ11 +ψ12, ψ11 = ψ111 +ψ112, ψ12 = ψ121 +ψ122,

· · · v 2- QÆ (5r`( [16], [17])�
63Y�o o 7
ψ1

ψ11 ψ12

ψ111 ψ112 ψ121 ψ122

E 2.3.21
�m�( (3.1) 2g.pv,hh21=����` 4.1 − 4.3 to�� −→G#v`��
��a
�� −→G e��^l�v�o,l
��e|�,DE (3.1)e A W��,hh��`e Hilbert
−→
G - ��
 −→GA WY��#v Cauchy ds,'to
�OYp��,/��
���=�kE�n�v`�W ([17])�<yG�p,̀ 4oz Einstein zpP�v`��
�h�



142 \3|l���zz – ySE+Z Smarandache 	J1XK 4.5([15]) '�< −→G 1"�:r,#�T$|� −→G =
l⋃

i=1

−→
C i /qx ∀(v, u) ∈

E
(−→
C i

)
, 1 ≤ i ≤ l,T L(v, u) = Li (x),P
x%Q[3 1 ≤ i ≤ l,Cauchy D7

{
Fi (x, u, ux1

, · · · , uxn
, ux1x2

, · · ·) = 0

u|x0
= Li(x)Va	 ∆ ⊂ Rn *r Hilbert �� A _��,Wn℄� −→GL ∈ −→GA,#x ∀(v, u) ∈

E
(−→
C i

),L (v, u) = Li(x) r Cauchy D7
{

Fi (x, X,Xx1
, · · · , Xxn

, Xx1x2
, · · ·) = 0

X|x0
=
−→
G

LOu����` 4.5 q
�$Q`��
,l�g Einstein zpm�
Rµν − 1

2
Rgµν + λgµν = −8πGT µν`��
�vO^m^,!
 Rµν = Rµαν

α = gαβR
αµβν , R = gµνR

µν |�L Ricci��,Ricci ��℄5,G = 6.673× 10−8cm3/gs2, κ = 8πG/c4 = 2.08× 10−48cm−1 ·
g−1 · s2�

E 2.3.22hh8p,Einstein �k/�<ge R4 #zmv�rR,n�[
�x n > 4,1{0�|hBF[
1I8? UO#,
�/iM� > 4,sL|v�
�NM�g 3,<PK��N��+gdy~$e|!R8�#v����,7�|�
Rn =

m⋃
i=1

R4
i � ∣∣∣∣

m⋂
i=1

R4
i

∣∣∣∣ = 1,!
v�Ni�ORP
M,0
� 2.3.22 W#^v
3- Myue Euclidean ~{ R2 #v��O��
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m �kP� ([7]-[8])�l
,m = 4,ue+R�
 v ∈ V

(
KL

4

) #r� Einstein zpm��e R4 #,hh�`=�W�w�ORORv�!Lm�,=�� 2.3.23 $�on7i��� KL
4 ,

SF1
SF2

SF3
SF4E 2.3.23!
,�~f/� 1 ≤ i ≤ 4,SFi

�^ Schwarzschild P�
ds2 = f(t)

(
1− rs

r

)
dt2 − 1

1− rs

r

dr2 − r2(dθ2 + sin2 θdφ2)v=B�
�{f#{v m = 4 3gORY-�hhH.28p m vnA?gG'�Y,�,���` 4.5,hhG�`to,6He�
 R
4 Wto Einstein zpm�v`��
��er,hhG28p�W#OR:g/iP�~$�- ?y6 Sf1

Sf2

Sf3

Sf4

v1 v2

v3v4 E 2.3.24XK 4.6([15], [19]) Einstein '�o�
Rµν − 1

2
Rgµν = −8πGT µν	I0 −→GC �L;xJA −→G - 6f,
n,	!LJ~f −→G =

m⋃
i=1

−→
C i /�'*ZA Schwarzschild 1I5%�h −→G ��
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,- −→G =
−→
C 4�hhL�
to Einsteinzpm�v −→C 4-��,
� 2.3.24K^�<P,/iP�UO#gOR
� 2.3.25 #^v�℄t�

E 2.3.25OY�,
�� −→G g m R�?e −→C i, 1 ≤ i ≤ m v',u�` 4.6 fT�
Einstein zpP�L mR�℄te�
Wo{v=B�
,��
(D�oL −→G�{f,� −→G �e|�eB3e −→G g Eulerian ��!�,�` 4.1− 4.5 u�`��&<y�W� n R^p({vSyx/ub�pv$Q,to
����XK 4.7([21]) �A!L*e −→GL0 �4?� −→GL NMI,%�nMICy,%�n/vnU	�A Eulerian- �~f

(−→
G
⋃←−

G
)L̂

=

s⊕

i=1

−→
H

L

i=}C
�Mx 1 ≤ i ≤ s,Eulerian 5h −→HL

i ��
3o�fN,%�nCy,%�,��,(−→G ⋃←−G)L̂ Nh −→G �%��{L�h −→G ⋃←−G,���5�:

L̂ : V (

−→
G
⋃←−
G) → L

(
V (
−→
G )
)
, L̂ : E

(−→
G
⋃←−
G
)
→ L

(
E
(−→
G
⋃←−
G
)) %�� L̂ :

(u, v) → {0, (x, y), yf ′}, (v, u) → {xf, (x, y), 0},C5,C ∀(u, v) ∈ E(
−→
G),L :

(u, v)→ {xf, (x, y), yf ′},nh 2.3.26 $B,
ẋ ẏ ẏ- �ẋ

-
u v

xf (x, y) yf ′
0

(x, y)
yf ′

xf

(x, y)
0

u vE 2.3.26
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G
⋃←−
G
)L̂ r`|� s⊕

i=1

−→
H

L

i uR�
(−→
G
⋃←−

G
)L̂

=
s⋃

i=1

−→
H i,X�,x%Q[3 1 ≤6= j ≤ s,−→H i 6= −→H j,

−→
H i

⋂−→
H j = ∅ � 6= ∅�XK 4.8([21]) '�4TJ< (−→

G
⋃←−
G
)L̂ pVO} Eulerian `|�

(−→
G
⋃←−

G
)L̂

=

s⊕

k=1

−→
H

L

k#x%Q v ∈ V (
−→
H

L

k ), *r2�zlV��s −→HL0

k rIK�zl AvXv = 0hv×hv_�Y Av r�}6Z~ λi ��b Reλi < 0,X�,1 ≤ i ≤ hv,Wn℄� −→GL0 r.F� −→GL 1[8Æ�Cur,X�,V (
−→
H

L

k ) = {v1, v2, · · · , vhv
},

Av =




av
11 av

12 · · · av
1hv

av
21 av

22 · · · av
2hv

· · · · · · · · · · · ·
av

h1 av
h2 · · · av

hhv


�j3�Y,P
x%Q[3 1 ≤ k ≤ s,T Xk = (xv1
, xv2

, · · · , xvhv
)T�

§5. �qE�Qs���.^���#RZ�j&`�dy~$!O��dsU	2
,sLhhvb#
Pe�s�.^�l-�2 \EI&|Y�V\,pRudy~$�Lidy~$GX|h�n\E��L/���,Y'$^�L\Ee�Vdy~$#`�[?vN~�
,6ReC���# #zm��hB`<,R!X|Es���.^���v�O,7��(D,sLC���Wvu����UO#g-�� −→G #v��(5r`( [13]*��2_�
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K 2 � MmTK– }U>}&Y~V,�F�wP, 148-169LroLXnGjvK�w�6�SmarandcheB;~Kq 1,2�F. I�AG�W-C
0>,~V?~Q"�bp�QE�?~Q���℄℄�~V,�Theory of everything����?	�
?~Q"�M�d,Q�AG��*=��,��N~V?~~h~V~ M- ~V�<��?~Q"[1�9w,E���℄℄�~V�4�	QxQ"tLE�YCwC0�xQ~V,A&{�L�,�NW-�G��?~Q��E��h ,ktv�h�YZ#��y	QxQ"RtLE��W-�G��xQ~V�6��,?~Q"�<K40,	h~VY M- ~VE��[1,xQ"�E� �����[�W-�G�xQ�~V,��NSmarandache�I0~V,�0A�C
PN~V?~Q"$�?�,nX,Q���xQ~V,��,
rX~V?~�??��l}J��*���(�	QY℄
l
��~V�s����h����.F��~���o`�~��h����, I~��3-D*xQ�~	�<���~�w�p*QA��*��FUQQ<!|	x
-������ [16] ~�Q~U!�
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

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

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

main thoughts, research problems, approaches and some results based on the

12006 7 3 U�8 U{�d*%?:HVÆ?N�ÆVnC)wPXgUPoP5b'x/+(ySÆ)nD
2}�;
U)�t+200607-91
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monograph [16] of mine. We can find the central role of combinatorial specu-

lation in this process.0�32/iTr�`<,M- `<,̀ �
,��=B,Smarandache=B,Q4��
=B,Finsler=B��IE AMS(2000): 03C05, 05C15, 51D20,51H20, 51P05, 83C05,83E50

§1. lGl��".,F�5b/
1.1. nKw;HW�
=�d�&��|T,K2d = x, & = y,� = z,uORHW�
�`��RB�6l|T,76� (x, y, z)4%W�
=�d�&���P
|T,
�KP
��L t,uOR%W�
�`=�6� (x, y, z, t) |T�HW�
4��nr� 2.4.1�|P
�5OR�n�g,u|Ye�ORP��ov/iiWUO#g/R/ivOR�{ (section)�

E 2.4.1 S5Y�10.I|Yv<[<�Uq��,|Y<�v/i�
.#{%W�
gOIv,7|Y<�v�
g 3 Mv,
�W#P
��,ug 4 Mv, !Xg Einstein vP���
1.2. lG2pF9m�KqQb|Y�-8v�U,l�g Einstein vzp`m�,y`�Vzm�/ivTr�`<,!^`<�L,/i I&OR:,&$��WvrZW��
,!R�
e�$�1�2#�tv�n,X!RrZv��1�vW�
Y<�r��D{#~n��ks1�,�℄�1��W�,#~n�D{�,�=^j℄yR,eC : 137 d8v0ni{�.yv:M/i�Qb Hawking v�
,r�[< �Y,&�W&\℄%v�� ([6]− [7]),
� 2.4.2 K^�
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E 2.4.2�~�`��*� 2.4.3 W,5�|
�/i�Tr�zZv0n.g�,=H[<.y|Y�Ntov/i ��

E 2.4.3 [
℄�����QbTr�`<vI=��,/i
<`[v0n �TI
�22P 9/iTr�zZ&OR$�W�
,ORQ 137 d83r�v
BZ�W�,Nv ZP
L 0�N�o,�v℄4�o,Tvu4� 3u21�\8v���y`v�4 �ePvQ+�P
B<r�zZ,�
GB<5jg�3T�,D9w< 9P
 10−43 ~,u4g 1093kg/m3,℄4�o 1032K�!Pv/
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��
�$�`�9?Jw< 9P
 10−35 ~,℄4�o 1028K,/iY<���p�,�=Ke 10−32 ~vP
0yT� 1050 y�p�z �� �|vn�[<,!P>rzp\B�Ovp|^�=,a�&1� �,;p��p��8p+uS|z,[<vn�G`�\|�!OP�`��2yQv �T�6l,n{`�8G&d`�,�[℄4�|,z� v`��d`�/5K�,X���D�W��R�R=℄�2od`�v2�wv'Pv/i�=Rw< 9P
 10−6 ~,℄4L 1014K4>Rw< 9P
 10−2 ~,℄4L 1012K4!�
,;5���5���85�mx\|z�/iW�'�S^n�,�&℄4L�(1010K `#*,n�v<JP
+g.7v,Nh� /ej�R/e�n,B�!Pu`�'��iw< 9P
 1− 10 ~,℄4�HQ 1010− 5× 109K,R��dR�����0��/5PK�,[<�T�v���WE�`4dWE�,#~n�zZ�D{B�>,1�`���*vi\�' (|hbIE�b#�/i�ovEpe!
�D)�?$!w< 9P
 3 |Y,℄4�HQ 109K,=Kg�oQ 1 �8TF,�:�{yRD{L$,>d�CG4_FP[,�R�vn������v�QPo� 10−9,�*u4�rT&yRu4�TR��^aXw< 9_FP[,℄4�|o 108K,S^n�e/ej�Ws1�2#\21/e�n('�vK��2*,B!P , /iWS^n��v�4X[&b���&!P℄4�rL�,���#rv1� A~B7gi{vB�,L[�v��id,K`eP`��1�'B���Yn:w< 9P
 1000− 2000 8,℄4�HQ 105K,yRu4zZT&�*u4��&/ivg�,��oP~BO
(l
OR;;i{vB�*P+|s&lz vG�SK�RX�*dyTR1�lF,�&&l64?/ivg�RmxyT,!L��v*dGX2;yTR1�2;lF�n:4o$�i=D�,C 9P
 105 8,℄4�HQ 5000K,yR℄4zZ|&�*℄4,,`�,Kv#~n��v�?k�Q��TQC OQ;8,�r���[<v��v1�X�o�2#` AB�6H*YB�v�4,/i!PX6�����B�/e|^v&[PW,7/i�{���v,℄4TQ�L
3000K�B!PzZ,B�zZi{,aGD1[<ÆKv�5�H&Æ`v�5,$ge
��Q
i{[,eQ
05i{v,Q
i{[,SQ
05[<�S�2
v℄4�k �vZ`�5ugek_
rY�
�vj��rYWi{v�
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 108 8,�*℄4�HQ 100K,yR℄4L 1K�I�2�N��%�fp	�P,�99P
 109 8,℄4�HQ 12K,U�mxi{hh[=�NovQF��:�
 9P
 1010 8,�*℄4�HQ 3K,
�yR℄4Q 105K�
1.3. lG9m�KqW,F�5b/`<y`.U6y`$Q��yR��^yRn�,7�� e�#"� u��"� d o{�WLbR��'��^|
n�:
/e5�v`<,!Xg Einsteinv/�<� Dirac v��p��/�<g|
zpv`<,OY�&$Q/iy`�4R��p�g�&E�n�5�pv`<,h2�8p�;>8p��>8p�!+^5�po{�n�:
/e5�v#~5�p�B#RbRWL8WzZ,�Gy`�V,h2 Einstein ~|O=Ip&�O!+^#~5�p,7�O/�<���p�,zmy`�vT�O`<,7`(WC
�'vTheory of Everything�C 80 G8v$Q,dsO=`�toGQ�p�dsv+
e&�k/�<g�&U�/iv`<,
wG��U;��J(z,�Y-yRgs�|3v4R��p�g�&E�/iv`<,
���R��W�z,�Y-yRg^�|3v�RB^?�3�$Q,U=�|Y�V�3vOL_ds,�
[
N���b7n�K��,LJ�A[
7�2qax3Kw�&[
7ax�i�~�[
��x�QJ�7B�naxYze�� 3 �b7
Einstein Qb�q�v�k/�pB`2$L?~�O	
�_6Y~!Lw[�1��zKB`2	�AX��C℄:}7�$'��
(?~�0NK�C~�zm�zp`m�,7

