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Introduction on background medium theory about celestial body motion orbit and equation of
non-integral order calculus about self-similar fractal measure calculation

YAN Kun
(Xi’an Modern Nonlinear Science Applying Institute, Xi’an 710061, China)

Abstract  In this paper, by discussing the basic hypotheses about the continuous orbit and discrete orbit in two research directions
of background medium theory for celestial body motion, concrete equation forms and their summary of the theoretic frame of celestial
body motion are introduced. Future more, by discussing the general form of Binet’s equation of celestial body motion orbit and it’s
solution of the advance of the perihelion of planets, some relations and differences between the continuous orbit theory and Newton’s
gravitational theory and Einstein’s general relativity are given. The equation forms and the approximate analytical solutions of the
superluminal speed orbits of the celestial body in both weak and strong gravitational fields are explored and analyzed. And by
discussing fractional-dimension expanded equation for the celestial body motion orbits, the concrete equations and the prophesy data
of discrete orbit or stable orbits of celestial bodies which included the planets in the Solar System, satellites in the Uranian System,
satellites in the Earth System and satellites obtaining the Moon obtaining from discrete orbit theory are given too. Especially, as
preliminary exploration and inference to the gravitational curve of celestial bodies in broadly range, the concept for the ideal black
hole with trend to infinite in mass density difficult to be formed by gravitation only is explored. By discussing the position hypothesis
of fractional-dimension derivative about function and formula form the hypothesis of fractional-dimension derivative about power
function, concrete equation formulas of fractional-dimension derivative, differential and integral are described distinctly further, and
difference between the fractional-dimension derivative and the fractional-order derivative are given too. The difference equations
description of the self-similar fractal extension and fractional-dimension extension are discussed. Subsequently, the concrete forms of
measure tendency calculus equations of self-similar fractal obtaining by based on the definition of form in non-integral order calculus
about general fractal measure are discussed again, and differences with Hausdorff measure method or the covering method at present
are given. By applying the measure calculation equations, measure of self-similar fractals which include middle-third Cantor set, Koch
curve, Sierpinski gasket and orthogonal cross star are calculated and analyzed. At the end, the calculating equations of dimension and
measure of an ideal points set are explored.

Keywords orbit of celestial body motion, background medium theory, continuous orbit, discrete orbit, self-similar fractal measure,
non-integral order calculus, fractional-order calculus, fractional-dimension calculus

0 31 =

1E%F Euclid JL{ ] Newton KAk /1% it 5, H
IR T RARBATPIE AR F B =AM R A, H—~

AT RIL H BRI

PR L, R AT AT AR ERAE AR 95 15 0L T U7 2
REBZIRIL Y Newton TR, FE9IA16 I T REMS 25 AT

SIESHIE BRI B, 5T A58 =R B

SKH Riemann JU{A[[F] Einstein |~ XAHXT SR &I), H—
SR Euclid JUAAT A7 54 BRI E SR LB FlR ™ ),
H=JERH Mandelbort 73 JUA[ 4P e B BUEILIE #f
ji[zt]o

TR T AR € PUE PRI, H AT C4 o RAR
BEuEIT R,

RARISAT I 5 B VR ) 2 BUPE 34 e 3 T 4
P TTRIENL I, FRRANKIWEFC M M T 73 B0 e
TR A SL AN AR S

fEERN A, B, 19621034, SR, 1983F8H Bl TREFEMF G, H il R MF LR MERE S R AR ELT 5T .

(Email: yankun@nature.ac.cn)



S, RAIZATPUE R R B ES T 51 5 E AU TN L SR AR RN R s T R R]. 08 2 BUR AR R 22 BT BIE ST AT, 2007 04 28. 2

H AU E IR A 2 5 B ARl 23 T B - 55 Ak,
WA AW AR Ay T, H—RETT
PR B BN B B AR AR e B 2 AMHE BN B 3R R S o By
AR AT, H R B TR AR B S o B AR ) R 3
YA Y, 28 AR I R S T, He— R
HEF Hausdorff I 1978 75 710, RILT B
TR B 23 S BAAR 23 PR 0 P A ek o S R ik 4,

9 BB RARIZ AT P TS S 0 B (1) S
BUOE R S 28T 0 U oA o3 5 43 4R 2 1 AR AL
TN EE T R B 58, AR SCHE RARIBATPUIE T RE T
THT, K HE— 5 W A R B T 0 % B B i e I g
iR s, THSESPIEFEIL S Einstein | XX 2 0] 1
KAGXA, i I 0Mr 55355 5035 h R AR EEE T
T8 5 F2 S FLm AT A 2, 45 B S E BRI R
AN TS E s, FEAEEYIE 5B HEUE L RS =
FES A AT T, DONERNER AR BRI G R fd 3 B
AP RARIBATPE B SRS IRHESE o 76 0 A0 10 - 4
AR 735 B ARAL 23 T B V555 T, AR SCORg gk — 20 B Bl 5%
BH12, 419 0 4E AR 25 B a2 B AR AR 20 T2 00
B I AR BE RN AR 23 e K, o 45 7R eR ) 23 R 4
BARHE, e a4 S8 S B FHERI LR EX 0, &
W T AU EY R 5 4y R 22 5y TR R U7k, ¢
BT B AR 73 5 2 e R o3 1 B AR 23 T D B 5 A2
FEXTELFE =43 Cantor ££4 . Koch HiZk. Sierpinski #
IEAZ B A5 B AL T AT BARTH S 0T, e i)
W T — PR ERAR AR 1R AL S FLAE RO B TR

SRR B dE A AN R, B EAE, AR
12 BRI B i — 3P, 78 J AR AR AR 4
B FEANLHT, LB BN AR 7 Je B T o B AR
1 B AL T DN BT B R A 2 26 T LG AR 1R
KEEL N IS T E R IHAT T Newton ABAA R 14
R, HRANREZR DRSS I HELE N 2

A 25 55 AR RO FE B S DB 2R K 3R B A By
AR € S, AT AR IR AR bR BN A o T =

B 45 H S S RE b R ik T R A A

C 25 HOCHAR IR F b — GV AL 3RS 5

D 25T R EAER . B RS s T

A A R WA AR e 2 R R E
FIRACR IR ES R RIB RO RT IR R RS .

1 REWEATEFN P8 E S8 51

£ Newton 5| 7178 & Einstein |~ XAHX 82 J5, #i
B RARIZAT P 11 57 2 A 167 40 B AR 1) AT L AL b
Fo Hi BB BN 53 SR E T
B WK ESAAE 5T SN T B Re A sh &
PR, AR A B — 20 N SREIIE K B EUE .

NS RAIB AT (PE S IE R AE S, A DE
TR NESEER4, 5], TEFEMRBE. MR
SEC RS T T AAH SO R R St — 2 iR
11 HiEREFERER

B\ik: —vishReE N E WK FEREN E,, MY1E
EHT, 5SS RZHRESEECAm, hrBlr+dr
AeAETh, WU R Bl e B RE I HLE R = T FEA

tr’c?dm+nmc’E,, dr=0 ; (D
Bkl ik e s, HBUERRE RN
r’c*dm+nmc’E,, dr=0 , (2)

LR RILRE RN, HAPUEREE TN
—-r’c?dm+nmc’E,, dr=0 , (3)
X WNBUEFER, m K Fisd) s, r NiEe;
C NHE R, FAREAE LB E5 T HateiR.
ERERREE TR TSRS E CAm 1
BhASHLERLE I, TEVRUSCRE B 2 1 i g A ot

m=—=M 15V 20 4
1—(Vmc"])2

m=—— oyl (5)
Ve —1

FERE T RE R R A Arigt sl it &7

o m
Hvvmy V53 W5 ORI LB & R AEV A E R
PR EEE; R (4) N Einstein i &= 72

R (1) B TR KRR dh PUIE Ff b 2 S 7E fvks 1
FHNT R E NS SN AT REE .
1.2 BELIENHER

m= , 40>V >0 (6)

PRIz shRe R et E, NERE AT RE
E,, H
Ey,=Ey,=M,", (D
LR #Re U, 2. AER Ry, N
dU,_ . =-c*dm, U, (r—>®)=0 (8
F, =-3Un _o2dm (9
dr dr
UL FREE TR (2 (3 AR E m 5
2
mA:mOexp{nMoc +0A] (10)
r
2
mB:mOexp{—nMoc —GB] (11
r

Xt o, oy WRLFIBATHUIE MR ERE B & H—
e SR uaE 2 r iERAE r, AHRINR E T & .
W TR (8) ~ (1) WK, /F_FER 1A

2

Mc +0A] (12)
r

M m
Frma = _7704 :2 : exp{n

2

M,c —UB}; (13)
r

M m
Fyms :7704 :2 . exp{—n

AR R 005 R AR 30 3
r 4 M ymy Mc?