Rµν −
1

2
Rgµν + λgµν = −8πGTµν .�D/i�B`, 79��9� 104l.y 1,[
~
(��$�A��
(o�*;q9,Robertson-Walkerto�zp`m�vO^W�w�

ds2 = −c2dt2 + a2(t)[
dr2

1−Kr2
+ r2(dθ2 + sin2 θdϕ2)]./�v/iwL Friedmann /i�C G8vy`�U,Hubble e 1929 Y',|YZzv/igOR�mW6g�v/i,�bYzp`m�vW6g��{�y`�VvrEm?,7�|Q#�t

da

dt
> 0,

d2a

dt2
> 0.
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a(t) = tµ, b(t) = tν,!
,

µ =
3±

√
3m(m+ 2)

3(m+ 3)
, ν =

3∓
√

3m(m+ 2)

3(m+ 3)
,u Kasner 4�

ds2 = −dt2 + a(t)2d2
R3 + b(t)2ds2(Tm)L Einstein `m�v 4 +m M$���OYQ+�,!R�'21U� 4 MW6g���a=�P
�U�w�x

t→ t+∞ − t, a(t) = (t+∞ − t)µ,hhtoOR 4 MvW6g��,sL
da(t)

dt
> 0,

d2a(t)

dt2
> 0.WLbR��'v M- `<L�p#
ds���# �!O`<Y-n�2gR
RgM�2
v p-�,7*� p Rm?�d4v��
,!
 p gOR0/��1-�OYw5h,2-�w5
��� 2.4.4 WU�� 1- ��2- �4�℄%�

? 6 ? 6 ? 6-
(a)

? 6 ?
6 6

?-
(b)E 2.4.4 ���*Qb M `<,/i0<zZPv$RWi�
M�g 11 Mv,Tr�zZ[,�W 4 Rm?Me5jv3��&/,R�2 7 Rm?Mue5jm℄�HF,!�i{hh.y�tov 4 MU�/i��2rv 7 ME�/i�4 MU�/i0



154 l)e: \3|l���zz – ySE+Z Smarandache 	J1v5�p�D Einstein zp`m�,R 7 ME�/i0v5�p�D�7�m�,�<to�{!R�<�XK 1.1 M- ~V�1IN�A	vA�$D�A 7 �I0 R7 � 4 �I0
R4����` 1.1 ��℄�
#vkzpv2n�t,hh�`toTownsend-

Wohlfarthhv 4 MW6g�/i�h
ds2 = e−mφ(t)(−S6dt2 + S2dx2

3) + r2
Ce

2φ(t)ds2
Hm
,!


φ(t) =
1

m− 1
(lnK(t)− 3λ0t), S2 = K

m
m−1 e−

m+2

m−1
λ0tB

K(t) =
λ0ζrc

(m− 1) sin[λ0ζ |t+ t1|]
,!
 ζ =

√
3 + 6/m. bP
 ς Q# dς = S3(t)dt,uW6g�/iv�t dS

dς
> 0� d2S

dς2
> 0 rtoQ#��?I=��,� m = 7 ug�s�L 3.04�B��
4�,�` 1.1 Wv
UO#2g
Rg�
,�<z3v��dsg N
U	�|��xQI0,�~vA���1�A 1 ����I07=o��,
�!�v���
Je,$NO�2ghh�
<�W�tov�
,G2ghheC���W5r v�
,l
e 3 M.p�
W,dR
�`�^L (x, y, z),N2�1h)ORM�T&z& 1 v��
�
§2. Smarandache B;~x��3ORj℄vds2

1 + 1 =?e�r��W,hh8p 1+1=2�e 2 6M℄=u�W,hhu8p 1+1=10,!
v 10 UO#ug 2�sLe 2 6M℄=u�WD��R℄=�5 0 � 1,�℄=�uL
0 + 0 = 0, 0 + 1 = 1, 1 + 0 = 1, 1 + 1 = 10.
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��:��z&���v��%7,hh=�O 
̂d%Mv�V6v�%7 ([18]− [20]) =`_�[!Rds,̀ _|� 1 + 1 = 2 � 6= 2�hh8p 1, 2, 3, 4, 5, · · · !�v�o{�r�� N�e!R��W,Qb��v�4,dR�wL3{2��v�v[P�,7 2 v[P�L 3,KL 2′ = 3�
�,3′ = 4, 4′ = 5, · · ·�!�hhXto�
1 + 1 = 2, 2 + 1 = 3, 3 + 1 = 4, 4 + 1 = 5, · · · ;
Puto�
1 + 2 = 3, 1 + 3 = 4, 1 + 4 = 5, 1 + 5 = 6, · · ·!�OL℄=z\�BRe!^�r�v℄=u��,hhD1to 1 + 1 = 2 v�<�'e,hh��O�℄=v�k�U�OR2D S,� ∀x, y ∈ S,�k x∗y = z,f%g S #JeOR 2 ��D	* ∗ : S × S → S,Xt

∗(x, y) = z.=���vm\,hh�`��L!^��e~{#�^�=�x�L S WvdR��~{#v
�^,
� S W� n R�,ue~{#Xb n R2i.v
4�R
 x, z :
s�O��?.9,
�JeOR� y Xt x ∗ y = z, hhe!�.9#�# ∗y,wL/.9vf`,
� 2.4.5 K^�
E 2.4.5 �u~�Lo`{f!^��g 1− 1 v�K S ��v�L G[S]�'e,
�hh7�oORQ# 1 + 1 = 3 v℄=��,hh�`�U� 1 + 1, 2 + 1, · · · z�?'� ��=7{�XQ 2.1 �A
xY℄ (A; ◦) ��h��rU	�A:
 ̟ : A→ A =}C

∀a, b ∈ A,i� a ◦ b ∈ A,�U	�A���e c ∈ A, c ◦̟(b) ∈ A,w0
� ̟�h�:
�hhL�
to`��&W��� (A; ◦) .� G[A] v��vOR���



156 l)e: \3|l���zz – ySE+Z Smarandache 	J1XK 2.1 � (A; ◦) ��A
xY℄,�
(i) r (A; ◦) �U	�Ah�:
 ̟,� G[A] N�A Euler h�h[,r G[A]N�A Euler h,� (A; ◦) N�Ah���Y℄�
(ii) r (A; ◦) N�A�O�
x��Y℄,� G[A] ~vA#��-9� |A|4C|,n� (A; ◦) �
IO��,� G[A] N�A�O�� 2- h/vA#� *�AP=}K[#�[0�'�wC 2- ',h[�X��&�,R�vQi,�`=�O^�,�vm\���K�℄=��,�

2.4.6 U�� |S| = 3 v�^℄=u��
^�7/ - ℄ �� ^ 6� - ℄1

23

1

23

+2 +2

+2

+1 +1

+1

+3

+3 +3

+2

+2+2

+3 +3

+3

+1 +1

+1

(a) (b)E 2.4.6 3 Ae�#`��h�� 2.4.6(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.�� 2.4.6(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.�OR2D S, |S| = n,�`e�#�k n3 ^2
v℄=u��!�hhX�`eOR2D#
P�k� h ^℄=,h ≤ n3 RtoOR h- `℄=u�
(S; ◦1, ◦2, · · · , ◦h)�eC�W��W,pg℄Ov℄=u�,t�3�uzrg 2 `℄=u��OY�,hh�kOR Smarandache n- `�

��XQ 2.2 �A n- �I0 ∑,%�� n A|* A1, A2, · · · , An ��

∑
=

n⋃

i=1

Ai
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xIY,�� n �PMx,1 ≤ i ≤ n�e`�
v)\�,hh�`6O4$�C�W��Wp�t�34?��
v2:Rto`p�̀ t�̀ 34`?��
v2:,'to/�vW��o�XQ 2.3 � R̃ =
m⋃

i=1

Ri ��A��� m- �I0,/C
�Mx i, j, i 6= j, 1 ≤

i, j ≤ m, (Ri; +i,×i) ��AP/C
�e ∀x, y, z ∈ R̃,i�w0���d�*U	,�L
(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,�� R̃ ��A m- �P�rC
�Mx i, 1 ≤ i ≤ m, (R; +i,×i) N�A℄,�� R̃��A m- �℄�XQ 2.4 � Ṽ =
k⋃

i=1

Vi ��A��� m- �I0,���|*� O(Ṽ ) =

{(+̇i, ·i) | 1 ≤ i ≤ m},̃F =
k⋃

i=1

Fi ��A�℄,���|*� O(F̃ ) = {(+i,×i) | 1 ≤

i ≤ k}�rC
�Mx i, j, 1 ≤ i, j ≤ k ~
�e ∀a,b, c ∈ Ṽ , k1, k2 ∈ F̃ , i�C0���d�U	,�
(i) (Vi; +̇i, ·i) �℄ Fi ����I0,���#`�
+̇i�,5�
`�
·i�4
(ii) (a+̇ib)+̇jc = a+̇i(b+̇jc);

(iii) (k1 +i k2) ·j a = k1 +i (k2 ·j a);�� Ṽ ��℄ F̃ �� k ���I0,�� (Ṽ ; F̃ )��<hh8p,M- `<Wv�
�hUO#gO^`�
�h�XK 2.2 � P = (x1, x2, · · · , xn) � n- �TTI0 Rn ~��A���C
�Mx s, 1 ≤ s ≤ n,� P ���A s �5I0�U� {fJn�
 Rn WJe��# e1 = (1, 0, 0, · · · , 0), e2 = (0, 1, 0, · · · , 0),

· · ·, ei = (0, · · · , 0, 1, 0, · · · , 0) (� i R�L 1,�(L 0), · · ·, en = (0, 0, · · · , 0, 1) Xt Rn Wv~f
 (x1, x2, · · · , xn) �`�^L
(x1, x2, · · · , xn) = x1e1 + x2e2 + · · ·+ xnen



158 l)e: \3|l���zz – ySE+Z Smarandache 	J1b3 F = {ai, bi, ci, · · · , di; i ≥ 1},hh�kOR_v?��

R− = (V,+new, ◦new),!
 V = {x1, x2, · · · , xn}�2G��p,hhY� x1, x2, · · · , xs g.mv,7�Je�� a1, a2, · · · , as Xt

a1 ◦new x1 +new a2 ◦new x2 +new · · ·+new as ◦new xs = 0,u�� a1 = a2 = · · · = 0new BJe�� bi, ci, · · · , di,1 ≤ i ≤ s,Xt
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.BRhhto
 P #vOR s- M��
� ♮Gq 2.1 � P �TTI0 Rn ~��A���U	�A5I0G#
R−

0 ⊂ R−
1 ⊂ · · · ⊂ R−

n−1 ⊂ R−
n=} R−

n = {P} /5I0 R−
i ��x� n− i,�� 1 ≤ i ≤ n�

§3. JEjJEjI
3.1. Smarandache jI
Smarandache�(gO^,�jvuJ=B,�0�*3 3�8v Lobachevshy-

Bolyai =B�Riemann =B. Finsler =B,��Y
g=�d�sm�bWJn=BWv��e-�hhx���O�Jn=B4�℄=B�Riemann =Bv0m ��Jn=Bve`u���{!t�e-({2
(1)IvA�wvA�&��$%��'bu4
(2)vPbu.��;sj{4
(3)�
���~$,Y�
(E%�1����Q�n4
(4)$LbU.w�4
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(5)[w
:nL�PbuY1�PbuwQ,/	��Pbu��f$Q��:U[$�Q�bU,�:�Pbu$	��fwQ, nh 2.4.7 $B�

E 2.4.7 �PbuY�PKw3buwQ!
,∠a + ∠b < 180O�,[O�e-�wLJn�te-,Nu�`=��{!^�
m^2�E%bu|���,�U	�PbuYE%�buKwQ��BJne-e3`=,|hO=ot��te-2�/5Le-�',N�#dUe�/gOR�s�L<,�G��VIp&=�3+�e-5��te-,aO=`�{`�&g�|7��MY-WvJn�te-,h6tove`u�g�7z,g�Je\E�LTbR,Lobachevshy � Bolyai�Riemann |�=�2
vY-bWJn�te-�t{`�Mh=�vY-|�g2
Lobachevshy-Bolyai Y-2�E%bu|���,n�U	�PbuYE%�buKwQ�
Riemann Y-2�E%bu|���,KU	buYE%�buKwQ�
Riemann Y-to`rvBse&�<�`zm\R=B,[�{ Einstein �L�/�<WvzpP�,7Lzp`�5OR\R�
�
��,hhg��`6O4d1�Jne-to_v=BR*3B�vJn=B�Lobachevshy-Bolyai =B�Riemann =B� Finsler =B7`( [16] W�p�!Rds�dsv�ptp&�� Smarandache =B%7RzmQ4��
=B,!
� Smarandache =B5ORjE'(
�,�O�
'(Q4��
=B�
Smarandache =Bh)_V�(�x�(�h
7�(�h�(z+^,|�Qb2
ve-zm��W,_V�(=�ve-LJne-(1*-(4*`4�{~BO�e-2
(P − 1) n�U	�Pbu$'bu|���,=}��'��bu*Y�P
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(P − 2*n�U	�Pbu$'bu|���,=}��'��U	�PbuY�PbuKwQ4
(P − 3) n�U	�Pbu$'bu|���,=}��'��U	Ls� kPbuY�PbuKwQ,k ≥ 24
(P − 4) n�U	�Pbu$'bu|���,=}��'��U;xPbuY�PbuKwQ4
(P − 5) n�U	�Pbu$'bu|���,=}��'��
(bu*Y�PbuwQ�x�(=�ve`u�g��Jn=B 5 �e-Wv 1 R��R,7=�`�O����e-bWJne-Wv��e-2
(−1) �E%�
���K�%U	�Pbu4
(−2) U	�PbuK<;sj{4
(−3) E%��$�A6x,�K�%��F-�An4
(−4) bU�K�%w�4
(−5) �E%bu|���,K�%U	�PbuYE%�buKwQ�h
7�(=�ve`u�g��*�=BWvO����e-,/�=��
e-bW2
(C − 1) n�U	�PbuntLbu���AE%��4
(C − 2) � A,B,C �vAK[u��,D,E ��AK[��r A,D,C $

B,E,C v�[u,�Y� A,B �buYY� D,E �buKwQ4
(C − 3) vPbunJ�L�AK[���h�(=�ve`u�g�� Hilbert e`u�WvO����e-�XQ 3.1 �AV���Smarandache
%�,r�	[�AI0~[17m-��nK��,nn������o�7mK����A�L Smarandache 
%V���(��Smarandache�(��{!Rl�`4�{�F��� Smarandache =Bg��Jev�R 3.1 - A,B,C LJn~{#�R2i.v
,�k=.LJn~{#� 

A,B,C W)6OR
v=.�uhhtoOR Smarandache =B�sL.Jn=Be`u�/�Æ,�W��e-g Smarandache ��v�
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(i) Jn�te-'eL���Pbu|���,U	�PnKU	buw3Q'PbuKbW�Y-=. L C 
 C B~l&=. AB�{fC ~BOR2e AB #v
)6�O�=.~l& L,RC =. AB #v~BO
r2Je~l& L v=.,
� 2.4.8(a) K^�
(ii) e-��
��AK[�U	�Pbu'eL��
��AK[�U	�PbunKU	bubW�{fC �R
 D,E,!
 D,E . A,B,C WvO
,

 C i.,
� 2.4.8(b) K^,)6�O�=.C D,E�R�~f�Re=. AB 
 F,G �2. A,B,C WOR
i.v�R
 G,H r2JeC Nhv=.,
� 3.2(b) K^�

E 2.4.8 s- bu�7\
3.2 x~	JE7-��WORLt�v�` vAD
n<�=
,n<[bQ	=
�zI

2p A,,v�A,[0ZA�A�
(|5*w�4n<[bQ	=
�zI qA,,vA,ZA
�6�a�'iY�w *��<��%�D
,̂ ?%��
p4:<�K�%�D
,̂ ?%�� q�!
��?vf%gOR2=&℄{v?�*�℄{℄%Oe[�o�Y
g�1�?�vm?�=�#8pW{g��?v,RL�k"Uug2��?v,
� 2.4.9 K^,�W (a) LkzvF{,(b)L�D[vL�k"U�

E 2.4.9 
�6�a�1�



162 l)e: \3|l���zz – ySE+Z Smarandache 	J1��g℄{vO^l|,e*�!^l||℄{kz[,tovdR{$r
℄&GS D = {(x, y)|x2 + y2 ≤ 1}�Tutte & 1973 8U����vW��k,=�
[12] Wv�1,���k&��XQ 3.2�A
h M = (Xα,β,P),%��	t2|* X �Æe�% Kx, x ∈ X�;V[e��| Xα,β ���At�rT P,/eAd
�V~ 1 $V~ 2,��
K = {1.α, β, αβ} � Klein 4- eV,$% P �t�rT,�KU	PMx k, =}
Pkx = αx�"K 12αP = P−1α;"K 22V ΨJ = 〈α, β,P〉 	 Xα,β ����Qb�k 3.2,��v�
�{|��kLKx P � Pαβ 5�& Xα,β #toviU�p4�L Klein 4- �p K 5�& Xα,β #tov�p�j�Euler-Poincarée\,hhto

|V (M)| − |E(M)|+ |F (M)| = χ(M),!
 V (M), E(M), F (M) |��^�� M v�
2��2�{2,χ(M) �^�� M v Euler ,N,��?z&�� M K6�v$R℄{v Euler ,N�wOR�� M = (Xα,β,P) gK�%��,�Kxp ΨI = 〈αβ,P〉 e Xα,β #g�.v,�uwL�%���
E 2.4.10 h D0.4.0 	 Kelin D
��#p5LORl�,� 2.4.10 WU��� D0.4.0 e Kelin ℄{#vOR6�,�`=��� M = (Xα,β,P) �^
�,!

Xα,β =

⋃

e∈{x,y,z,w}

{e, αe, βe, αβe},

P = (x, y, z, w)(αβx, αβy, βz, βw)

× (αx, αw, αz, αy)(βx, αβw, αβz, βy).
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 v1 = {(x, y, z, w), (αx, αw, αz, αy)}, v2 = {(αβx, αβy, βz,
βw), (βx, αβw, αβz, βy)}, 4 �� e1 = {x, αx, βx, αβx}, e2 = {y, αy, βy, αβy}, e3 =

{z, αz, βz, αβz}, e4 = {w, αw, βw, αβw}`4 2R{ f2 = {(x, αβy, z, βy, αx, αβw),

(βx, αw, αβx, y, βz, αy)}, f2 = {(βw, αz), (w, αβz)},� Euler ,NL
χ(M) = 2− 4 + 2 = 0BKxp ΨI = 〈αβ,P〉 e Xα,β #�.�!�XBW�
4to� D0.4.0 e Klein{#v6��^?�`<y`$Qv|E,hhu�`OYp��3�e�
`4G`℄{#v6���e`℄{#v6��k
��XQ 3.3 �h G �#�|*!LG~ V (G) =

k⋃
j=1

Vi, ��C
�Mx 1 ≤

i, j ≤ k,Vi

⋂
Vj = ∅,O S1, S2, · · · , Sk �9�I0 E ~� k AD
,k ≥ 1�rU	�A 1-1 �I:
 π : G → E =}C
�Mx i, 1 ≤ i ≤ k,π|〈Vi〉 N�A}p/

Si \ π(〈Vi〉) ~�vA�Yq[bQnZ D = {(x, y)|x2 + y2 ≤ 1},�� π(G) N G	D
 S1, S2, · · · , Sk ���#p��k 3.3 W℄{ S1, S2, · · · , Sk v�
XK�`6���9�eJeO^P�
Si1 , Si2, · · · , Sik,Xt�~f/� j, 1 ≤ j ≤ k,Sij g Sij+1

v��
P,wL G e
S1, S2, · · · , Sk #v:��#p��&W{,��{v�<�XK 3.1 �Ah G 	=
 P1 ⊃ P2 ⊃ · · · ⊃ Ps U	xwf�:��#pn.vnh G U	UG~ G =

s⊎
i=1

Gi,=}C
�Mx i, 1 < i < s,

(i) Gi Nw
�4
(ii) C
� ∀v ∈ V (Gi), NG(x) ⊆ (

i+1⋃
j=i−1

V (Gj)).

3.3 JEjI
h�(ge��# #ozv Smarandache =B,
PGgr�(D��.C���vAU���=Bv2:x�e`( [13]Wq�,?[e`( [14]− [16]W,l�g [16] 6l��Iv$Q,��k
��XQ 3.4 
hM vA#� u, u ∈ V (M)��V�A6x µ(u), µ(u)ρM(u)(mod2π),� (M,µ) ��A
h�(,µ(u) �� u �U"5�x�[}EnK}ED
��Du6���An��A
Q�'
h�(;'inL'i�
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vQi!
v3�
4|LT&8�z&84F&8,/��,
 u wL*G
�Jn
��℄
�

E 2.4.11 bu6�wn�n{D�*G
�Jn
��℄
e 3 M�
Wrg�`U'v,!

vU'��&Jn�
vQi,72O�g~=v,�u/
XgJn
�� 2.4.12 WU��!�^
e 3 M�
vU'm^, �W
 u L*G
,v LJn
R w L�℄
�
E 2.4.12 wn��TT�${D�	 3- �I0�6mXK 3.1 Li�;i
h�(~*U	_V�(�x�(�h
7�($h�(��`v5�r`( [16]�L�&`�,hh�{'(~{��=BvQi�e!^Qi,23�`e�
#!*
s�,�,u�`EYs��
:
v�gORs�,�,!��6O4`�~{#W�℄.L|�fk��
e~{��=BW�!�v�<2w

h�(;<buK6�
hn6����TT��5LORl�,� 2.4.13 Wk��#&0+{uvO^~{��=B,�W�
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Talk in Inaugural Session of NCETMMS-2015

Ladies and gentlemen, good morning!

It is my pleasant duty to extend my sincere thank to the organizer - Calcutta

Mathematical Society on behalf of a chief guest, thanks also go to all attendants to

be here for a common interest: mathematics and mathematical sciences.

As we known, the function of science is realizing the natural world and develop-

ing our society in coordination with natural laws, and the function of mathematics

is provide quantitative analysis tools or ways for holding on the reality of things by

observation. Thus, sciences should be served to the social practice of human beings.
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The practice can not do well without theory, and also, the theory can not

develop without practice test. Today, a main character for developing of science

is its cross promotion and common development on different branches of science,

also called to be interdisciplinary, which results in many new developing trends

in mathematics and other sciences, for examples, the applications of interaction

systems to economy or ecology, and combinatorics to classical mathematics and

mathematical sciences.

I wish each attendant will use this opportunity to fully exchange well, display

your results and learn more from others. I believe you will not come in vain on this

conference.

Finally, I wish the conference a complete success! Thanks to everyone!
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Talk in Valedictory Session of NCETMMS-2015

Ladies and gentlemen, good afternoon!

Please allow me congratulating to Calcutta Mathematical Society for organized

this successful conference, and congratulating to all winners in the contest.

On the first, please allow me to say some words to the winners. It should be

remembered that achievements only represent the past, not the future. It is only a

shine point on your life road, not implies the terminal but a new starting point. You

should be worked ever hard on mathematics or mathematical sciences after then,

and then you will be the winner in your whole life.

I would like also to say some words to young scholars in here. I believe a

mathematician should be a philosopher, not just only calculating because the notion

is the guide to action, and the mathematics himself is a philosophy. Certainly, a

mathematician is solving mathematical problems in all his times. Why you research

this problem, not that problem is not only dependent on your ability but also on

your philosophy and values on the world. Your think it is important and you think

it is valuable to do in your life.

In recent years, many young scholars asked me providing open problems for

them. In fact, there are many and many unsolved problems in mathematics and

mathematical sciences today. However, to decide what to do is simple, to decide not
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to do what is a little different but more important. By a philosophical view, there

are 5 guide lines for deciding whether a problem is valuable for you:

(1) valuable for solving a problem in a mathematical branch;

(2) valuable for developing a mathematical branch;

(3) valuable for developing the whole mathematics;

(4) valuable for developing science at a times;

(5) valuable for understanding the nature, beneficial to human progress.

In my opinion, the most important for a mathematician is not just solving an

abstract problem with only self-interest but should contribute to all sciences and

human beings. Along with your own research, you should look at more researches of

other scientists in your or not in your subjects or fields, and then push forward the

promotion and development for different sciences together. So, I think this National

Conference on Emerging Trends in Mathematics and Mathematical Sciences coincide

with the development pace of sciences. It is a valuable and important conference

for all mathematicians.

Thanks for you attention! Thanks to everyone!
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Talk in Inaugural Session of ICDM-2016

Ladies and Gentlemen, Good Morning!

On behalf of a honour guest, it is my pleasant to welcome all attendants to be

here for a common interest: discrete mathematics.

Today, we are faced with 2 views on our world, i.e., continuous or discrete, and

there is a well-known ancient book, i.e., TAO TEH KING in China, written by a

philosopher Lao Zi. In the 42 chapter he delivered a generation for things in the

world with a discrete notion, thus, Tao gives birth to one, and one gives birth to

two, and two gives birth to three, and three gives birth to everything. Certainly, the
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modern theory on material constitution, i.e., everything is built up of elementary

particles is in fact a discrete notion on things in the world, which finally results in

the main topics of this conference: discrete mathematics.

Today, there is also a main character in science developing, i.e., cross promotion

and development each other on different branches of science, also called, the inter-

disciplinary, which results in many new developing trends in science, particularly,

the applications of discrete notion to mathematics and mathematical sciences.

I wish each attendant will use this opportunity to fully exchange well, display

his results and learn more from the others. I believe also that each attendant will

not return in vain attending this conference.

Finally, I wish the conference a complete success!

Thanks to everyone!
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Ladies and gentlemen, good morning!

On behalf of a honorary guest, it is my pleasant to welcome all attendants
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to be here for a common interest: application of mathematics in other sciences,

particularly, in topological dynamics, physical, biological and chemical systems .

Today, we all known that the development of human beings must be in coordi-

nated with that of nature. Its condition is the correct understanding of the nature,

holds on laws of the nature. As the basis of this objective, mathematics provides

quantitative tools and methods for Sciences.

We all known a theory can not be without the practice, and it can be only from

the practice. By this view, I think applied mathematics is the source of mathematics

because it is problem oriented, particularly, in physics, biology and chemistry with

their applications to industry and social science. And sometimes, we can not even

distinguish a research work is on applied mathematics or pure mathematics.

Today, we should notice also a main character in science developing, i.e., cross

promotion and development each other on different branches of science, also called

interdisciplinary, which results in new developing trends in sciences, particularly, the

mathematics. For example, the applications of combinatorial notion to mathematics

and mathematical sciences.

I wish all attendants will use this opportunity by CMS to exchange well because

more exchanges will bring about more ideas and good results. I also wish you display

results and learn more from the others.

Finally, I wish the conference a complete success!

Thanks to everyone!
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Talk in Valedictory of ICAMTPBCS-2016

Ladies and gentlemen, good afternoon!

I have heard many good works and good ideas in the past 3 days here. So,

please allow me congratulating to CMS for organized this successful conference, the

International Conference on Applications of Mathematics in Topological Dynamics,

Physical, Biological and Chemical Systems.

I always believe an applied mathematician should be a philosopher, thinking

about our world all the times, not only just calculating because mathematics itself

is a philosophical subject for our world.

This is my 4th time come to India for mathematical conference. Each time,

many young scholars asked me to provide a few open problems for them. In fact,

it is easy but I never do so because there are many and many opened problems

in mathematics and mathematical sciences for them today, for example, on the
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last section of each chapter of the 3 books of mine donated to the library of CMS

yesterday. However, to decide what to do is simple, and to decide not to do what is

a little different but more important.

In my opinion, the most important for an applied mathematician is not just

solving a mathematical problem with only self-interest, but should contribute to

other sciences by mathematics, not only just calculating but also the creative to

mathematics, and then the beneficial to human beings. Along with a research, one

should look over more researches of other scientists in your or not in your fields, and

then push forward the promotion and development for different sciences altogether.