Mma — —NC 7
r

+0,—>0 (14)

2
M c

M
F M +o, —>0. (15)
r

MmB — 1€ 2
HArfe (14) XEA Newton 5| /1 HFEE

M M
F,, =-nc* =0 - _g 2o (16)
r r

HUAT 52 Newton 5| 150G N
G=c'n. an




S, RAIZATPUE R R B ES T 51 5 E AU TN L SR AR RN R s T R R]. 08 2 BUR AR R 22 BT BIE ST AT, 2007 04 28. 3

R, xfTRTHIERE TR (D X, ZRT5
HR A AR, AR Ae B T, A
cAm=0, (18)
W78 (8D (9) IRy 3 Re 2 AR 73 3l
dU, =-c’dm=0;
dU,, ,dm

Foe =— =c =0. QL))
dr dr

WaEARE 7 KX, BAREFRESEn N

n=Gc*=826x10"s’m'kg™", (20D

WAy

n=826x10°N"=— L 1
12110 N F,

G VaGe”?

c* c*\ehG™ myc’ ’
EHEL, =VhGe™ =1.616x10" m .
my =chG™ =2.177x10" kg
43 3|9 Planck K J& J& Planck & ; F, N 1EH, HN
F,=121x10" N, QD
IRRTF BT B, — AR e R S I R 5] B
RN, ShFEUEISAT I RE BRI R
BREA DS, 7R (12) . (19 K5 (13) XEIF M
W 51 8~ i 8 S5 A 8 HE vt = P 0 (R R R B 51
7R (1D X, JmEHE (0. (11D =Rl

GM,
my =myexp|——+0, |- (22)
c’r
M
mB:mOexp[—G2 O—O'B}; (23)
cr
TRMER IR (12> (13) =Rk
M M
Fyos =—G O;noexp[G2 °+O'A} (24)
r cr
M M
Fys :G+m°exp[— G2 L —O'B} . (25)
r c’r
W @, 22) =3, %N

m,

——mexp[%+o}
J-0ey e

HIESS AR SmIbu Y Wiy )8 V4 E N W I

(26)

Vj:c{l—exp[—zGZMO—2aoﬂ , 27
c’r
2 2GM
v2=om,| 2426 % |, 26M o o s
r GM, cr

X o NRLF 12T PUE 2R b e & .
i Newton 25 @t &5l 1 (16) 1§ Newton
gl iR

. d[d_co} oMo,
o1 d¢? d¢ Pt

2
m, rd f+2£d—¢ =0,
dt dr dt

(29

BE— 545 Newton B (3% J1 8 70 4 sUR Sy sl &~ 1B 5 18

2 2
T el

r do =L,
dr
X @ A RARBEF TR AR AL, ¢ N RARISATESH],
L, AfshE s &,
L, =+a(l—e*)GM m, 3D
a NPIEEKAR, e NREFUE MR,
H1 (28) . (300 AfFHPUEMZAH LM ER R o, N
_ GM,
2c%a
7£ Newton HLE TR (30) Rl ENTSE LG,
153 Binet TREEA N
d’u
dqo2
XHFZEu H5EEu, 70H
_oM, _{GMOmOT . GM,
po0 L, _a(l—ez)
1% B8 H TR Newton 5 7R E /KA (16).(29)
(300, (33) WU, BEMEHE (D XFHNARER
W & QD APhfrEFE o, FNREBITHE
(1) — MM Binet J7 B4R SR HEHESE 2 8 K 7 AT 2UBRHIE
TSR (30) REHPESEHRER.
1.3 REBTFHIERNSETERARER
ik : KARTE ERMIER T siriuE s f2E R

m,

(32)

Oy =

+u=u,, (33)

u . (34)

deVerBd—(p:O, (35)
dr dt

A B A E R

JifE (35) s IEHM K HUIE 5 FEFEZF Newton 5
71398 & Binstein ) XS A K T H &5 18 T LAGIE .

WERH, AR (D). 35) 2R THETHE
JRHY, o R (35) AR E 0] B Newton 7#2(16)
XNEEER), BTFHE (D 35 = NEA FMERBEK
7y, BRI KBS SRS S R M RE R A
(ML Z1 ) % 4 3k 12 4T PUIE f shE sPE ) S IE %R
iR, WO T AT 2 TR VR — 20 U T DA E
1.4 RAKBITHIE R — Mt Binet TR
1.4.1 ERUEERFF L1 >V, ™' > O —fB 4 Binet 578

XFUiRE (35) X, AP ERE B = By N ER,
MR (27). (35) A&

p4e__y 4V
d¢ dr
GM, 2GM,
= zoexp[— — —260:|; (36)
r cr

Bi7FE (22). (36) —RBEBMAzhEITIE

> 32 _ 6 Moy exp —G]yo —0, |- (37
dt B, cr




s, RARIZATHE KT S B

51 5 E ARG I T SR AR BN AR S R IR]. 0 e IR AR LR MR S B AR TR, 2007 04 28. 4

M55 GM (¢’ r) ' + o, = O/, 5 (37) Rk
A Newton 72 (30) :AHE

myr-——=G (38)
di B,
MR 3 B B,
M
B, = Ju, = G2 (39)
LO

WA REIBITIESE TR (35 R—FERERN
v dv._ +GM0m0 d_go:
dr L, dt
JiFE (400 XA H Newton HLiE 52 (30) NEZEL
H, BT (24) XA EE BRI T, e LLE T
2K Newton /7 F2 (29) X H1& a0 7 FE 4.

(40

2 2
dezder [dqo} dr+2d_goi[r2d_go}
dt dt de | |de  ~dede]  de
dv: = 2GM, [ 2GM, }dr
= S exXp| ————— 20, [/,
dt r cr dr
s mshEITE 37 e PRI RERE R AT (D

AN (35) RIS E S g, B
Y E S 5 IR E KRR AUE MR S ErE.
AR (37). (39) sz N AshE TN

mrz—q):LO exp[— 2r0 —O'O} (41
M
mexp[G2 0+60}2d_q0:L0; (42)
cr dt
B33 TE TR Ny
0]
"o Lde dt
{1 exp[ 2GM, —2ooﬂ , (43)
c’r
morzd—qD:LO exp[— 2G2M° —260} o
dt cr

HrfE (43) HEM S E R
_Ljar 2+—1 —i ex 4GM°+4C7
mr'de mr’ L P c’r 0
2GM
—exp[ Gz °+2c70ﬂ;
cr

HIES)
du)
(—j +u’ = c’uy[exp(4cu +40,)
de
—exp(2¢”u +20,)]; (44)
KT (44) A ZUXNS 8 @ TR S, BI1G RARLERIL

BEEIFM1>V, ¢ > O HUIE I — Rt Binet 7 REE AN
d2

>+ u=uy[2 exp(4c’u +40,) —exp(2¢*u +20,)] .

(45)

EMR Gy, M 4cu+40, >0, HEHRE 45)
RALZI0F ¢ u + oy LAEH Taylor LRI RIS

d*u

dq)z +u= uO ’

A Newton 5| 7RIS 1) Binet 72 (33) g,
g, Wac?u+40, <<1, MR (45) R
AL ZIRT ¢ u+ oy LB Taylor AR TS
d2

4cu+40, >0, (46)

s tu=u[2(1+4c” u+4c70) (1+2c u+260)]

=u,[1+6¢°u+60,];
H73 (45) AEF 4c*u + 4o, << 1 IF ) Binet 5120
d’u
2
FESRG GO, e (45) {15

2
d th +u=u,[2exp(4c’u +40,) —exp(2c*u +20,)]

+[1=6¢"u, Ju = u,[1+60,] . (47)

=u,exp(2cu +20,)[2exp(2cu +20,) - 11;
RIE S it oL T — MCh
2exp(2cu+20,)>>1. 2u,exp(dc’u+4c,)>>u,
AT RAKIZATAE ISR I (1) Binet J7 #2% 2iALl
2

j—q;l = 2u, exp(4c’u+4c,) .
VENRYS, fEEEREBITZETE (35 NAEAE
NEEZ DL T, WHREE TR (5). (6) —alfr

43 XS R — et Binet J7 2 IS 225 T 2.

142 ERRERFFH Vmc_] > | i B — & PE Binet 572
BT (5. (22) — XEBREZER

m, GM,
W =myeXp| —5— c —0 4 0,

Ao, %iﬂﬁﬂﬂéﬂ%ﬁﬁ% W

Vi=¢’ {1 + exp[

WHEITRE (35) 3K, é(B B, o~
(50) XFHAMENETEN

dt B, c’r
=L, exp[—

}, (51)
ﬁEPLO] y‘jﬁ%’ 01 = GM mo
H7RE (50). (51) _iﬁﬁaﬁﬁgéﬁ

2 2
dt dt

(48)

(49)

3.;

HIFEyn
ﬂ (50)

NHERS, W7

202{1+exp[— 264, _zo_]ﬂ ’ (52)
cr
morz((ii—f:Lm exp[— 2G2Ar4° —261} o



s, RARIZATHE KT S B

51 5 E ARG I T SR AR BN AR S R IR]. 0 e IR AR LR MR S B AR TR, 2007 04 28. 5

TR (52) Al EntaZ&e, 4
2
(d_uj +u’ = cluy [exp(4c’u + 40,)
de
+exp(2cu +20,)]: (53)
Kfruy, NEE, u, =[GM m,L, ]’ =B,

W (53) AZWxZEe kT, AR (5.
(100 = 2 HT X5 BE R R A 78 W i e & KO8 Ot il 3B 47
(Ve >1) BHUER— Bt Binet HHESH AN
d2
dg’

+u=uy[2 exp(4c’u +4o,) +expc’u +20,)].

(54)
TEMRISAN, Bl 4cu+ 40, >0, ek e (54)
RALT ¢ u + o, LEW Taylor FHUEIFRIFS
d2
dg’

~+u=3u,, 4c’u+do, —>0. (55

5 Newton 5] /7B i8] Binet 772 (33) RIE X AH[E o

fEFmt, Wacu+4o, << 1, #kIE (54) R
HiBF ¢ u + o, LL—¥r Taylor ¥R T4
d2

> +u=uy[2(1+4c ‘u+do,)+(1+2cu+20,)]

=1, [3+10cu +100,];

BIEAE5537 4c " u + 4o, << 1 1) Binet J5 2K 30N
d’u
do’
FERIATEILT
2exp(2c”u+20,) >>1.
2u,, exp@cu+40,) >>u,

MO (54) LRl

2
d_th = 2u,, exp(4c’u+40,) .

+[1-10cuy, Ju = uy, [3+100,] . (56)

57

143 TEREUBER(+ o0 > V¢ > 0 (f1— A HE Binet 7772
M (6). (23) ZERESR

L—m ex [ M, } (58)
NEX(A 'y
X o, AFE 2RI R B = .
R¥E TR (58) ﬁfﬁ“‘
v: zc{exp[zGZMO +2az}—1} (59)
cr

H (35) X, M B =B, NFHERN, {HE (59

xR B BTN
> 42 _ g Moy exp[G]yo - 02}
dt B, cr
=L, exp[Gyo +0'2} , (60)
cr

ol L, o, L, = GM g, B,

HTRE (59). (60) — NG HEH
SR
Vo=|—| +|r—
dt¢ dt
:c{exp[szMo 202}—1} ,
cCr

2GM
myr’ i—f =L, exp[ fzr 420, }

fETREA (61D XE LS Er, 13

61)

2
(d_uj +u’ = clug,[exp(-2¢*u - 20,)
de

—exp(—4cu —40,)]: (62)
Kfru, NEE, u, =[GMm,L,T =B,
Keorkg (62) X2z R e RS, AR (6).
(LD =3 Fxt B RARTERE TR RE B S+ 00>V, ™' 20
I IZATHE Y — & Binet TS H AN
d2

Stu= uy,[2exp(—4cu—4o,) —exp(-2¢*u—-20,)] .

(63)
fEMRISN, HW4cu+40, -0, HEHFE (63)
KREDT cu+ o, LAEW Taylor ¢4 RI15
d*u +u=u
d¢2 02’
fEFm, BWacu+40, <<1, M fE (63) R
HiBF ¢ u+ o, LB Taylor 28R IT45
d2

(64)

4cu+40, >0,

> +u=up[2(1- 4¢u—40,)—(1-2cu-20,)]

=u,[1-6c7u—60,];

HIEAE537 4c " u + 4o, << 1IN [ Binet J5 A fE RN
d’u
do’
fEsmI il T, BRI (63)
2cu+20, >>1.

(65)

+[1+6¢uy, Ju = uy,[1-60,] .

u >> uy,[2exp(—4cu —4o,) —exp(-2¢u—20,)]
M3 RARISAT HIE ) Binet J7 FE B N
2
d th +u=0; (66)
de
TR (62) AAETRYIN
exp(—2¢”u - 20,)] << 1.

c’uy, exp(-2¢u —20,) << u’,

H B AT 450 37 P (R R AR IS AT e T Rl

(d_uj +u*~0,
de

BIFE LRI T7 R (67) KON (66) UHIHTES TS
2, M E @ RS HiEG TR (66) A, FrLAEILR
TN RS AT BT R BATRE (67) v

AN

67)



S, RAIZATPUE R R B ES T 51 5 E AU TN L SR AR RN R s T R R]. 08 2 BUR AR R 22 BT BIE ST AT, 2007 04 28. 6

L5 RS, 55BN ) Binet SRS %R
1.5.1 ZERUREEEFF L 1>V _c™' > OB Binet HES %R
X T RBATIER IS K7 (46) X
d*u

40’ tu=u,, 4c’u+do,—>0
N Newton 5| JJEER 1) Binet A2 @ f#E N
u=u,+C,cos(p—C): (68)
WA RARIEATIEAR S r 7 FE M — R0k
P

r= - ; (69)
1+ gy,cos(p —C))

KR C, >0 M, CNMAEYIE: &Lkt o ]
EYIEC, =05 Py =GMu,', &y, =Cuy' -
X RMIBATES N TR (47)
d’u
do’

+[1=6¢"u, Ju = u,[1+60,],

4¢u+40, <<1
JrREIE AR

1+60 =
uzuoﬁ+Cocos[ 1-6¢ Zuo((p—C])]
0

:800[1+8O] COS[&‘OZ(Q)—C])]] H (70)

WA RAKIBAT TS r TR — RN
R
r= <08 ; 70
1+ ¢, co8ley, (@ —C))]
KR C) 20 e R R, C, NMEYIE: & 4k e T
fEYIEC, =0;

£ =ty (1+60,)1—6¢u,)", &, =Cyeg »

_ -2 _ -1
Ep =4/l=6c"u, , B  =GMyg, -

ST (71 s M6 u, > 08, g, =1, 3
BB ARSI BT (68) 3B
XFFRAKIBATERII T HE (48) 3
2
((11;2[ =2u,exp(4cu+40,), 2c’u+20,>>1
FIEIES 752

u_1dp d(du) _1.d(du)
de* 2dudelde) 2dulde)’

W R THE (48) AT

2
1
1d[du = 2u, exp(4c’u +40,);
2dulde
X7 R 15

du ’ 2 -2

@ =cu exp(4c " u+4o,)+C, (72)

;—Et[:lj COO y‘j/%%ﬁ%o

TERRIAIT P 22U + 20, >> 1, Wi (44) R
2
(d_uj +u’ = c’uy[exp(4cu +40,)
de
—exp(2¢”u +20,)]
= c’u,exp(2cu + 20,)exp(2cu + 20,) —1]
~ c’u exp(dc’u+40,) ; (73)
TERI — A u, exp(deu +4c,) >>u’; Jifk
(73) A

2
(d_uj ~ c’u,exp(4cu +40,) ; (74)
do
AT (72) APHEEC, =0 7 (72) Ak
2
(d_uj = c’u,exp(4c’u+40,) . (75)
de

SR TRE (75) AT ARE (44) REEHE .
TR (75) X, Fo RN

@ =10.5¢cyJu, exp(-2cu—20,)+C,, ; (76)
X C N EH .