Considering all of these things, I think this conference is success and it is valuable

for all attendants.

Thanks for you attention! Thanks to everyone!
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A Foreword of�Scientific Elements�

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 different part of the elephant. So, actually the elephant has all those features what
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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. Dr.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: What is a multispace? And what is the mathematical combina-

torics? Both of them are the philosophic notions for scientific research. In

where, the mathematical combinatorics is such maltispaces underlying com-

binatorial structures in topological spaces. So these notions are useful ap-

proaches for determining the behavior of things in the world by mathematics.

I review the multispaces that I known, particularly, the mathematical combi-

natorics in this paper, and explain why it is important for one understanding

things in the world. Some interesting things in preparing the First inter-

national Conference on Smarandache multispace and Multistructure are also

included.hg�Æ(D�.�<,l�g�e℄{#v6��(D��`<v�>re,`�,`[�9GzC�C�(D�%7,$Q OL(Dds,
�v hamiltonianpR��v^`5�Cayley �vjs�,̀ 4�W.2�W��I�dsz,aB
2003 8o 2004 8!�8P
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21B%7#�pds,

1Proceedings of the First International Conference on Smarandache Multispace & Multistruc-

ture+The Education Publisher Inc.,2013, 132-135.
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First International Conference

On Smarandache Multispace and Multistructure

Month: June 2013

Date: June 28–30

Name: First International Conference on Smarandache Multispace and Mul-

tistructure

Location: Academy of Mathematics and Systems, Chinese Academy of Sci-
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ences, Beijing 100190, People’s Republic of China.

Description: The notion of multispace was introduced by F. Smarandache

in 1969 under his idea of hybrid mathematics: combining different fields into a

unifying field, which is closer to our real life, since we don.t have a homogeneous

space, but many heterogeneous ones. Today, this idea is widely accepted by the

world of sciences. S-Multispace is a qualitative notion and includes both metric

and non-metric spaces. It is believed that the smarandache multispace with its

multistructure is the best candidate for 21st century Theory of Everything in any

domain. It unifies many knowledge fields. In a general definition, a smarandache

multi-space is a finite or infinite (countable or uncountable) union of many spaces

that have various structures. The spaces may overlap. A such multispace can be

used, for example, in physics for the Unified Field Theory that tries to unite the

gravitational, electromagnetic, weak and strong interactions. Other applications:

multi-groups, multi-rings, geometric multispace.

Information: http://fs.gallup.unm.edu/multispace.htm
Pee�_��FT�?�x�6O4�ob�2
Date and Location: 28-30 June 2013, Chinese Academy of Sciences, Beijing,

P. R. China

Organizer: Dr.Linfan Mao, Academy of Mathematics and Systems, Chinese

Academy of Sciences, Beijing 100190, P. R. China, [email: maolinfan@163.com]

American Mathematical Society’s Calendar website:

http://www.ams.org/meeting/calendar/2013 jun28-30 beijing100190.html

The notion of multispace was introduced by F. Smarandache in 1969 under his

idea of hybrid mathematics: combining different fields into a unifying field, which is

closer to our real life, since we don’t have a homogeneous space, but many hetero-

geneous ones. Today, this idea is widely accepted by the world of sciences.

S-Multispace is a qualitative notion, since it is too large and includes both

metric and non-metric spaces.

It is believed that the smarandache multispace with its multistructure is the

best candidate for 21st century Theory of Everything in any domain. It unifies many

knowledge fields.
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In a general definition, a smarandache multi-space is a finite or infinite (count-

able or uncountable) union of many spaces that have various structures. The spaces

may overlap.

A such multispace can be used for example in physics for the Unified Field

Theory that tries to unite the gravitational, electromagnetic, weak and strong in-

teractions. Or in the parallel quantum computing and in the mu-bit theory, in

multi-entangled states or particles and up to multi-entangles objects.

As applications we also mention: the algebraic multispaces (multi-groups, multi-

rings, multi-vector spaces, multi-operation systems and multi-manifolds, also multi-

voltage graphs, multi-embedding of a graph in an n-manifold, etc.), geometric mul-

tispaces (combinations of Euclidean and Non-Euclidean geometries into one space

as in Smarandache geometries), theoretical physics, including the relativity theory,

M-theory and cosmology, then multi-space models for p-branes and cosmology, etc.

Papers will be published in the Proceedings of the Conference.Lrg�O�o,~�/AROL�2��o��<3,Gn�e����F�}4�3�j �RIz� 10 GX��.hr�,7BW!��o,a &h(;!��o`�Cz,&g|�oAR,YU!L��[,D1UQ/Ez��`�6e!L���Æ`�,L�o<`��\YUh,=gMhBW�!��oR2�E�o�,�W,}4$QW�`�ov Vasantha Kandasamy 
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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 in the bid activity improving the economic effects and

ensuring the quality of projects. Combining its normalizing development 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, government supervi-

sion, tenderer and bidder organization, institutions, personnel, self-regulation

system, bidding theory and culture. All of these discussions are beneficial for

the development of bidding business in China.

Key Words: Operation system, goal of bidding business, system rule,

supervision, bidder organization, bidding theory, bidding data and culture.�IE2 F21.p`gp`CFvbu,̀ �p`X`�p`CF�fvL�*tWi��|���p`e�I
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,M�p`CF�K℄lv�p�t�����M4,5Lh�,�rkCFz-W�n�I
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1www.qstheory.com.
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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

comprehends the function of bidding in market economy of China.

Key Words Market system, bidding purchasing, theoretical system, con-
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��
Abstract The bidding purchasing, including the process of contracting party

with performance is a kind of competitive mechanism of the actor following

on the code of conduct, such as those of laws, culture, customs, morality and

disciplines in the market, and then increases economic benefits and ensures

the quality of the purchased project. However, there are many basic questions

should be researched beforehand such as those of items in the code of conduct,

economic purpose with effective methods. In this paper, we analyze the com-

modity utility of bidding goods under choice behavior, apply the scheduling

theory, multi-space theory to establish a mathematical model of bidding and

then give the methods on economic substance for guiding the development of

bidding purchasing to selection on the maximization of commodity utility in

China.

Key Words Bidding purchasing, code of conduct, commodity utility, util-

ity function, multi-space model, preferred function, order, optimization, bid

approval.�IE: F22.
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�([1]*2b"�^�" �u A��AH1��� (A1, A2, · · · , Am) BF,��,Ai , 1 ≤
i ≤ m �T%�u A ���n7n>I,H1��� (ai1, ai2, · · · , ain(i)) BF,��,n(i) �PMxQ aij, 1 ≤ j ≤ n(i) �T%�u A �n7,� Ai �n7�>In_x�!�, { A vK�UO#gOR Smarandache `�
 ([1]),7

A =
m⋃

i=1

Ai =
m⋃

i=1

{
ai1

⋃
ai2

⋃
· · ·
⋃

ain(i)

}
=

m⋃

i=1

⋃

(

j = 1)n(i)aij ,
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A =




a11 a12 · · · a1n(1)

a21 a22 · · · a2n(2)

· · · · · · · · · · · ·
am1 am2 · · · amn(m)


��=qlLv^4Q�,UR#gEY��OF�C���`tWb�v�����m^,� k R���� R1, R, · · · , Rk CK�6lP�,'n�K�,�v��LW���,72b"�^2��" E% k ��u R1, R2, · · · , Rk ~v��u��A�G

Ri =




ai
11 ai

12 · · · ai
1n(1)

ai
21 ai

22 · · · ai
2n(2)

· · · · · · · · · · · ·
ai

m1 ai
m2 · · · ai

mn(m)


C�u R1, R, · · · , Rk hE%��A�Gy3XG,�T%�AID�u,�Z3��Mx s, 1 ≤ s ≤ k,�=�u�AeA u(Rs) ≻ u(Ri),� Rs ≻ Ri,��,1 ≤ i ≤ k/ i 6= s��� y
)�a2�Kq

4.1 -0}U�OR2D S 4�#OR��� ≻,�~f x, y ∈ S,
� x ≻ y,uw x��& y,d:,uw x Æ& y,KL x ≺ y,l
,/�2D#v −2 < −1 <

0 < 1 < 2 < 5 Xg2Dv {−2,−1, 0, 1, 2, 5} #vO^���,7TF��,R

{a} ⊂ {a, b} ⊂ {a, b, c} ug2D {a, b, c} #�2vO^���,7h)���
�OR2D S #v�Q#`��R�t2

(1) x � x �~f x ∈ S {m4
(2) x ≺ y ⇔ y ≻ x �~f x, y ∈ S {m4
(3) x ≺ y, y ≺ z ⇔ x ≺ z �~f x, y, z ∈ S {m�uw S LORq�2�ORq�2#,
��#~f�R�r�`6l��Æ,uwLi�2�OY�,hh�`5��{!R�<2
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A =

m⋃

i=1

Ai,r|* {A1, A2, · · · , Am} NpG|,/|* Rk �1���� (Ak
1, A

k
2, · · · , Ak

m),��,1 ≤ k ≤ n,� {R1, R2, · · · , Rn} �U	��GwY=��pG|�U� hhe2D {R1, R2, · · · , Rn} #�k��� ≻ 
�2x�,�~f/� k 6= l, 1 ≤ k, l ≤ n,
� Ak
1 ≻ Al

1,�k Rk ≻ Rl4��,
� Ak
1 = Al

1, · · · , Ak
s = Al

s a A(s + 1)k ≻ A(s + 1)l u�k Rk ≻ Rl�hh5�!��kv���Xt2D {R1, R2, · · · , Rn} LORq�2,7Q#q�2e`����� ≻ v�k,hh3|5�,
 Rk ≻ Rl B Rl ≻ Rs,u� Rk ≻ Rs {m�UO#,Wb�k,<P� Ai ≻ Aj � Aj ≻ Al��&
{A1, A2, · · · , Am} gq�2,<PO�� Ai ≻ Al,
P,Je/� t, t′ Xt

Ak
1 = Al

1, · · · , Ak
t = Al

t a Ak
t+1 ≻ Al

t+1,
Al

1 = As
1, · · · , A′l

t = As
t′ a Al

t′+1 ≻ As
t′+1�'e,
� t > t′,u
8 Al

1 = As
1, · · · , Al

t′ = As
t′ a Al

t′+1 ≻ As
t′+1,��

Ak
t′+1 ≻ As

t′+14
� t = t′,u
8 Ak
1 = Al

1, · · · , Ak
t = Al

t a A(t + 1)k ≻ A(t + 1)s4Y,�,
� t < t′,u
8 Al
1 = As

1, · · · , Al
t = As

t a A(t + 1)l ≻ A(t + 1)s,�e� A(t + 1)k ≻ A(t + 1)s��#78� Rk ≻ Rs {m� �{f,��=q {vl-��,,
P��|�G�,,K`#
�`Wv
m, n rL�,/��W��W�!�v�<,7e�,q�2WO�Je.T��l��,e�,i�2#O�Je,T��!�,��` 1,hh�
��<�XK 2 E%�A�|* A n%~ 4.1�r|* {A1, A2, · · · , Am} NOG|,�H {A1, A2, · · · , Am} ��GwY�Y {R1, R2, · · · , Rn} ��%U	I℄e�

4.2 �^B�n� {K�vi\?� (A1, A2, · · · , Am)WSl-v���,l
 A1 ≻ A2 ≻
· · · ≻ Am,̀ 4n� Ai, 1 ≤ i ≤ m vi\?� (ai1, ai2, · · · , ain(i)} WSA�v���,l
 ai1 ≻ ai2 ≻ · · · ≻ ain(i) z,gs��s {v# �e=�,� Ai → R�k {K�P,����U�2 R #v���C�` 2 =��t,!GgUqWCz��6=��?,��k {K�vBs�|z`{fvg,K�e��OK�,7Cz�eO�P
0yW℄X {CzK�tvK�y� ∆(f(Ω))/∆Ω g
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� {�� {K�Ls���B 2 ��E,u�OK�	l�4^)�� 2 �m� d2f(Ω)

dΩ2
) < 0 v���t,7K�,� f(Ω) �gu.p,�,B�

2 �m�F& 0�CF�3JeT�2Z=�,�?�kvs5,
1p�Up�5Rz,<POY=�C6pJ���pJ��VpJzm^n�s5�l-v�Æ���!
,C6pJv3qg\�s5X��bv�I|�,h2�A��?�I����16`^4��|�z,��pJg=�,'t6���s,�mEvO^m^,R�VpJugQb�VR|�V�C6,�OR��R�VpJvm^�l
,Y-� nRs5 A1, A2, · · · , An 6lP�,-IORl��r=�s5 A1, A2, · · · , An�Kv n×n ��℄*([4]*[aij ]n×n
,!
,aij , 1 ≤ i, j ≤ n L Ai, Aj 
��vpJ$?,7 Ai ≻ Aj P aij = 14d:,Ai ≺ Aj P aij = 0�Y- m R�V7{v��℄* [M1], [M2], · · · , [Mm]r[6l���-dR�Vv!f?L p1, p2, · · · , pm ≤ 1,I=℄*� [bij ]n×n

= p1[M1] + p2[M2] + · · ·+ pn[Mn] . n(Ai) =
n∑

j=1

bij,,[Qb
n(Ai), 1 ≤ i ≤ n vTF6ls5P��

4.3 h�TeK��K�`<�Le�
OK�v {o{OR�

2,7(2.3*\,K`,3Q>K�,�I=�?n� {P�,.UOCzlL�O�Vq�l
,Cz��W� { X � { Y, { X v[NL 99 �, { Y v[NL 100 ��℄4`[Np�K�,u { X vK��& { Y�aUqWLR_��'Cz��6 { Y,sLCz�q6 { Y v2iR2IÆG7&v 1 �2�K`,℄4`��I=�?n� {K�U%U�OY�,oVq2Do{Jn�
vO� n M�i(O^o#�2Iv-��
,�dR
rJeOR\5�3
℄& n MJn�
*,l
 2- MJn�
v=.�,3- M�
v~{�z���=q|� {K�P,sL {
U�s5�,,2|%vE|=Bz|���℄e6l n M�i|�,R�`j℄n,7BCz��6�Y,%�℄Os5,l�g$L�`=��?,� f(Ω) �kvs5n��oVq2D,7�LQ# ‖f(A) − f(B)‖ ≤ C v { A, B oVq,!
 C gCz�sPn�vVq
�,l
, {[NVqe 0.8 ;�`0v {rLoVq,ue { A � B �M�trQ#Cz�s,℄g A v[NL 99.8 ;�,B v[NL 100 ;�P, { A�B vK�X�/
,7 u(A) = u(B)�B=B#�,!^oVq2DUO#g` f(A) LW`,C L_Kv�
Wu�



216 \3|l���zz – ySE+Z Smarandache 	J1j�RR`�_=R�3 {K�v��=ql��R 1 �℄�z-< -I��,h2mE-I��4-I�I℄�-I,���3o[�-ImE�1p.��p�Rs5,B-ImE ≻ 1p.��p��W,�o[,����o[��D�V��v-Ivz��,�u*`�p4�-ImE K,��~{3\�̀ 1l|�tI��1-Iz6l�D�Æ,CQ|MR|4�1p.��p L,�4R|F�-ItIz�t,C� L = L1 × L2 × L3 I=,�W L1 L|F��B�,���J�i,|� 15 `#v 1.5,8-14 |v 1.0,7 |`�v 0.54L2 L|F2iB�,��4R|F�J,v L2 = 1.2,d�' 1 RoJ,v,W}�� 0.94L3 L1p��B�,��4R|Fo2�2iv 1.0,d�' 1 R�2�2iv,W} 0.8,d�OR�t lJ�<v,W} 1.2�,[,I=��|�D|? T = K × L,'�� |T1 − T2| ≤ 20 v���/
,C-ImEt|v�|6lP��
�D|?/
,uCo[�|o�P��~< � A�B�C�D I+R��|,C�5,+R��|o[re�V��vvz��gI0,-ImEt|Q�L 90,92,84,79,1p.��pQ�L
1.94,1.8,1.8 � 1.44�,\,A�B�C�D �Dt| T Q�L 174.6,165.61,151.2 �
113.76�{f,A . B,B . C v,\|?Ve 20 `0,��/
,a B -ImE�& A,A v-ImE�& C,�,\P���L B v�� ≻ A v�� ≻C v�� ≻D v���!�,�Q�$m B�A�C L�O��W���W�Y�|���=q {OY=�=�p[�5Ln����ÆvK��s,��R 2 �%�-z��=�p[�^6l�5,7=� N = K × (B/C)× 100I=��|t|,!
,K L��p��,�-z��pW}�
���p��Rt,�W
���p�
�mE�|F4|[�|z,CQ|MR|[�` 1004BL��[,C L-zX�V���� |NA − NB| ≤ 5 v�R��|�/
,<PCo[t|�|o�P����| 1�2�3�4 BW����C�5v����r� 1���| 1 2 3 4��p 0.9 0.85 0.92 0.8V� 50 54 48 52��o[(;�* 36 38 32 34{ 1
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���B��E�I 217��| 1�2�3�4 v N ?I=��Q�L 64.8,59.81,61.33,52.31�{f,��| 1 � 3 v|?���| 2 � 3 v|?VF& 5,�,\P���L 3 v�� ≻
1 v�� ≻2 v�� ≻4 v���!�,�Q�$mvW�Y�|L��| 3���| 1 ���| 2�UqW,u�Crs5�s�Y- {s5��L A1 ≻ A2 ≻ · · · ≻ An,�~f/� i, 1 ≤ i ≤ n ���R���� Ai � Aj vVeO�gI0P,̀ Ai s5v�Æn�P��R 3 �I℄��< ,��=���[�I℄(;1p.��p 2Rs5,���L��[ ≻ I℄(;1p.��p����[,�� �5B2|&{~v��[�|o�P�4�I℄(;1p.��p,�� �5v��,C nK = K1K2×BI=,!
,B LI℄(;-It|4K1 L|F1p��p,C K1 = L1×L2×L3I=,�W L1 L'`�`|F��B�,��4R|F�J�i,|� 12 `#v
1.5,6-11 |v 1.0,5 |`�v 0.54L2 L|F2iB�,��4R|F�#>5,���J,v 1.0,d�'ORo#>5�oJ,v,W} 0.94L3 L|F1p��pB�,��4R|Fo2�2iv 1.0,d�' 1 R�2�2iv,W} 0.9,d�'OR�t /��J�v,W} 1.14K2 LP���= �.�z-z��p,��~r-z765n�,B ∣∣nK

1 − nK
2

∣∣ ≤ 10 P,C
�'Df�BuP��/< !R��| 1�2�3�4�5�6 r� ��4�5,���[Q�L 2580;��2450 ;��2545 ;��2410 ;��2510 ;��2560 ;�,r2|&�{~4nK I=?Q�L 158.24�154.8�151.36�146.2�141.04�134.16�{f,��|
1�2�3,2�3�4,̀ 4 5�6 v nK ?�/
,�,\P�L22 v�� ≻4 v��
≻3 v�� ≻1 v�� ≻5 v�� ≻6 v���!�,�Q�$mvW�Y�|L��| 2���| 4 ���| 3�
��J�*q {K�,Tng=qvs��E,Gg��=q�%�/BvCF�4��U'��=q {K�,TnvxEds,gn�℄���y��| {K�vU��u�m^�a {K�.��|q6��,n���OK��?gOt+d,aBK��Y,n�
Y {
K�v�ÆugOt�
vd�~`U�vl�,7geo^n� {K�?�t�,:,�k��=q {K�,'b<n������Ævm^�



218 \3|l���zz – ySE+Z Smarandache 	J1������^��+LO�UO#�n�W�Bu,7�D�u,��C�5v��[,|�!eW,C�5v,|��[^	&�,'vgzU' {K��aUqWOL���s5 A1, A2, · · · , An 6lR|Y�,'b<Ct|��o|P�vm^,2g
Y {K�,Tn,sL!
v|?. {K�'o=���,!g|z``rvORds����=q2 gL=q {R6lv�
,!eW,�Uy {,
%�-z�=Mot�zy8	z�y,Æ
&n��K�,a�uUyY,7|EW�|�b2Q:1U'�K�v=q,�>`ds2e&2N� {K�,l
I℄�~U-I�_`z,Re&
B���|1p6l�[�G8=,�[!J�|Fz�|1p,O=`��Km^,n{��=q �W,���|(;�|F�|1p4���pj℄v=����VR|U;�Æ,'`1$Ud	��|Up�K`,zm%o�|F1p�[�h,$Q�[vw9�m^,g�g��=qlL,6RU'��=qCF�EvO<`E# p℄5��2_�
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K 3 � �(�m – 04z&HX~wP�-}>e}G, 219-235!z({3~G�6�#gB��v 1�F. 04M04`Y,}u}9+̀ 4`
�}9�P}u+04`Y,}4XXh�R}u~��)Z2[�Æ�04P�Ya~��n?+Fh6sjC℄#LÆ.W�b)�
Yaf2}B04Ya~2�)�x2�|\�$+}�JMH?�VwYa2�� v�_N+0��℄\~}�04`4_N_�HX��mB+B04`4�-}
z&HX~gÆ�a4�)�^>+P℄\�~}UHX��)~�~'~�P
�P; {�w�,~~���� [7], [8]+D�04z&HX~ Smarandache �H/�-+?Y�I'4&
n_#&dLÆ}UB
x2>e}G+D��?�?/�P04`45;~wP}U�))H9B}�9�'�X2~z&HXx2�:U+f,�
T�~-E}e&k	�0�3215,a5,{5,Smarandache�I0,~5PA,J(5'd,h(5'd,�<*{'�
Abstract. A bidding is a negotiating process for a contract through by

a tenderer issuing an invitation, bidders submitting bidding documents and

the tenderer accepting a bidding by sending out a notification of award. As

a useful way of purchasing, there are many norms and rulers for it in the

purchasing guides of the World Bank, the Asian Development Bank, · · ·, also in

contract conditions of various consultant associations. In China, there is a law

and regulation system for bidding. However, few works on the mathematical

model of biding and its evaluation can be found in publication. The main

purpose of this paper is to construct a Smarandache multi-space model for

biding, establish an evaluation system for bidding based on those ideas in the

references [7], [8] and analyze its solution by applying the decision approach for

multiple objectives and value engineering. Open problems are also presented

in the final section of this paper.

Key Words: Tendering, bidding, evaluation, Smarandache multi-space,

condition of successful bidding, decision of multiple objectives, decision of

simply objective, pseudo-multiple evaluation, pseudo-multi-space.�IE: F22.

1}�;
U)�t+200607-112
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1. XB��gp`CFWvO^l:�Kv=qm\�Qb�Wi|�i��D
^�(�T*i�|�W�T�,1999 8 3 V 15 �*Wv��,��UO#g��|� ��eE���AR�Y�℄mAQAR,��|QbAR	���,AQ,��|Y�W��8��IAQvO^�d�%��% �~1o{�O^D
^Uv ��� !^m\n�vD
,�D
{m.D
<K�O�vP
V,7��|?W�|Y�W��8�fT�D
{m,aD��mQ^/���{D
[:��D
<K��Wi|�i������^�(�T*i�|�W�T�,1999 8 8 V 30�*W���������4B.�����%v��|���|���OF������l2_,�`5gSmvq~�fj.k|,�W��|gq�Q^��< ,M����uvOm4��|ugQb���u9���vOm,�.���uv�Dpu�Q^(zv��m��OF�=�U�>r^4����OF����|Q^(z,a�lL2Q>&��|,
P��~B℄X�R|2tu^4=��9��v ����,g/�.mv��m�#
�me�����%WvlL��D^4��,�}��l2_,�`5gQ^UIv_,�W�����^4u���v�����`=��
0+{u,
� 3.4.1 �SmlL6liA|
�

E 3.4.1�Wi|�i������^��+LO����W�|�e�D�
�t:O2(1*1r,T,4�Q#��`tW��vS<�D�[��4



� 3 o. 26|(JZ�yS�/��g�I 221(2*1rQ#��`tvURpEY,'BC�5v��[N,|4ag��[N|&{~[v�2�!
v�t(1*�(2*UO#Xg
rov
<*{f`��
�{��I�{5'`��!O�
PG=^�eW��0Ulv��uMgO^G �uM,2℄4�3[Ns5,
Pu�3A��z�Up�|F�+��mEv�Æzs5�rR, 3
rov��m^u|�j℄n,2d�3G �pJv
�m^��/�3vds,
�D�u^UO#vQ|MR|bW,RC�5v,|��[^uLj℄v,|��[^bW�B2<!^G �uM�2
 �:
g�Je[?��p,℄X 3��|����V�J5Re����UWXJe�Gds,=�n{< W�{~G$�W���G$�$_,
Be^4#�v�t�zmO^
�v�[u�X{�e|:5�~`vrE ve&Qb5�_:ee��\v�t [7] W Smardanche `�
`<� [8] Wv�����h,=�G �pJ�[?℄�`<,zmO^�Ov���[u�v���h,'6l`<|��Uq��,̀ ��YO^
�v���[u�,6RQ#UO��4�`v|E�~`W��`�
v�1r`( [7],�N�l�pJ��<m{v�1r [1]-[3]� [6],W�����^4^�m{v�1r`( [8]�
2. !zCzG�6�#Qb�q�v
h����
_V�%7,Smarandache & 1969 8q��`�
v2:([9]-[12]*,!O2:h2W�`�
�`4��
�^,[�h2 3�O#�L)(v Smarandache =B([5]-[6]*,�`=���&�k/�<�/iy`�([7]*�R5L`4��
vORUO��,N#)6��=on���[u�v���h�XQ 2.1 �A m- �I0 ∑,%�� m A|* A1, A2, · · · , Am ��,��

1 ≤ m < +∞,
∑

=

m⋃

i=1

Ai/vA|* Ai �*%� ����n�� ◦i =} (Ai, ◦i) ��A
xIY,��
n �PMx,1 ≤ i ≤ m�{f,� i 6= j, 1 ≤ i, j ≤ m,!
'2O�EY Ai

⋂
Aj = ∅,.��< vl
06���b<�`�OR��< on Smarandache `�
�h
��Y�OR��< Ã W-K� m R�[< A1, A2, · · · , Am,dR�[< 
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Ai W#-K� ni R�5A� ai1, ai2, · · · , aini

,!
,1 ≤ i ≤ m�=����
,!R��< L
Ã =

m⋃

i=1

Ai,�W,�~f/� i, 1 ≤ i ≤ m,

(Ai, ◦i) = {ai1, ai2, · · · , aini
|◦i}LO^W�u��{f,� Ai ⊆ Ã � aij ∈ Ai 2,hh'`������< Ã`4��A� aij . Ai, 1 ≤ i ≤ m v���'eY�/< � k, k ≥ 3 R��| R1, R2, · · · , Rk BW���,��|

Rj, 1 ≤ j ≤ k v��Q+g
Rj(Ã) = Rj




A1

A2

· · ·
Am




=




Rj(A1)

Rj(A2)

· · ·
Rj(Am)




. �Wi|�i������^�4�/�^���vn�W�|m^UR#|EQb��| R1, R2, · · · , Rk v�� R1(Ã), R2(Ã), · · · , Rk(Ã) ,\n��
�
i1, i2, · · · , ik,!
 {i1, i2, · · · , ik} = {1, 2, · · · , k},Xt���JeP�

Ri1(Ã) ≻ Ri2(Ã) ≻ · · · ≻ Rik(Ã),R Ri1 , Ri2 � Ri3 XgW�^4^�n�vQ�$mvW�Y�|�XQ 2.2 Mx| {1, 2, · · · , m} ��OIrT Sn � �dh�y3�XG��9�XG2
(i) C
�rT P ∈ Sn,(1, 0 · · · , 0) � P4
(ii) rMx s1, s2, · · · , sh ∈ {1, 2, · · · , m}, 1 ≤ h ≤ m,rT (s1, s2, · · · , sh, t, · · ·),

(s1, s2, · · · , sh, l, · · ·) ∈ Sn,�
(s1, s2, · · · , sh, t, · · ·) ≻ (s1, s2, · · · , sh, l, · · ·)n/vn t < l�r {xσi
}n1 N�AG#,�� σ1 ≻ σ2 ≻ · · · ≻ σn / σi ∈ Sn,��G# {xσi

}n1 ��A9�XGG#�r xσ ≻ xτ,�� xσ GDQ xτ4r xσ � xτ,�� xσ GK%Q xτ�Or xσ � xτ/ xτ � xσ,1{� xσ Y xτ [G�



� 3 o. 26|(JZ�yS�/��g�I 223hhto�{!R�&����P�vOYp���XK 2.1 �|* O1, O2, O3 · · · �OG|,rC
�Mx j, 1 ≤ j ≤ k, Rj(Ã) ∈
O1 × O2 × O3 × · · ·, �U	U5 1, 2, · · · , k ���XGo` i1, i2, · · · , ik =}

Ri1(Ã) � Ri2(Ã) � · · · � Rik(Ã).U� QbY-,�~f/� j, 1 ≤ j ≤ k,

Rj(Ã) ∈ O1 × O2 ×O3 × · · · ,� Rj(Ã) �`�^{
Rj(Ã) = (xj1, xj2, xj3, · · ·),!
 xjt ∈ Ot, t ≥ 1��k2D

St = {xjt; 1 ≤ j ≤ m},u� St ⊆ Ot L�,2D�sL Ot Li�2,� St Wv�JeP�,2G��p-�L
x1t � x2t � · · · � xmt,u�`=���P�vm^� Ri1(Ã), Ri2(Ã), · · · , Rik(Ã) 6lP�,,[to
�

i1, i2, · · · , ik,Xt
Ri1(Ã) � Ri2(Ã) � · · · � Rik(Ã). ♮�b�` 2.1 W Oi, i ≥ 1 Le�i�v,�2D,l��,O1 = {f}, f : Ai →

R, 1 ≤ i ≤ m L℄�,�,B� t ≥ 2,Ot = ∅,u��` 2.1 8XK 2.2 � Rj : Ai → R, 1 ≤ i ≤ m, 1 ≤ j ≤ k �h!�x, �U	U5
1, 2, · · · , k ���XGo` i1, i2, · · · , ik =}

Ri1(Ã) � Ri2(Ã) � · · · � Rik(Ã).l��,�` 2.2 �
�$<�Gq 2.1 rC
�Mx i, j, 1 ≤ i ≤ m, 1 ≤ j ≤ k,L Rj(Ai) ∈ R×R×R×· · ·,�U	U5 1, 2, · · · , k ���XGo` i1, i2, · · · , ik =}
Ri1(Ã) � Ri2(Ã) � · · · � Rik(Ã).
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P�W,�QbUOQ+6O4Q� Ris ≈ Ril , s 6= l PvP�m^,uhhX�`toQ#W�^4^�EYvP�
Ri1(Ã) ≻ Ri2(Ã) ≻ · · · ≻ Rik(Ã),BRQ^$m�W�Y�|�

3. !z({3~G�6��e#O��������h# #zm���[u�|E�p`��Rds2b/ 12C
�Mx i, j, 1 ≤ i, j ≤ m,�|� a5a Rj 	g5 ai1, ai2, · · · ,
aini

~�a5T% Rj(Ai)?b/ 22C
�Mx j, 1 ≤ j ≤ m,�|� �� (Rj(A1), Rj(A2), · · · , Rj(Am))t\A Rj(Ã)?�`#�Rdsv2
�V,U=���[u�2
v���4m^�
3.1. h�y.�2}!^u�v���Y
g�Lds 2 Wv Rj(A1), Rj(A2), · · · , Rj(Am) /e.m,21=��Ov[?℄�6l���#&��2℄4gEOR6v[N,
PEYW�|��6vA�5R�J,��`Up,!Gg�Wi|�i������^��+LO�W��tK
Yv�Qb#O��` 2.1−2.24�$<,hh�`OYp�zm��< Ã =

m⋃
i=1

AivdR�[< Ai, 1 ≤ i ≤ m v��P�m^,6Rp�i5�� R1(Ã), R2(Ã),

· · · , Rk(Ã) vP�,�n�4j
�2L 1 �2 T%{'�( A1, A2, · · · , Am �XGd�,
n m = 5 1,A1 ≻
A2 ≈ A3 ≻ A4 ≈ A5 �N{'�( A1, A2, A3, A4, A5 ���XGd��L 2 �2 C�AK[�a5 Rj1(Ai), Rj2(Ai), j1 6= j2, 1 ≤ i ≤ m,T%
Rj1(Ai) ≈ Aj2(A2) �PA�� A1 
7a5Æ',
n�%n |Rj1(A)−Rj2(A1)| ≤
100 �ea��,� Rj1(A1) ≈ Rj2(A1)�L 3 �2C
�Mx i, 1 ≤ i ≤ m,T% R1(Ai), R2(Ai), · · · , Rk(Ai) �XGd��
nC�p5ZA�"{�,Ca5Æ'ZAH�w2T%XG��L 4 �2h9�XG`T% R1(Ã), R2(Ã), · · · , Rk(Ã) �XG���BT%-m[G7\ Rj1(Ã) ≈ Rj2(Ã) 1�XGo`,
n� 
a5Æ'�<Df��h



� 3 o. 26|(JZ�yS�/��g�I 225�y3XG,I:}w R1(Ã), R2(Ã), · · · , Rk(Ã) �f?����XGd�
Ri1(Ã) ≻ Ri2(Ã) ≻ · · · ≻ Rik(Ã).{f,̀ #��Wr�`=��kf,� ω(Ã) = H(ω(A1), ω(A2), · · · , ω(Am))� ω(Ai) = F (ω(ai1), ω(ai2), · · · , ω(aini

)) vm^=p�/u�|<P���&f,�von5r�O��XK 3.1 CQ�A15�( Ã,�r�G��}wa5a�f?XG�U� Y-� k S��|BW��,u���P�^hhtoP�
Ri1(Ã) � Ri2(Ã) � · · · � Rik(Ã).
j��'
�Q+ Rj1(Ã) ≈ Rj2(Ã) PvP�m^,hh,\to"NP�

Ri1(Ã) ≻ Ri2(Ã) ≻ · · · ≻ Rik(Ã). ♮R 3.1 �R℄�I℄��< n���R�[< ,Q�L A1 = ��o[4A2 = A�mE4A3 = ��|:�8Y,< J,,����L A1 ≻ A3 ≻ A2���e |Rj1(A1) − Rj2(A1)| ≤ 150�Rj1(A2) . Rj2(A2) h�/
� Rj1(A3) .
Rj2(A3) v{&�V2T& 40000m2 P Rj1(Ai) ≈ Rj2(Ai), 1 ≤ i ≤ 3,
Pu����o[P��|o�,A�mEP�����VQbh�n��:�8Y,< J,`{&�G'6lP�,̀ 4
���,\P� 
̀'�Df�vBu6lP��/< i� 4 R��| R1, R2, R3, R4 BW���,���o[
�� 1���| R1 R2 R3 R4

A1(;�) 3526 3166 3280 3486� 1!�,Qb#{M�v�u,� A1 ����vP�L
R2(A1) ≈ R3(A1) ≻ R4(A1) ≈ R1(A1).��OF�� A2 v�5��L R3(A2) ≈ R2(A2) ≻ R1(A2) ≻ R4(A2),
PY'���5< A3 v����
�� 2�



226 \3|l���zz – ySE+Z Smarandache 	J1��| R1 R2 R3 R4

A3(m
2) 250806 210208 290108 300105� 2��P���L

R4(A3) ≈ R3(A3) ≻ R1(A3) ≈ R2(A3).!�,Qb��P�vBu,[P���L
R3(Ã) ≻ R2(Ã) ≻ R4(Ã) ≻ R1(Ã).Y-�[< v���L A1 ≻ A2 ≻ · · · ≻ Am,u!^G ��[u�u�`=��#5J^n�P��=��<Wv�1,n�,\P�vURz
&e
��kv� G[Ã] Wn�O�� K���| R1, R2, · · · , Rk v�?-,R!�&��|�2GvQigL|�jv�

R2(A1) R3(A1) R4(A1) R1(A1)

R4(A3) R3(A3) R1(A3) R2(A3)

R3(A2) R2(A2) R1(A2) R4(A2)

- -
- -
- -

-
- -
-

E 3.4.2XQ 3.1 C�AL k Aa5a R1, R2, · · · , Rk _#a5�15�( Ã =
m⋃

i=1

Ai,%��Ah G[Ã] nd2
V (G[Ã]) = {R1, R2, · · · , Rk} × {A1, A2, · · · , Am},
E(G[Ã]) = E1

⋃
E2

⋃
E3,�~ E1 H$LL�' (Rj1(Ai), Rj2(Ai)) _�,�� 1 ≤ i ≤ m, 1 ≤ j1, j2 ≤ k /

Rj1(Ai) ≻ Rj2(Ai) �w*G,��r Rs(Ai) ≈ Rl(Ai) ≻ Rj(Ai),�[1 Rs(Ai) ≻
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Rj(Ai) $ Rl(Ai) ≻ Rj(Ai)4E2, E3 *�;�',�~ E2 H' Rj1(Ai)Rj2(Ai), 1 ≤
i ≤ m, 1 ≤ j1, j2 ≤ k _�,�� Rj1(Ai) ≈ Rj2(Ai); E3 = {Rj(Ai)Rj(Ai+1)|1 ≤ i ≤
m− 1, 1 ≤ j ≤ k}�_l= ,l 3.1 ��v�?�r� 3.4.2�'e,hh|Ee� 3.4.2 Wn�O�� R2(A1) � R3(A1) L 
,C K���|v�?-�Qb��P�,hh�� R3(A1) �Y,C A2, A3,,[oP A1�!�Xto��� R3(Ã) ≻ R2(Ã) ≻
R4(Ã) ≻ R1(Ã)�

3.2. >�y.�2}℄ �pJu�#&�ds 1 � 2 v`��^�V2L 1 A2	15{'�( A1, A2, · · · , Am ~,(?��A{'�(�IDI�
n	���AE�*M151,(?Æ'ID4Q	����15~,(?��olID��L 2 A215{'�( A1, A2, · · · , Am !L'e��7,IQ��ZA℄��9�C$L{'�(y3�I,yQ�rC�L�xC�y3�I�XQl}<*{'ID�(5�
nm	~

:15{'IY~zA�w~t[~$�{��I�{5'`��
3.2.1. ℄ �,�n!^m^`
Yv℄O�[< ,�,e��M�[< L ��Y-��< 

Ã =
m⋃

i=1

Ai K
Yv,��[< L A1,u|E��M�[< A2, A3, · · · , Ak -K�,|v��}#�,r[e� A2, A3, · · · , Ak ��}v��, -L R1, R2, · · · , RlW� R1(A1), R2(A1), · · · , Rl(A1) 6lP�,6Rp�$mvW�Y�|�℄,l
��[< A2, A3, · · · , Ak =�DNM�5�=�f,�vm^� A2, A3, · · · , Ak6lR|,-KDN#�.,r[QbDNv�� R1, R2, · · · , Rl ��[< A1 v��Q+6lP�,'M�� Ri(A1) ≈ Rj(A1) P Ri(Ã) . Ri(Ã) vP�m^�Qb�` 3.1 hhto`����XK 3.2 CQ�A15�( Ã,h(5ID��}wa5d��f?XG�R 3.2 �℄�-ImE��< Ã`
Y-ImE,�L �,i|L A, B, C,

D, E ItRh�����|F
z�-Id�Q#O�v�t���o[X&�V��vbz��[�v�40LDN,'��e-ImE�[h�/
PC
[|



228 \3|l���zz – ySE+Z Smarandache 	J1���vBu6lP��/< i�IR��|BW��,�o[
�� 3���| R1 R2 R3 R4 R5 R6 R7 R8��o[ (;�) 251 304 268 265 272 283 278 296� 3C �5,���| R5 
zv|F2�D��EY2,�M��|vo[�-Id��|F
zr�DEY����|-ImEv�5��
�� 4�h� A B C D E��mEh� R3�R6 R1 R2�R8 R7 R4� 4!�,��|v,[P���L2
R3(Ã) ≻ R6(Ã) ≻ R1(Ã) ≻ R8(Ã) ≻ R2(Ã) ≻ R7(Ã) ≻ R4(Ã).R 3.3 ���z�℄�I℄��< Ã ���|=b��N�< �`|F�A��z5T� Mv# #6l[N A1 �5vm^,i��R��| Ri, 1 ≤

i ≤ 7 BW�����[N�5=��f,�vm^,7x�n���#�[ S,r[I=��|t| N,!

S =

(
7∑

i=1

Ai −max{Ri(A1)|1 ≤ i ≤ 7} −min{Ri(A1)|1 ≤ i ≤ 7}

5
,

Ni = 100− t× |Ri(A1)− S

S
| × 100, 1 ≤ i ≤ 7,!
,� Ri(A1)− S > 0 u t = 64� Ri(A1)− S < 0 u t = 3�
P��et|/
P,C
�'Df�BuP��C �5,�R��|v�N�< �`|F�A��z
z�I℄(;-Ir�DEY���|vo[
�� 5���| R1 R2 R3 R4 R5 R6 R7

A1(;�) 3518 3448 3682 3652 3490 3731 3436� 5Qb`#I=m^,to S = 3558 ���|t|



� 3 o. 26|(JZ�yS�/��g�I 229��| N1 N2 N3 N4 N5 N6 N7t| 96.70 91.27 79.12 84.16 94.27 73.84 89.68� 6���P���L2
R1(Ã) ≻ R5(Ã) ≻ R2(Ã) ≻ R7(Ã) ≻ R4(Ã) ≻ R3(Ã) ≻ R6(Ã).