e (760 XfFu .« r FIHRAE A

u=—c'a,~0.5¢" [£2¢ ™ \Ju, (9~ Co)]» (77

GM,
— 6, —0.5¢2 In[£2¢ " Ju, (9 — Cy))]
RHME “+7 5. HO<@—C) <<cqfu,' I, 52495
“—7 5 HO<Cy —p<<cyu, W, T (76) ~ (78)

B sl HATER

r = H (78)

0<r<<c’GM,(-c,-05m2)". (79)
KIikE (78) A — B

ll

- (80)

r= ;
I+ xIn[tr(p - C,,))]

Xl ~ o T A r TREHERHL R & BRI R
A F ERRTTIEN

I, =-c*GM,c,' =2a, k=0.50,", v= 2c"]\/%;
KEFEE]L 5Kk ZIERRRA

k=-0.5¢*(GM,)"'l, =-c’a(GM,)" . (81)

FIRAHR M, RESEATEOL T, uy . oy 5 r TRREESE
L RIRARN

u, =0.25¢°c?, (82D
o,=0.5x". (83)
Kbk rISRELEENRS 2¢ U+ 20, >> LIHA
0< Cyy — << 0.5¢\/u;" exp(-1) . (84)
0<r<<c’GM,(0.5-c,)". (85)
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1.5.2 ZERUREE RISV, _c™' > | i Binet TRESH#
X T RAKIBATEAR 57 (5 FE (55) 3
d2

+u=3u,, 4c’u+d40, -0
do’
5 Newton 5| 7732 1¥) Binet H 2L XAHE; HodEmE N
u =3u, +C,cos(p—C)) ; (86)
WA RARIZATEN 5930 r T FER— N
PN] (87)

1+8N]cos(qo C)
XHRC, >0 NFERE, C NMEYIE:
P, =3"GMyu, , &y, =3"Cuy -

X T RABIZITESS AN TR (56) 2
2
d u +[1-10¢ "y Ju = uy [3+100,],
do’
4cu+40, <<1
J7 R B AR
3+10
=y ;0 _f‘ +C, cos[y1-10¢ 2y, (0 — C)]
=g,ll+¢, cos[glz(qo—C )1 (88)
WA RARIZITIE S r R — e N
A
o8 (89)

1+811COS[812(§0 C)]
XHRC, >0 NFE TR, C NMAEYIE: &
fEMEC, =0
€9 =ty 3+100)(1=10c7uy ) "5 &, =Cyeyg »

=\1-10cuy , B, =GMey -

TR (89) X, H10c %y, — 08F, ¢, =1,

HAVEAOAR g5 TR (87) .
X RAREATE RN TR (57) 5

d2

AL @ 1]

=2u, exp(4cu+40,), 2cu+20,>>1
HE5IE 48 XEAMFEIE: R — k15
du ’ 2 -2
@ =cuy, exp(4c u+4o0,)+Cy, (90
XHCypy NEHE

R, FEFRIA I K 2¢u + 20, >> 1,
(53) {15

[ QEEpp

2
(d_uj +u’ = cluy [exp(4c’u + 40,)
de

+exp(2cu +20,)]
= c’u,, exp(2¢u + 20, )[exp(2¢u + 20,) +1]

~ c’u, exp(4c’u +40,) ; 9D

TESRIIN — B c*u,, exp(deu +4o)) >>u’;
FE 9D Rh

2
(d_uj ~ c’uy exp(4e’u+40,) ; (92)
de

WA (90 NPMEEC, =0: 7 (900 XHh

2
(j—:j = c’u, exp(4c’u+40,) . (93)
BRI FE TR (93) T 52 (53) KBS 3.
XTI (93) X, WA @ KN

@ =10.5¢cyuy) exp(=2cu—20,)+C,, ; (94)

X C,, At E R R B E u . AR
u =—c*o, —0.5¢* In[£2¢ " Juy, (0= Cy)]» (95)
V= GMO o (96)

—c’o, = 0.5¢" In[+2¢ " \Juy, (9 — Cy))]

1.5.3 TERTREER (+ 0 > V ™' > 0)Ff Binet HES %R
ST RAKIBITEM S T HFE (64)
d*u

Stu=uy,, 4c’u+4do, >0
do
5 Newton 5| 7732 1) Binet H 2L XAHE; HodEmE N
u=uy +C,cos(p—-C,) : 97
WOH RARIBATIENR S50 r TR H— N
Fa (98)

1+ Enpc0s(p — C, )

XHEC, 20 e EE, C NMEYIE:
PNz_“ozGMo’ gNz_C“oz

X RIBATES N TR (65) 2
j;”z‘ +[1+ 6¢ 2uy, Ju = uy,[1- 60,1,
4cu+40, <<1
T R A
U, 1-11—66"2 +C, cos[y/1+6¢*u,, (p—C,)]
=gyl +¢&,, cos[gzz(qo—C)]]: (99)
W RARIBITIES I, r RE— M 2N
B (100>

1+821COS[822(§0 C)]
KHLC, > 0 WIFERE, C NI

&y =Up(1-60,)(1+ 60_2’/‘02)_] » &y = Cogz_o] ’

_ -2 _ -1
&y =ql+6c Uy » P, =GMy&, -

SRR (1000 3, H6¢u, > 08, &, ~1,
FLRIHAL Jutie 5537 7 iR (98) B,
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X RARISATAE SR R BE T R E A 3K (67) 3

(d_uj +u’~0,
do
FiRER A I IR N R RN
d_u ~0; u~0;
de
WS LRI I R ATHUE R r AL
GM,

(1o

(102)

r= —> +00 .

u

1.6 REZITHIEER TSI =AM R RIfER R

= o — et Binet 52 (45) . (54)
5 (63) 0, EWMEH gt (46) . (55 X5
(64) =, K&EfE (68) . (86) 5 (97) =, A
MM RIS TEIE r 52 (69) 2. (87) :E (98) =,

NHAE RS, EHRGGANT, bk =g s —
P Binet FREMIRTEE TR (44) K. (53) X5 (62) =K,
a3 25 AR 553 R RARIE AT B0 I 2 S R e K.
1.6.1 ZERUEEEIF L 1>V ™' > OB HIRR S5 i Bl

R (44) X, TEREENE 4cu+40, >0, ¥
JiREATA T LA Taylor ZECE W T, 15 RIS AT J5 #E

2
(d—”j +u’~0; (103)
de
J5 R A 3 IR R N R s N
d—uzO; u~0; (104>
de
WS TE S a3 I RARIZATPE R r T FERR AR 2
GM,
F= —> 400 , (105)
u
1.6.2 TERUREE RISV, ™' > | IR 5535 A e 5l A

HFE (53) R, ERENE 4cu +40, >0, ¥
J R ZI0F UA Taylor HAELER T, 18 RIKIEIT T2

2
(d—”j +u® =2c%u,, ; (106)
de
FE (106) I —AMER
u zﬁcwlum ; (107
u =ﬁc1/u0] cos(p—-C)); (108)

X CONMEYIE: RISTE K 553 I RARIZ AT HUE 1
r ﬁ%{i/l\ﬁﬁﬂﬁﬁiiﬁ

fc@
GM,
\/_ c\/z cos(p — C, )
1.6.3 TERTREER (+ 00 > V' > 0)iF FIRR 5537 i Bl iR

HOTRE (62) 2 FEMRISIE 4cu+40, >0, ¥
TR I T B Taylor Je¥RIN R IF., 18K izt i i

2
(d_uj +u’=0;
do

(109

(110D

(111)

T3 R FE 3 IR R R R

d_u =0; u=0;
de
WS BL BRI I KA AT PUE R r 5 FEREAI AR 2

GM,

(112>

%+w0

u
1.7 REHETETI R IL ¥ B A3 siR 3 gt 44
171 TERREE RIS 1>V, o' > ORF S A R R

I RIAAESIHPIE T RE (71) 30
P,

Ocos

T+ £pc08[€, (0 — C )]

%
dr
do
I, RARA T EEE 7 ot AR
AT R E R IR e N, B R TR R T
EEFEAEn AREn+1 M, Ko, WA
En(p, —C)=2nm, e,(®,,—C)=2(n+r:
(115)