3.2.2. Q�D�[,�!^m^Y-�[< A1, A2, · · · , Am eORU�\
 [a, b] #Je�Ov4�#�,BR�`nL 3.2.1 vQi
Y℄ �,��2G��p,hh�`Y-��O4�L ̟,B�/e
v��L
̟(Ai) = fi(̟), 1 ≤ i ≤ m,!
 fi �^,���,u'ev��X�n{�℄ ��l

max
̟

F (f1(̟), f2(̟), · · · , fm(̟))�
min

̟
F (f1(̟), f2(̟), · · · , fm(̟)),!
 F �^��< Ã .�[< A1, A2, · · · , Am 
v��,�`gf,�,
.p,�

F (f1(̟), f2(̟), · · · , fm(̟)) =
m∑

i=1

fi(̟)�g�^����j��` 3.2,hhto�
���XK 3.3 r�x F 	C0 [a, b]�U	���I℄e,��y�Ov% Ri(Ã) =

Rj(Ã), i 6= j 1 Ri(Ã)Y Rj(Ã)�XGo`,��<*{'}wa5a Ri, 1 ≤ i ≤ kC15�( Ã a5d� Ri(Ã), 1 ≤ i ≤ k �f?G� 3W��0��P=�vQ|MR|�C�5v,|��[^UO#rg!O�[u�v���eQ|MR|W,hh��.p,�
F (f1(̟), f2(̟), · · · , fm(̟)) =

m∑

i=1

fi(̟),



230 \3|l���zz – ySE+Z Smarandache 	J1B 0 ≤ F (f1(̟), f2(̟), · · · , fm(̟)) ≤ 100, fi ≥ 0, 1 ≤ i ≤ m�ReC�5v,|��[^W,|�M�[< A2, A3, · · · , Am v��qVr�={��[N A1,7
fi = (li − l0)̟(A1), 1 ≤ i ≤ m,!
 l0 g�[< v�[#�
,̟ (A1) g℄XqVW[A�,R=�vf,�L

F (̟(A1), f2(̟(A1)), · · · , fm(̟(A1))) = (1 + l2 + · · ·+ lm)̟(A1).l
,��e�Ru�spA�B�Æ|YvA�VO�?P,yW���[N 10,7 ̟(A1) = 10 ;��
4. FC�g0'�!O�i<�k&�[< ��5A�#vf,�,hhx�U�����k�XQ 4.1 CQ�AL kAa5a R1, R2, · · · , Rk _Ya5�15�( Ã =

m⋃
i=1

Ain{'�( Ai = {ai1, ai2, · · · , ain}, 1 ≤ i ≤ m,rU	�A�I�x ω : Ã →
[a, b] ⊂ (−∞, +∞) n ω : Ai → [a, b] ⊂ (−∞, +∞), 1 ≤ i ≤ m,=}
�Mx
l, s, 1 ≤ l, s ≤ k,Rl(Ã) ≻ Rs(Ã) n Rl(Ã) ≈ Rs(Ã) 1L Rl(ω(Ã)) > Rs(ω(Ã)) n
Rl(ω(Ã)) = Rs(ω(Ã)),n< Rl(Ai) ≻ Rs(Ai) n Rl(Ai) ≈ Rs(Ai), 1 ≤ i ≤ m 1L
Rl(ω(Ai) > Rs(ω(Ai)) n Rl(ω(Ai)) = Rs(ω(Ai)),�� ω �15�( Ã n{'�( Ai, 1 ≤ i ≤ m ���AL�x�f,�g���5��< v# ��&UO℄5W��|v��g�,v,QbG �pJ`<([3]*,�~f/� i, 1 ≤ i ≤ m, f,� ω(Ai) O�Je4aOY�,��[< A1, A2, · · · , Am v[?2e���p,uf,� ω(Ã) 2Je��& ω(Ai) �`�`��^�sm^2

(1)C0 [a, b] ��f?h!�x,nu7�x�4
(2)C0 [a, b] �!L��I℄e��I�x,n9u�x�2 F�x���{hh`℄���Ll,�f,� ω 6l6O4|��
4.1. jzEB�- A1 L��o[,UO℄5WC
5o=�
�m^I=f,� ω(A1)�x
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S =

R1(A1) + R2(A1) + · · ·+ Rk(A1)

k�
S =

{
R1(A1)+R2(A1)+···+Rk(A1)−M−N

k−2
, k ≥ 5,

R1(A1)+R2(A1)+···+Rk(A1)
k

, 3 ≤ k ≤ 4�e���P=� ∗

S = T ×A% +
R1(A1) + R2(A1) + · · ·+ Rk(A1)

k
× (1−A%).!
,Ri(A1), i = 1, 2, · · · , k �^��o[,k L��|vR�,M�N |�L,��,|��o[,T L��[N,A% L��[Ne��#�[WK�f`�uf,� Ri(ω(A1)), 1 ≤ i ≤ k vI=e\L

Ri(ω(A1)) = −ς × Ri(A1)− S

S
+ ζ!
,ς L�|
�,R ζ LORX ω(A1) ≥ 0 v
��!OI=m^Y-o[�hg0W|3,
<=��`�Ivm^�`=�,�:UO℄�[NvL��|o[v=�~r��aUO#,��Wv��o[2gO^?%dt,�o[ �X`���|vr�LA��A?,!^�A?e�GQi�21=���m^=P��K`B
�pJ
4�,!^m^2 gO^�URu
�pJ�u�Qb��|v[N�A�p`lQ,�`=�
�f,�2

(1) \
 [N, M ] #v.pf,�
Ri(ω(A1)) = −p× Ri(A1)−N

M −N
+ q,!
,p L�|
�,R q LORX Ri(ω(A1)) ≥ 0, 1 ≤ i ≤ k v
��!^m^e���o[�5P
Y[N,|�

(2) \
 [N, M ] #vu.pf,�,

Ri(ω(A1)) = −p×

Ri(A1)−
T+

k∑
j=1

Ri(A1)

k+1

+
q,

1K12012 7 2 U 1 �;Ju�����℄TH�k��sK�[8B<� ℄l℄
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Ri(ω(A1)) = −p× Ri(A1)− k+1

√
R1(A1)R2(A1) · · ·Rk(A1)T

k+1
√

R1(A1)R2(A1) · · ·Rk(A1)T
+ q�

Ri(ω(A1)) = −p×
Ri(A1)−

√
R2

1(A1)+R2
2(A1)+···+R2

k
(A1)+T 2

k+1√
R2

1(A1)+R2
2(A1)+···+R2

k
(A1)+T 2

k+1

+ qz,!
 p, q )k
#�
��3P��o[v�EqV,uu�`Y�o[v k + 1 �G<\℄.,7Y���o[L k + 1 �G<\
f(x) = ak+1x

k+1 + akx
k + · · ·+ a1x + a0v?,r[Qb��o[4��[N�|o�v��,-L Rj1(A1) ≻ R(j2)(A1) ≻

· · · ≻ T ≻ · · · ≻ Rjk
(A1),Q��� k + 2 R
� c1 > c2 > · · · > ck+1 > 0,l


k + 1 > k > · · · > 1 > 0,�m�(
Rj1(A1) = ak+1c

k+1
1 + akc

k
1 + · · ·+ a1c1 + a0

Rj2(A1) = ak+1c
k+1
2 + akc

k
2 + · · ·+ a1c2 + a0

· · · · · · · · · · · · · · · · · · · · · · · · · · ·
Rjk−1

(A1) = ak+1c
k+1
k + akc

k
k + · · ·+ a1ck + a0

Rjk
(A1) = a0Rto k + 1 �G<\ f(x),6Rn��P�4t|m^�a�{f,��o[eUO℄5W[��qV,K`=�!^m^
�|E���GTvo[qV2�9P����

4.2. teEB�-mEv�[< L A2,��5A�L {a21, a22, · · · , a2n2
}���U;ORmEv�Æg�Æ1+v,!2ag���|R(,����VG
<�mEv�5A�

g2��v,K`�
=���5A�!*2
|?v3^UO#2�bv,sLhhL+�kN�LR_ORmEt 96 |R�ORmED1t 92 |��mEv�5Z=��p�5�e�p# #v���5,�f,� Ri(ω(A2)), 1 ≤ i ≤ k�`bL.p,�

Ri(ω(A2)) = Ri(ω(a21)) + Ri(ω(a22)) + · · ·+ Ri(ω(a2n2
)).



� 3 o. 26|(JZ�yS�/��g�I 233R�dR�5A�vf,� ω(a2i), 1 ≤ i ≤ n2 Z=��p�5# #v���5,2
v:���2
vf,��l
���< vmE�5i- 4 R�5A�,dRA�|L A, B, C, D +R:�,t|��� 7 K^��5A� a21 a22 a23 a24

A 4 2 2 1

B 3 1.5 1.5 0.8

C 2 1 1 0.5

D 1 0.5 0.5 0.3� 7
�OR�� Riv�p�5��L Ri(ω(a21)) = A,Ri(ω(a22)) = B, Ri(ω(a23))

= B,Ri(ω(a24)) = A,u/��|vmEt|L
Ri(ω(A2)) = Ri(ω(a21)) + Ri(ω(a22)) + Ri(ω(a23)) + Ri(ω(a24))

= 4 + 3 + 1.5 + 1 = 9.5.BP�
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Abstract The bidding purchasing is a process of consumption choice, i.e.,

bidding in the contracting and then preferential selection. Its success is ba-

sically on the understanding of the relation between participants in bidding.

Generally, the participants include the tenderee, tendering agent, bidder, bids

evaluation committee and administrative supervision. Clearly, the correct un-

derstanding the relation between participants is the base of bidding purchasing

for its economic substance in China. In this paper, we differentiate and ana-

lyze 6 basically relations in bidding, i.e., tendering and bidding, tendering and

bids evaluation, tendering and its agent, bidding and contracting performance,

bidding and supervision, bidding and social progress with their function on

the bidding result for normal guidance on bidding purchasing. We also list

some behaviors of violation on civil ruler caused by misunderstanding on these

basic relations in practice in this paper.

Key Words tendering, agent, bidding, bids evaluation, good faith perfor-

mance, administrative supervision, social responsibility.�IE: F21.
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Abstract. The risk in a bidding purchasing project appears in 3 cases in

China, i.e., can not conclude a treaty, invalid treaty on laws of China or harm-

ful results in the process, efficiency, benefit or the objective, including insuf-

ficient knowing on the risks in bidding and some participants violate code of

conduct for income themselves by contrary to laws, and also these risks in the

performance of the treaty caused by the nature or the society and bad faith

of a few persons. Consulting the control theory of project risks, we analyze

the cause, evaluation and propose means of prevention on risks in bidding

purchasing project from the whole process of contracting and performing in

China. All of these discussions are beneficial for project management of bid-

ding purchasing in China.

Key Words: Bidding purchasing, project risk, can not conclude a treaty,

incorrect treaty, risk in performance, risk control.�IE: F21.��=qgp`CFW,j�p`v# p��5�,� ��|
M.�n�I
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Abstract Chinese urbanization has obtained great progress, promotes the

economic development of China in the past years. However, more urban dis-

eases also appear in the meantime such as those of housing, traffic jam, pollu-

tion, flood, mental disease etc. problems in the rapid growth of urban popu-

lation. Then, how can we realize the developing of human beings with that of

the nature? In this paper, we establish a dynamic model on the operation and

control of urban by the notion that human beings should be harmony with the

nature, and also present the evaluation index system on urban governance of

modernization. It also points out that the PPP is in fact a market mechanism

for the adjustment and transformation of government of China in this paper.

Key Words Dynamic model of urban operation, urban governance for mod-

ernization, evaluation system, PPP’s objective.�IE: F22.
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Abstract The essence in the deepening economic reform of China is the

supply-side reform on public goods and services in recent years. In this paper,

we discuss one of its market mechanism, i.e., the PPP on the administrative

governance combining with Chinese characters and experience in other coun-

tries, present some suggestions on its market ruler. We also remaind risks of

PPP’s operating under Chinese laws update.
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 PPP ~P}Ya)�Bw�i+=8M_N�i�+�&�_Ns$;�Q�#`1`v��0�3: PPP )��PPP Ya�}�)H��i�
Abstract In this paper, we introduce the PPP’s intention in the national

governance of the United Kingdom of Great Britain in 70s of last century, dis-

cuss its operation with that of Chinese culture and bidding risks, particularly,

those risks on Chinese laws update for recalling the government and investors.
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The science’s function is realizing the natural world, developing our society

in coordination with natural laws and the mathematics provides the quantitative

tool and method for solving problems helping with that understanding. Generally,

understanding a natural thing by mathematical ways or means to other sciences

are respectively establishing mathematical model on typical characters of it with

analysis first, and then forecasting its behaviors, and finally, directing human beings

for hold on its essence by that model.

As we known, the contradiction between things is generally kept but a math-

ematical system must be homogenous without contradictions in logic. The great

scientist Albert Einstein complained classical mathematics once that “As far as the

laws of mathematics refer to reality, they are not certain; and as far as they are

certain, they do not refer to reality.” Why did it happens? It is in fact result in the

consistency on mathematical systems because things are full of contradictions in na-

ture in the eyes of human beings, which implies also that the classical mathematics

1International J.Math.Combin. Vol.1,2016, 103-133, www.research gate.net, www.scribd.com,

www.viXra.org and www.academia.com
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for things in the nature is local, can not apply for hold on the behavior of things

in the world completely. Thus, turning a mathematical system with contradictions

to a compatible one and then establish an envelope mathematics matching with the

nature is a proper way for understanding the natural reality of human beings. The

mathematical combinatorics on Smarandache multispaces, proposed by Dr.Linfan

Mao in mathematical circles nearly 10 years is just around this notion for establish-

ing such an envelope theory. As a matter of fact, such a notion is praised highly

by the Eastern culture, i.e., to hold on the global behavior of natural things on the

understanding of individuals, which is nothing else but the essence of combinatorics.

Linfan Mao was born in December 31, 1962, a worker’s family of China. After

graduated from Wanyuan school, he was beginning to work in the first company

of China Construction Second Engineering Bureau at the end of December 1981 as

a scaffold erector first, then appointed to be technician, technical adviser, director

of construction management department, and then finally, the general engineer in

construction project, respectively. But he was special preference for mathematics.

He obtained an undergraduate diploma in applied mathematics and Bachelor of Sci-

ence of Peking University in 1995, also postgraduate courses, such as those of graph

theory, combinatorial mathematics, · · ·, etc. through self-study, and then began

his career of doctoral study under the supervisor of Prof.Yanpei Liu of Northern

Jiaotong University in 1999, finished his doctoral dissertation “A census of maps

on surface with given underlying graph” and got his doctor’s degree in 2002. He

began his postdoctoral research on automorphism groups of surfaces with co-advisor

Prof.Feng Tian in Chinese Academy of Mathematics and System Science from 2003

to 2005. After then, he began to apply combinatorial notion to mathematics and

other sciences cooperating with some professors in USA. Now he has formed his own

unique notion and method on scientific research. For explaining his combinatorial

notion, i.e., any mathematical science can be reconstructed from or made by combi-

natorization, and then extension mathematical fields for developing mathematics, he

addressed a report “Combinatorial speculations and the combinatorial conjecture

for mathematics” in The 2nd Conference on Combinatorics and Graph Theory of

China on his postdoctoral report “On automorphism groups of maps, surfaces and

Smarandache geometries” in 2006. It is in this report he pointed out that the moti-

vation for developing mathematics in 21th century is combinatorics, i.e., establishing
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an envelope mathematical theory by combining different branches of classical math-

ematics into a union one such that the classical branch is its special or local case, or

determining the combinatorial structure of classical mathematics and then extend-

ing classical mathematics under a given combinatorial structure, characterizing and

finding its invariants, which is called the CC conjecture today. Although he only re-

ported with 15 minutes limitation in this conference but his report deeply attracted

audiences in combinatorics or graph theory because most of them only research on

a question or a problem in combinatorics or graph theory, never thought the con-

tribution of combinatorial notion to mathematics and the whole science. After the

full text of his report published in journal, Prof.L.Lovasz, the chairman of Inter-

national Mathematical Union (IMU) appraise it “an interesting paper”, and said

“I agree that combinatorics, or rather the interface of combinatorics with classical

mathematics, is a major theme today and in the near future” in one of his letter to

Dr.Linfan Mao. This paper was listed also as a reference for the terminology combi-

natorics in Hungarian on Wikipedia, a free encyclopedia on the internet. After CC

conjecture appeared 10 years, Dr.Linfan Mao was invited to make a plenary report

“Mathematics after CC conjecture – combinatorial notions and achievements” in the

International Conference on Combinatorics, Graph Theory, Topology and Geometry

in January, 2015, surveying its roles in developing mathematics and mathematical

sciences, such as those of its contribution to algebra, topology, Euclidean geometry

or differential geometry, non-solvable differential equations or classical mathemat-

ical systems with contradictions to mathematics, quantum fields and gravitational

field. His report was highly valued by mathematicians coming from USA, France,

Germany and China. They surprisingly found that most results in his report are

finished by himself in the past 10 years.