=1P, . EnEnSin[En(@—C)]=0 (114

SR RIS

HIFS)
(2
AMHAS TR (70) AP RRE H &
C,=GMy. &, (117
WRAEPEMB AL EE S MEZ o, —0, =0,
M (116) 45 @, K77 HA

27 27 _2

Q,=—=———=271(14+3c "u,):
’ € 41— 6cizu0 ’
W55 I I RARTR S e B AT B L 32 RS A Ay N
Apy =@, — 27 z_7zz-u0 :% °

c ca(l—e)
FHFE (119) 5 Einstein | US4 H BN

EAT BB B s sk h S Br BoE 1 45 18— 2

172 TR UREE RISV, o' > | s R R

WA RAAAESS IS PUIE TR (89) X

—@)=2n+Dr-2nr=21; (116

C, M

(118

@)

(119

ECOS
1+811COS[812(§0 C)]
[FIFEH, =5
ar =1’ B & sinfe, (9 — C)] = (1200
do
I, REGTRFEERr BT EEESEr . o GRE

AT R E R IR e N, B R TR R T

R M RS VR Ko [N

e,(p, —C)=2nm, £,(9,.,-C)=2n+Dr;
HIES

En(@, . —¢,)=2m+Dr -2nmr =271 ; (121)
WRHHEMS A E TR SR AE ¢, —0, =@,
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Wi (121> X8 o, 7N
2 2m

q) e —
N BT
WA 55 37 I R AR IR WA E BB s AT PO I T 8 i i
A Ap, N
A, =@, — 21 =~ 107c " uy, -

~ 2 (1+5¢%uy,) s (122)

(123>

1.7.3 TERTREE R (+ 0 >V ¢ > 0)FH Eksh A T R R
AR RARTEST S I B T2 (1000 X
P

2cos

r= H
1+ &,cos[¢,,(p — C))]

\—_E[
dr P )
d_:r P oEnén sinfe, (9 —C)]=0  (124)
%
i, Rk TaTEEEr, BOEFRERr, « JRAE
AT AT E R SRR B, B T FRE AR T

B ERAEnALEn+1AMEZ, K@, FTiHEN
en(p, —C)=2nm, £y(®,, —C)=2(n+Dr:
HIES)

En(@,. —0,)=2n+D)r—-2nr =21 ; (125)
WRAEPEMB AL EE S MEZ e, —0, =0,
e 125) 15 @, FITHE N

2 2

P &n  AJ1+6¢7u,,
W5 I I RARRE TR R B AT B IE 32 R RSN A Ag, N
A, =@, — 21 ~ —61c Uy, - (127)

HFE 27 KRB, RIRTERR R ER T 5537 43
BT HUERIL F 2 A2 BRI

TEAR AL b, AT T RIS AT B SR TE #e #R
A H BARR) Binet FRERIA, HMIEN S5 BN
Newton IR, TEGIHI 45 i W RARE 1T PuE R &
B REESER . BT (45 L (54 A5 (63)
KERZSRFIE 30) LK, A RFFEH EIN TR
SRR (30) T DA e, MERSEIAEE R E
SRBEBS IR 1LY Newton T REIE A, 17 JEH - 1& M Bk
1.8 ELHEF L5 Einstein |~ XS X 5

7E Einstein | SCFHXT R, RAKIZITHUIEN Einstein
—Binet HFE—FR RN

d’u

do’
I FRIENR TSI 3¢ 2u — 0, #kAEEiZIB1L A Newton
51 77E R 1) Binet 72 (33) ApIE.

ESPIE PR Binet 72 (45) 205 Einstein— Binet
R (128) AAHMLEL, ARG 45 XBNER. F
FEC128) A F587 3¢ "u << | IFASREREAL KU1 )T FE(47)
KR, — BTk (128 XiFa A HEE,
e H—i g, SRS AR R 2 1 1 7 #E R sk g 8
o i, XF PRSP RS I ALMR BRI 2 A
BEANER, WEEONE . TR, WIah SRR
W, MENTHEEE L, SRERPHE, AR AR,

~2w(1-3¢"uy,): (126

+u=u,+3cu’; (128>

1.9 JEER M 5 FE BT IS5 S AT Ak B L R A

— A AR LR R oy T RE SR AT A, T AL S U
BT EIE T o BET7 VR F5 B85 BT J7 T4 M i (1) A 2 1 3
F12E T RE TR AT At O 2 1 B AR LR M o T 7R,
BEAFAT 70 R NI AR ACN S5 5 AT e 6 e U AU A A R
NER TP E, BT UE, FRNER 2,
WIAEIAMEIEARNRE, 1 5 fe 2T AR R AT i A 20

S5 772N Lagrange 80748 Gk LG, IEfL5%
AR iR e AR AL T v, 8 I AN REZS sy 7
FERI b, 1 BLAEMa R 7 1 B R AT g &
BIERNRE R, HAURE IS i i

%t F ik Einstein—Binet 72 (128) X, 7EH BN
BT b TR I O 20 7 2 K T i =00 oA

d’u
—tu=u,, (129)
de
u, =u,[1+&,, cos(p—&.,)]: (130

T FE 335 20 AR B Te) BUE 5 RE W) 46 U AL S5 R AT e
Ues = &[1+ &, cOs[v(p - &)1 (131
FzRE L, Ey § & & vENRERE.
B IEpIaRIEAE (131 AN (128) Kb, 14
- glézvz COS[V(q) - 53 )] + é] [1 + 52 COS[V(q) _53 )]]
=1y +3c &7 1+, cos[v(p—ENIT
HIE U, <1 E, e, WHe’ <1t E] <<1,
é]éz[l_vz _60_251](:05[‘/(?)_53)]
—[3¢E =& +u,1=0; (132)
H
_ 2 _ -2 —
5‘522[12 v =6c7e]=0, (133)
3¢ -6 +u,=0;
MEE =0MATMY ; HEE -0 A12¢u, << 1115
1-1-12¢u,  1-[1-6¢"u,]
G = - ~ = =u,, (134
6¢ 6¢
V= \/1 —6c7¢ = \/1 —6¢u, ~1-3cu,; (135)
18 * << 1B} Einstein— Binet 572 (128) 553555 3AMT
fie (131) AEIRIE=C
U, 2uy[l+& cos[(1-3cu)@—-ED]: (136)
D) 35 F B3 AL 5 AT il — VO B EL #5245 ) Einstein
—Binet 772 (128) XA HAT 2T H st s/ 5 RN

ho 2T 6n  6wGM,
0Fp 1-3¢’y, Y’ cza(l—ez)o
137)

g (45) RAEFT I HEHE N Newton 5] /7
WY Binet 72 (33) 2, HIEFHZKEN (47) G H
M RARYT 32 2 ks o RE (119) R 5 Einstein |~ X
XA IR (137) 3%, Lo lxt N5 2 (45)
AL T Taylor HECEM B 5 —I B, 807
T2 (44) 34570 100 Taylor ¢80 —Fr I 5 — B B

R4 TR, 5 Einstein ) XIS LA, BIRIE
SEE BRI R AR IS AT HIE P AT HE R R R R R 2%, (2
H TR EA KRR (D, (35 =,
H7F 5937 5 5837 I} ARG Y63 I8 4T HUIE T 72 KT U AT
I FE B I0AE, MO R TR R MR B
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1.10 FFHr2e 0tk 1 B WP o R A A B vl 338 ) R R

RIBATHE 5 TR I AT R

R (5 UK T HEBYRAMEAEREV, > c
X IR RE RS, R I23E NV >> ¢ [ ¢ S e
R D LSy ap ey /s W

YRR 5 R 3QAE J8 e AH S AT A 2 1) A AL LB 1)
] IR AT RSN BT 2 T B0 0 AR B A 3 e 4 T
WEGE BTSSR R L, WRKFEV > c KIETH
WS FRRRE R, BEERENY, >V, >>c
B, 3R A e R SR B L AT, 0 s
W R PR R R R A AR O R (5) e

m -
m=——=—, V. c'>1

Ve -1
AR (23) X (138) B EHFE

(138)

M
S - exp —&—0 ; (139
Vey-1 cr

A oy JHUE I ZRAFAER E R BN
v? :c{exp[zGZMO +203}+1} .
c’r
TR HE (35) 3, 249 B = By, N i,
TR N I fh By B R
2 32 _ g Moy exp[G]yo + 0'3}
c’r

dt B,
GM

:Lo3exp[ — +0'3},
c’r

ﬁqj L03 y‘jﬁ%’ LO3 :GMOmOBO_;
B (1400, (141) —REFEA

2 2
4
dt dt
= cz{exp[szo + 203} + 1} ,
c’r
myr’ do _ Ly, exp[szMo
dt cr

FERRA (142) Ry ENRSE:, 5

(d_uj +u’ = ctug[exp(=2¢u - 20;)
de

(140)

B (140)

(141

(142>

+ 20, |o

+exp(—4cu —40,)]; (143)
Kfug, MR, u, =[GM m,L,;]’ = B,

HTRE (143) A RIBIERAERE K4V, ¢ > 1
HEaHAYER R RIS T HIE Binet 77 PR WIS S % TN
d2
de’

(144)
AR (143) R, WFH4cu+40, >0, A

2
(d_uj +u2 :2C2u03; (145)
de

+u =-uy,[2expdcu—40,) +exp(-2c " u—20;)].