Generally, the understanding on nature by human beings is originated from

observation, particularly, characterizing behaviors of natural things by solution of

differential equation established on those of observed data. However, the uncer-

tainty of microscopic particles, or different positions of the observer standing on is

resulted in different equations. For example, if the observer is in the interior of a

natural thing, we usually obtain non-solvable differential equations but each of them

is solvable. How can we understand this strange phenomenon? There is an ancient

poetry which answer this thing in China, i.e., “Know not the real face of Lushan
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mountain, Just because you are inside the mountain”. Hence, all contradictions are

artificial, not the nature of things, which only come from the boundedness or unilat-

eral knowing on natural things of human beings. Any thing inherits a combinatorial

structure in the nature. They are coherence work and development. In fact, there

are no contradictions between them in the nature. Thus, extending a contradictory

system in classical mathematics to a compatible one and establishing an envelope

theory for understanding natural things motivate Dr.Linfan Mao to extend classical

mathematical systems such as those of Banach space and Hilbert space on oriented

graphs with operators, i.e., action flows with conservation on each vertex, apply

them to get solutions of action flows with geometry on systems of algebraic equa-

tions, ordinary differential equations or partial differential equations, and construct

combinatorial model for microscopic particles with a mathematical interpretation

on the uncertainty of things. For letting more peoples know his combinatorial no-

tion on contradictory mathematical systems, he addressed a report “Mathematics

with natural reality – action flows” with philosophy on the National Conference on

Emerging Trends in Mathematics and Mathematical Sciences of India as the chief

guest and got highly praised by attendee in December of last year.

After finished his postdoctoral research in 2005, Dr.Linfan Mao always used

combinatorial notion to the nature and completed a number of research works. He

has found a natural road from combinatorics to topology, topology to geometry,

and then from geometry to theoretical physics and other sciences by combinatorics

and published 3 graduate textbooks in mathematics and a number of collection of

research papers on mathematical combinatorics for the guidance of young teachers

and post-graduated students understanding the nature. He is now the president of

the Academy of Mathematical Combinatorics & Applications (USA), also the editor-

in-chief of International Journal of Mathematical Combinatorics (ISSN 1937-1055,

founded in 2007).

Go your own way. “Now the goal is that the horizon, Leaving the world can

be only your back”. Dr.Linfan Mao is also the vice secretary-general of China Ten-

dering & Bidding Association at the same time. He is also busy at the research

on bidding purchasing policy and economic optimization everyday, but obtains his

benefits from the research on mathematics and purchase both. As he wrote in the

postscript “My story with multispaces” for the Proceedings of the First International
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Conference on Smarandache Multispace & Multistructure (USA) in 2013, he said:

“For multispaces, a typical example is myself. My first profession is the industrial

and civil buildings, which enables me worked on architecture technology more than

10 years in a large construction enterprise of China. But my ambition is mathemat-

ical research, which impelled me learn mathematics as a doctoral candidate in the

Northern Jiaotong University and then, a postdoctoral research fellow in the Chi-

nese Academy of Sciences. It was a very strange for search my name on the internet.

If you search my name Linfan Mao in Google, all items are related with my works on

mathematics, including my monographs and papers published in English journals.

But if you search my name Linfan Mao in Chinese on Baidu, a Chinese search engine

in China, items are nearly all of my works on bids because I am simultaneously the

vice secretary-general of China Tendering & Bidding Association. Thus, I appear

2 faces in front of the public: In the eyes of foreign peoples I am a mathematician,

but in the eyes of Chinese, I am a scholar on theory of bidding and purchasing. So I

am a multispace myself.” He also mentioned in this postscript: “There is a section

in my monograph Combinatorial Geometry with Applications to Fields published in

USA with a special discussion on scientific notions appeared in TAO TEH KING, a

well-known Chinese book, applying topological graphs as the inherited structure of

things in the nature, and then hold on behavior of things by combinatorics on space

model and gravitational field, gauge field appeared in differential geometry and the-

oretical physics. This is nothing else but examples of applications of mathematical

combinatorics. Hence, it is not good for scientific research if you don’t understand

Chinese philosophy because it is a system notion on things for Chinese, which is

in fact the Smarandache multispace in an early form. There is an old saying, i.e.,

philosophy gives people wisdom and mathematics presents us precision. The organic

combination of them comes into being the scientific notion for multi-facted nature

of natural things on Smarandache multispaces, i.e., mathematical combinatorics.

This is a kind of sublimation of scientific research and good for understanding the

nature.”

This is my report on Dr.Linfan Mao with his combinatorial notion. We there-

fore note that Dr.Linfan Mao is working on a way conforming to the natural law of

human understanding. As he said himself: “mathematics can not be existed inde-

pendent of the nature, and only those of mathematics providing human beings with
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effective methods for understanding the nature should be the search aim of mathe-

maticians!”As a matter of fact, the mathematical combinatorics initiated by him in

recent decade is such a kind of mathematics following with researchers, and there

are journals and institutes on such mathematics. We believe that mathematicians

would provide us more and more effective methods for understanding the nature

following his combinatorial notion and prompt the development of human society in

harmony with the nature.
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2.10 Smarandache Geometries and Degree of Negation in Geometries

We now present a more general class of geometries extracted from [1].

Definition An axiom is said Smarandachely denied if the axiom behaves in at

least two different ways within the same space (i.e., validated and invalided, or only

invalidated but in multiple distinct ways).

A Smarandache Geometry is a geometry which has at least one Smarandachely

denied axiom (1969).

Notations Let�s note any point, line, plane, space, triangle, etc. in a Smaran-

dacheian geometry by s-point, s-line, s-plane, s-space, s-triangle respectively in order

to distinguish them from other geometries.

Applications Why these hybrid geometries? Because in reality there does not

exist isolated homogeneous spaces, but a mixture of them, interconnected, and each

having a different structure.

The Smarandache geometries (SG) are becoming very important now since

they combine many spaces into one, because our world is not formed by perfect

homogeneous spaces as in pure mathematics, but by nonhomogeneous spaces. Also,
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SG introduce the degree of negation in geometry for the first time [for example

an axiom (or theorem, or lemma, or proposition) is denied in 40% of the space

and accepted in 60% of the space], that’s why they can become revolutionary in

science and this thanks to the idea of partially denying and partially accepting of

axioms/theorems/lemmas/propositions in a space (making multi-spaces, i.e. a space

formed by combination of many different other spaces), similarly as in fuzzy logic

(or in neutrosophic logic - the last one is a generalization of the fuzzy logic) the

degree of truth (i.e. for example 40% false and 60% true).

Smarandache geometries are starting to have applications in physics and engi-

neering because of dealing with non-homogeneous spaces.

In the Euclidean geometry, also called parabolic geometry, the fifth Euclidean

postulate that there is only one parallel to a given line passing through an exterior

point, is kept or validated

In the Bolyai-Gauss geometry, called hyperbolic geometry, this fifth Euclidean

postulate is invalidated in the following way: there are infinitely many lines parallels

to a given line passing through an exterior point.

While in the Riemannian geometry, called elliptic geometry, the fifth Euclidean

postulate is also invalidated as follows: there is no parallel to a given line passing

through an exterior point.

Thus, as a particular case, Euclidean, Bolyai-Gauss, and Riemannian geome-

tries may be united altogether, in the same space, by some Smarandache geome-

tries. These last geometries can be partially Euclidean and partially Non-Euclidean.

Howard Iseri [3] constructed a model for this particular Smarandache geometry,

where the Euclidean fifth postulate is replaced by different statements within the

same space, i.e. one parallel, no parallel, infinitely many parallels but all lines pass-

ing through the given point, all lines passing through the given point are parallel.

Mao Linfan [2, 3] showed that SG are generalizations of Pseudo- Manifold

Geometries, which in their turn are generalizations of Finsler Geometry, and which

in its turn is a generalization of Riemann Geometry.
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3.1 Mathematics

What is the mathematics of the 21st century? - is wondering professor Linfan Mao.
The mathematics of the 21st century is the combinatorization with its generaliza-

tion for classical mathematics, also the result for mathematics consistency with the

scientific research in the 21st century. In the mathematics of 21st century, we can

encounter some incorrect conclusions in classical mathematics maybe true in this

time, and even a claim with its non-claim are true simultaneously in a new mathe-

matical system�asserts Linfan Mao: Mathematics of 21st Century–A Collection of

Selected Papers.
The mathematics of 21st century aroused by theoretical physics Smarandache

multi-space theory�asserts Linfan Mao,
is a paper for introducing the background,

approaches and results appeared in mathematics of the 21st century, such as those

of Big Bang in cosmological physics, Smarandache multi-spaces, Smarandache ge-

ometries, maps, map geometries and pseudo-metric space geometries, also includes

discussion for some open problems in theoretical physics�(Linfan Mao, 2006).

Definition A Smarandache Geometry is a geometry which has at least one smaran-

dachely denied axiom.
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An axiom is said smarandachely denied if in the same space the axiom be-

haves differently (i.e., validated and invalided; or only invalidated but in at least

two distinct ways). Therefore, we say that an axiom is partially negated, or there

is a degree of negation of an axiom�according Smarandache’s theory (Linfan Mao,

2011).

Thus, as a particular case, Euclidean, Lobachevsky-Bolyai- Gauss, and Rieman-

nian geometries may be united altogether, in the same space, by some Smarandache

geometries. These last geometries can be partially Euclidean and partially Non-

Euclidean. It seems that Smarandache Geometries are connected with the Theory

of Relativity (because they include the Riemannian geometry in a subspace) and

with the Parallel Universes.

The most important contribution of Smarandache geometries was the introduc-

tion of the degree of negation of an axiom (and more general the degree of negation

of a theorem, lemma, scientific or humanistic proposition) which works somehow

like the negation in fuzzy logic (with a degree of truth, and a degree of falsehood)

or more general like the negation in neutrosophic logic (with a degree of truth, a

degree of falsehood, and a degree of neutrality (neither true nor false, but unknown,

ambiguous, indeterminate) [not only Enclid�s geometrical axioms, but any scientific

or humanistic proposition in any field] or partial negation of an axiom (and, in gen-

eral, partial negation of a scientific or humanistic proposition in any field) (Linfan

Mao, 2006)

These geometries connect many geometrical spaces with different structures

into a heterogeneous multi-space with multi-structure.

In particular, a Smarandache geometry is such a geometry in which there is at

least one Smarandachely denied rule, and a Smarandache manifold (M;A) is an n-

dimensional manifold M that supports a Smarandache geometry. In a Smarandache

geometry, the points, lines, planes, spaces, triangles, · · · are respectively called s-

points, s-lines, s-planes, s-spaces, s-triangles, · · · in order to distinguish them from

those in classical geometry.

Howard Iseri constructed the Smarandache 2-manifolds by using equilateral tri-

angular disks on Euclidean plane R2. Such manifold came true by paper models in

R3 for elliptic, Euclidean and hyperbolic cases. It should be noted that a more gen-

eral Smarandache n-manifold, i.e. combinatorial manifold and a differential theory
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on such manifold were constructed by Linfan Mao (Iseri, 2006).

Nearly all geometries, such as pseudo-manifold geometries, Finsler geometry,

combinatorial Finsler geometries, Riemann geometry, combinatorial Riemannian ge-

ometries, Weyl geometry, Kähler geometry are particular cases of Smarandache ge-

ometries.[Dr.Linfan Mao,Chinese Academy of Sciences,Beijing,P.R.China,2005-2011]

Multi-space unifies science (and other) fields; actually the whole universe is a

multi-space. Our reality is so obviously formed by a union of many different spaces

(i.e. a multi-space, www.gallup.unm.edu/ smarandache/TRANSDIS.TXT).

Unfortunately there is not much theory behind multi-space (only some research

done about Smarandache Geometries, that are a particular type of multi-space

formed as unions of geometrical spaces). So, we can unite nano-scale space with

our world scale and with cosmic scale, or we can unify the unorganic nanoscale with

organic nanoscale, and so on. The domain is open to develop a multispace theory!

(Smarandache, Christianto, Fu Yuhua, Khrapko, Hutchison, 2006)

Since 2002, together with Dr. Jean Dezert from Office National de Recherches

Aeronautiques in Paris, worked in information fusion and generalized the Dempster-

Shafer Theory to a new theory of plausible and paradoxist fusion (Dezert-Smarandache

Theory): http://fs.gallup.unm.edu/ DSmT.htm. In 2004 he designed an algorithm

for the Unification of Fusion Theories and rules (UFT) used in bioinformatics,

robotics, military.
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Abstract: This book is for students and young scholar, words

of a mathematician, also a physicist and an economic scientist to

them through by the experience himself and his philosophy. By

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

construction worker, obtained a certification of undergraduate learn

by himself and a doctor’s degree in university, promoting mathemat-

ical combinatorics for contradictory system on the reality of things

and economic systems, and after then continuously overlooking these obtained

achievements, raising new scientific topics in mathematics,physics and economy

by Smarandache’s notion and mathematical combinatorics in his research, tell us

the truth that
all roads lead to Rome�, which maybe inspires students and young

scholars in mathematical sciences, physics and economy, and also beneficial to the
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