JifE (145 R ZAMER
u:\/_c\@- u:\/_c%cos((p—C)- (146)
XHC, jjﬁaf”%ﬂﬁ RIS LER RL) r 05 72 ANl fdE N

GM,
r= 3 r = °
ﬁc% ﬁc% cos(p—C))
TR (144) R, WFH4cu+40, >0, A
d2
dg’
FLIBfR S AHRL ) r 7 RN

(147

(148)

+u=—3uy;

u=-3uy, +C,cos(p—C): (149
it (150)

—1+ gy ;c08(p — C)
RHC, 208w, C NMRENIHE;
Py =3"GMyu,, , &y;=3"Cyuy -
AL (144) 3, GBI 4c”u + 4oy <<1,
OB TR T ¢ Cu + o, A Taylor 20508 F15

2
d7u +u =—uy[2(1-4cu—40,) +(1-2¢*u—20,)]

do’
= —uy,[3-10c*u —100,]
R
dzu )
>+ [1=10c"up, Ju = —uy,[3-100,]; (151
J7 R IE AR
u=-— 0313101033 +C, cos[y/1-10¢uy, (90— C))]
=&,[-1+¢;, cos[832(qo aOE (152>
WOE RARIZATIESSA r 7R — RN
B
oS (153)

—1+¢g;co8&, (@0 —C )]

KR C) >0 ARFETE, C NMEYME;
€3 = Uy (3-100,)(1-10cuy,) " s &, =Cyey »

£y =4/1-10cuy, » P, =GM ey -
i) (153) AT 55 RARSIER £ s Ap, N

2 2 1
Ag,=Z 27 = LI L S

& J1-10¢2u,, ¢’
(154>

7R (143) X, 38 20 u + 20, >>1, #AH

2
d
(—”j +ul~ (155)
de
1577 R A2 3 IR N s e RARIBAT BB ¢ TN
d
—uzO; u=0; (156)
do
r:GM°—>+ooo (157
u
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2 BN MY RAE .2 %Y BRARE KK
TR B Y B RO i

2.1 BEHUSKET BAIRS>EY RBHE
2.1.1 WAEHSEHRSEY B AERER
B BWIGIIEE A, 165§ IKERAE 1A &, &

HHAO(e) RN, 20<eg <1, n 210, 204
Z 4y TR
& =26 (158)
1+1—Wn (159)
KNP Z . WHEEES, ivaRE: Z21. w=1,
0<i<+wo; &' =1, ny=1.
Zo7RE (158) . (159) KfE 51N
g=27"; (160)
n=W' (161)

HUEMZ =18, Fe =1 WHBW =18, Ain =1.
AR (160) . (161) R4hI1E

Ing, =—ilnZ; (162)
Inn, =ilnW ; (163)
HIFSE iy
InZlnn =InWhe' . (164)
Mi>1. Z>18, HAfE (164) 5
Inn, InW
o (165)
Ing' InZ
BT (165) 2NTE HARE TIERI1 < i < oo H (138 7 &
HakN
:h“_W, (166)
InZz
ES)
no=g. (167)

AR FE (166D T 1) 1 A o RIH S i — +oo B
A A A 1) Hausdorff 484 52 (167) A HAHAL
I TR .
2.1.2 WHEHE MU ET RAERR
VIRE 8 — R GV EE A, E55 § IRERAE EARE ¢,
KEGRALO(e) M ER , Y 21, n 218, 45l

A= TR
& =2, (168>
n,, =Wn;; (169)
K Z . WHREEEE, ivaRE: Z2>1. W=1,
0<i<+4mw; g,=1, n,=1.
ZATTRE (168) R (169) RIKES BN
&=2", (170)
n=w (171

HEHEBZ =1, fig,=1;: ZFEHEW =1, fin =1.

HRE (168) . (169) R4r5i75

Ing, =ilnZ; (172)
Inn, =ilnW ; (173)
ISRy

InZlnn, =InWe, . (174)
Mi>1. Z>18, fHE (174 B
Inn, an

(175)
lng an

RO (175) KA A ARB T < < oo IR
WpH

Inw
=— (176)
InZ
g
n=g’, (177)

I 7 Kb E s p 57 (1660 Kb
() [T A o A AR A 3 R, o
XrtE (71 XN B4 TR .
22 B R R ET RINESMEM S H TR R
221 SRV RABESHET RGE

PEXT Bk BAR L Y 5 B A 49 i 2253
TIRRELEE T8, NI A B RER AR A .

1E H AR GO A R, 2 = At AR A Ak i
SORWAHECR I, MRS Ex . y MRECRA

So(Ax,Ay) = £, (x, ) - (178)
i, WMBRERE e (0<e <1 NEHD Fim B
e En (n> 0 90 X e Ry A1tk
RGBT S P)FRERAB SR, M (178) X 454H
(SN

HED=1. (stem™)
E

A s(e, n) NALREL HEXL S (1) SEEUE R AR
R (179 XAFFHY e 7 e i a7 s A N

(179

‘_n‘ = s(g,n)E (180)
de £
R RN
de £
dn n
——s(e,n)—=0 (182)
de £
Ys(e,n) X n . e NHEEN, B (181). (182)
— i s(e,n) B HN
s(e,n)=a >0, s(e,n)=p=20;
IS
%4_“2:0; n(a:]):g_] (183)
de £
dn gm0, wp=1)=¢ (184)
de £
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HARHINTRE (167 (177) —RFER

n=g, (185)

n=g”, (186)

HE 85 X AHEM Y T, Xt a N
TP RE4e%; e (186) AW HAML O 4Ed R T FE, B
N E AL YT R 4ER

— i, ISHEEG B B R, A2 r Ak
U1 Fibonacci 51145, oAl b /7 B (4 5 R 7 it 11,

SR N B Y R AR B S R R R
X BN R IBERKET 22 20, Jh5 27 &4y,
FEAR V% BA P9 5%, WA Pythagoras (272 JGHT 580~
F 500 4F) [0/ 3% s R ETAT 4 80 B PO 432 3 A FE I
H5HA2R Z AR IR b2 [5 & 2 1 o E R A T 2

RZIMy£L:1muy4J2_J2+42+.”+J§’

Joo QR J—x

(187)
XEARKT >2, KPAUHIRSIE I -1E, RS
W2 A BB I J -1

£EJ =161, Hn~3.1415926533.

RITERE A 3120 T E A& T4 =, BN, %
MR wIR OFER (HBEESZ) 1d), R4S 2500 4
U7 7 5 1) Pythagoras 1F B T2 i 5% e 2, JF34R 70
BPE R, Sl R AR Y AR B T R AT WP R
KT E R — A ERARAE Pythagoras IR ACH] g
ZehH, HEEEA 1500 ERis E AL (At
429~500 4F) Wi e [R5 R BUEAE 3. 1415926 5 3. 1415927
Z AR TR 1000 SE A4, RIBHWERIRZ].

222 SEYVRAEBSSEY BAENMER

ZEITFE (167). (177) B2 (185). (186)
“hfEa=1.B=13Mtn=¢c"n=¢,MHEH47)
Rk (185) NED Y RIML LT B 48 o M AEbR
e (e=Al") ZH ERIKEL N

a=—(ng)"'Inn ,

I =nA=In""" (189)
FIFERRYE (177) NEk (186) G 4Ey™ e ith L1t o 4 g™
FRYESL B AT e (e = AlC0) B B 5

B=(ng)"'Inn , (190)

[ =ni=I1n"""
bl N JRATIRICEE, A e fi.
2.3 RIRBITHEREL R

5RRGATE 5/ BT AL P TE BIS A L, 4
RRARIZAT B PE I BA 5 OWRL 132 ) 1) & 7 B8
IR PR R CIE AR AR BT, U 1 WSO A iR T i K
J7 R BN AT RAKIEAT BT A 1L -

NS RAARIZAT I S PR LE 55 4 T T B
HUIESR A, A ARIET BORH4], JF T DU I 7S .

RARBATEIE 2 ) A Bl =AM RE IR, —
e RIRAE ERMBAEH N R BT uE R &M o 4ty R )=
R ZRAEE FA PG R RAE R R TR A — 4k

(188)

C(191)

R rp AR (B R B | 4l R —E R b
—ENZENIET RIE IR ST RAKIZ AT AN R E (5 L
BUE, n MBI MBI T B REEE B, i M RE
B BUE 2 1A L RS n — O AR BRI S5

X RARMZAT, H A5 £ EZ e 593 A 32 BARE
R PR B I LR 1 o Y 2 RGP TR, BRAERI GG
K1, by R AR I E R K R (19D K.

R&: RSBV AR BT R4 K
[ IRIEY KN

ly =2nuEy,; (192)
Ho y NRIBIT B E TS, « IFREEE, Ey N
FAK G R ARRE & RAKISATAE AR B2 E 1 2 B
i BE SRS
2.4 RUKBITHIBEBYE R

R4 (191D, (192) =G RIKIEAT 1 HpE 7 12

| =2muEsn™"" . (193)

2 [& W R R [ e e M OS SRS R R,
4 Einstein fEE E,, = £\, = M ,c*, XBM NEEK
PIFE . HFE (193) Ak

[ =2muEsn""" . (194)

T ASRH R R AT B S TR BUE S e B 10 4y
M, WD E RIS EEIE R B u  fFewiie . o4
¥ REYEE B BUER T 5N

‘Ll — 600)( 10—20 m—O.Z]kg—O.605S].2] , (195)

x =0.605, (196)

L =100, (197)
IR (192). (194) —i ik

1y = 27pE " (198)

1, =2muEyq n’ . (199)

R RIb N AR (SRR N 3N ek 2 o= NS o) -1
FRIEZIE, BT LA 5 S0 e R BB R TR N 7T 2
M LA E
2.5 o REZITEBEE TR RAR R
2.5.1 KR ETEBTHIBEEEHIE

HRAE K FH B A 1.989 X 10°%kg MIHE M2 572 (199)
X, BHIETEEEHE TN

I, =0.0975n AU ; (200)
Wi EYIEEIE 57 (2000 T, BE5H—
AFXT 1% /NEUE 0.001AU B Eh & 1K 5 FEN

I, =(0.0975+0.001)n> AU .

252 REE#HEIDEBITHERGIE

A K FE BN 8.689 X 107kg K (199) X, 5H:
TR EBE A

[, =3.36x10*n" km
253 MR T EB/ITHEBIE

FRAE HLBR T B 5.976 X 107%kg HIBHE )2 (199) =X,
1S R B BIE TN

[, =6.65x10°n> km

(20D

(202)

(203)
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2.5.4 S H RMEIBITHBEBEE

A H BRI A 7.3506 X 107kg FIEHE & (199) =X,
R58 H RMIEAT I B HUETE RN

I, =465n" km
2.6 BEEEHUEERIITS BB

BRUNTE 5k gk, CPETEUEAR L, R TR e
HE, HEEPRIER YR TP ELTREPIERIITEZES)
i, 7652 B E P s G TR M2 3RS SR E K 228
FILARTRAS

N THZE A R AR TR B RS e U S B, DAAERY
B R TE B AE A IS E -
2.6.1 KEHARITEZITHE 1 EEBYENTS

M4 KPHEAT Bz T M B EpuE 7 f2 (2000 5K, HL
K FHARIE ) B4R LA 1.39X 10°%km 1, BLEKE AL 5
EBEBEZ RTIYZEE H OIS (AU 2 508:

%1 J2: 0.0155£0.00016 (AZERERKFAF AN 1 K
PH B A2 FE 28 14 PR ) 5

22 0.0621+0.00064 (ZJFERE K AR AL 6 f5 K
FH B A2 FE 28 14 B ) 5

%32 0.14010.0014; %54 2: 0.24840.0025.
262 REETPESE SEEHMENTE

AR TR TEBEBEIE - (202) X, AIEAER
PHUERITIZERE 8 ERTPHEEBEHERKAN
2.150X 10%m, PR FH o T B s N

Fiws = 3.422x10° km ; (205)

HAE 12 R B FTAE i 5 BohaE 5 K 4.838 X 10%km,  fH
FERPOFIEE - N
r =7.701x10°km .

uca 12

2,63 HERTEE 3 EEBEENTS

MRt ER TR B HE TRE (203) X, HUbhkP4E
SFMEN 6371km, 1517 )2 B AL T HIBR NES, SHLERER
AL RS 3 E B s, HATHERRAM 3154km
WKABANE: 5 4 BN FHERR RSN 1.056X 10%km
Ak
2.6.4 ZAMRBE 5 EEEHENTS

HUH BRSP4 0 1738km, R4E (204) X, H54:H
FLR A% BB IO AT 4 Z TR SN T HEREAR, 85
JE R EE v MIARTE HERER AL, Hol

Fiws =112km s (207)
6+ 104 20 JRBEHIIE AL ABRK S 926km,
5663km. 27865km At
2.7 BREIEERKE X

B RETE B  TIRE A FH IR Wit ek TR
BATHIE 58 H BURZRIE AT PUE 55 oA B 7 R ik
B EHSHEE L.

1E 2007 SFERFHR AR, PEERA LR “UHik—57
SR H MUK S TRITTERE 25 H BRERTH 200km A (1] 46 R i
FiE4T, ARJEIEW FRES] 100km AL HGE; THENEERY
“ HEKVIf(Chandrayaan-1) 57 #8 H WA TTHERE H £k
I 100km [ELIE LiE1T,

(204)

uca 8

(206)

R HBR R ESE (204) XMENTHHESH%,
DT 45 b3k v [ 3 B 1 58 5 0 46 R 008 5 25 1 A e L
T8, TR BRI 0 R B B R R 5 A uE B oA B AR
%5 ERGEYIE HITIEAT .

TP BRI 5T B S0 T B B EIE (1)
MUIEEIHEIER XS 8. /AL WA RAKIZITHIE R
WARERE, AT 5 B R T (S B s S B o = i 4%
(5 I .

2.8 RIKBITHE RN RER KM EE RV

RRZATHE JA TR T S NIESEYER R S5
BUUE R IR B A3 WA T IRAT IR, AR — 3
g ER S S AN S Hh S EE e H e
T ELOR B G S E B 1 SRR, 1R O v B B
BEEG Ry, TR AR R TR B W 4L
TR LU — BRI .

2.8.1 EahfEHE

LR S S 3R, RAKIBIT RS
B K EHPUERR, ¥R 1R ITEN FE R
T BEBRBN AT 5 R 1) —AMRBR R, Rl 7 R TRk 25
HRARAE FH R B B RN BRI . 76 )2 [ Xk, RARAE
FAAT LT AR I N W T (208) X177 FEHiAR

F(qr)=F,(gr)®(qr) (208)
Evet
g=c*(GM )" =M ,c*)" , (209)
2
gmyc 1 1
F (qr)=——"——=-¢exp| ——— | (2100
= gy p{qr 2qa}

D(qr) FA R Ji I 2 Ik ki £
Jite Fy(gr) Hrass ik mh 2k sl —pror .

F
COYECOP.

Q'muﬁ'z o, C

Kl — RARIZATHIET S/ BRI IR R T 5 20K
Fig.1 The interaction tendency curve in the background medium theory
of celestial body motion orbit

FEE i, mi PSR PONIZGE %, fEARIE i
2T /i Py AT R Py Z SIS HAFAE I F i MR Pa
B i Py BRI H AT ESIE TTE Fi(gr) AT AR ih
LeHR Iy

ER BT AN RERERNRE (38 K
. HHIiRE Fy(gr) MO8 —BORRE R sh it — Bok
AR ER 53> T Fi(gr) A5 XA — B0 RUE JZ T3
2k B 2T T 72

KT 5 2 REZJZ AU SR 0 HT, DB
T YER A ORI TSR T SR L A RRHESE .
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2.8.2 FIEHR

VBT RARTERN T2 X 38AE F i 26 (9020 2R
W, — M, MR Py B Pa 2 BB IS AT s
55K, JRESHEEME TG IR H 23T, B H 5] TR
FE R B P T 0 55 KI PR 2R 55— 71, 7EF A
P B & Py BY, Bl JIMNIF A HBLNRRsh, s KR
W R A 2 T AR Fo(gr) CEL4E Newton 51 7730, RIS
T Fy(gr) WG Fr=Am] asgm. wNEEsh. R,
K R RN E LR RE, BEHEEH 5%
JE AR R T R

K12 RARIE AT A B 2 S IR B, — M
Sl A LA A B 2 E B 1 I U M B T LR IR B A
SRR T 2 BB )RR R FEF, A5 ka2
R AP REEE LEHERE KRR IR EPHE T X
02 A LA S AR I E X, U RE L SE AT
FRIX e R o I BRAR T IR R . TERNARAZET L, HAR
AR R H G s EIEHE TR SR AR,
HZHEEA R ARG 1285 A2 [0 B4R
M Uik B2 R DX 3k, 6 T 205 R 2 TR) A 1R 25 4% % e itk g
SR B HEE AR R UK AR T UL SR . EM
Newton #3 5 \ Siddhartha #zC IR, BN X
AHGEHATAPIRES, DA A& AR 5L 9BE RS .

RMRIZATH FeA L 0 B B E i B w776
Bz LR T o4y s, B A — Dk R TR ER
H 7 45022 I AR BN A o 5 40 TR B T H SR i B AL 11
Fehitto T 32 BT R R A o 4R R L S
B A o IR R, DAL H 28 T 0 B AR 9 % o3 AE A
() B AR 2 T B a3 AR 7 v SR T R

3 FREHFEELNMMR s EHETERX

I3 HERAR o A5 3 A b 32 EAK R 0 4 T B 4R
IR S A BRI, HATHARESS B — RS 4 S
AR SR N T | W i NI R S B (U G AT A T E ) N

IR 5 o BN AR 2 AN R], 23 B AR 231 2k
ittt 22 B B AR 70 A8 35 43 B (P ER AN, fegh HY
— W R B BN AR o AR R T S, A A A

R IR AN AT TR A 2L AR T R R
SRR, JCHE 4 FEE D AR, TR A RS
B HATIX LR IR RIR R & & m — NN AR 1)
IR, TR R IEE . AR RN
FEAR B ERR, WA T TR I R O i SR Al
e, BB AR L, Newton AR ¥ iy H 5
HZEw, FERE E AR H R BN AR 3 T 2 B A Al
HS B G RS, JUT R AT R R UE R

NS kA N A CRIE TR (12, 4], FE
IR T R B AR BN AR o A T AR S, AR
FHIC AR AT ELR TR AR AT AR I8 12 HESE S
3.1 —EREH Newton S5

T — MR EL f (), BUHAE A x Ak B4R IR 73 7 N e
R fi(x—kAx) . f(x+k,Ax), XE k. k, N
PRAESSEEL, Ax > 05 B8 S BREUE i x AL R85

D f(x)H

D/f(x)= dixf(x)

i SR~ £ (- AY)
A0 (ky +k,)Ax
XHEBRE f(x—kA) 5 f,(x+k,Ax) 7F 5 x &b 7T LR
ANVESE o e I R AL A x AR AT I EL AT AR [R] ek B0
AL, Hk =0, k, =18, K Q11) REMLHE
A Newton FHIE

D/f(x)= dixf(x)

_ fim S(x+Ax)- f(x) ]
Ax—0 AX
M RETE A x R M FE R EOE, Bk =k, =1
B, AR 211 REH

D/f(x)= dixf(x)

e SO A) - f(- A

Ax—0 2Ax
T HH AR 3 T 2 5 [ B A 73 1) Newton 273 HLAT
HIFE R RIRTE R AT REL f(x) 78 5 x Ab 1 7 4 34

D* f(x) BA VLR

« D" f(x), a=q,
P f(x)_{Daz f(x), a=qa,

He 0<a, <a<a, <1 .

3.2 BB ESENEREA SR
3.2.1 REH T EFBRAERB
WRIETTHE (212) X, Fiss o4 S H8h B IR,
AR LA B AR AT A E Iy B BR, FER 7 Rl
ML, R BEXS a0 bR BUE UAE AR SRR 2 A BEAT
ERE I FEN RSB TS, ARAMTE .
B\i%k: #4EFH D" f(x) (WREE) LT D f(x)
5Da2 f(X)ZI‘ETJ! EIJ

min{D® £(x), D% f(x)}
<D f(x) <max{D* f(x),D* f(x)}. (213)
HH0<a, <a<a, <1,
3.2.2 MEREFESLMEREM. RBRASHER
BB BRI T FIG R (213) TSR )
BRI (214) A
H0<Aa <<1 B, 745 D” f(x) (WHRAFLE)
BT DA £(x) 5 DA f(x) 20, B

min {Da—Aa (), Detaa f(x)}
<D f(x) <max{D“ £(x), D f(x)}.
214>
lim D** f(x) = AloigloD“A“ f(x)=D* f(x),

Aa—0

AP0 Ax << 1.

o (211)

(2125
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Tk (214) KT f(x) MREOE. a ik Aa
TME: DY f () BKRIBRRIFE TARB 7 HAE0 < Aar << 1
R B S T R, e (213) SUA A R

A B/ (213) X, /DY f(x)@EdmiE

D* f(x)-D* f(x)=0 , 0<a,fa<a, <1
IR x, (WRAEAE) FREALE (x, , D f(x)(x=x,)), AP
FEAR x, TEN B A

D f(x)‘x:Xk = D> f(x)‘x:Xk =D* f(x)\x:xko (215)
Ya,=0. a, =18, FE 215 X
Sx)=Df)|_, =D /()

B, 24 f(x)=expxif, HBESHN
Dinta f(x) — Dinta+] f(x) — expx’
Hdvint o X o IS GEH .
WA (213). (2160 —RX e EXE
D% expx=expx -
3.3 MEBER—ERHER
SHESENT BRI (213) FN—ANEL R 4E S5

(216)

217

STAERB g(x), B0<Ax<<I
0<|g(x+Ax)— g(x — Ax)| << 1
I, eREE (BRI S
D f(x) = O(f (x), g(x), x)
BT DET f(x = Ax) 5 D f(x 4+ Ax) Z 18], B
min D) £ (x — Ax), DEC £ (x + Ax)}
<D f(x) < max{DC f(x— Ax),
DEC £(x 4 Ax) f+
(218>
DY f£(x) il 7
DAY f(x + Ax)—- D™ f(x - Ax) =0
RITEAE, HA
lm D™ f(x - Ax) = gTODg“W) f(x+ Ax)

Ax—0
=D*™ £(x).
3.4 BRI %EFBY KRR
ST REE f(x)=x" (p>0),
Df(x)=px"" ,
V4R 0 T R R ) 2 4 T RO AR
ik R f(x) =x" (p>0) K54 EIEA N
D*x? =y(a)x"™, 0<a<l (219)
Hw (o) WKT o HIF:E R

3.5 BREWI S EEMR S
3.5.1 WMEHEMT4ETH
WHE (213). (216) —RED* x? B H
fx)=-Df(x)=x"—-px"" =0
(i x, =0 (p>0). x, = p FiERLE (0,0) « (p,p”),
RATE(216) . (219) —15

p’=y()p"™ ,
WA R (219 NPT o R E RN
v(a)=p“ . (2200
W (2200 RN (219 XAGF R 70 4E R HBOE AN
D* x? = p“x"™ , 0<a<l (221D
Dx=x"", 0<ac<l. (222)

T Y FHOR R R S HU > Bua B Pk B AT, R
e fRmEH R iR, ARAHEARRE G B
WEHEZ IR L R, Hrhz —HE

d* [dy}a d*
Y = | 5. ay
dx dx | dy

Vv, a=0
= -1 (223)
a’[Dy* 1%, 0<a<l1
b e G LR R A Al T HE ST R
D% exp(ox)=c“expx, 0<a<l1 (224)
1, a=0
D“1 =
0, 0<a<l
XHo NFEE.

VERERSE, WF f(x) =sinx, BHS4ESEIEAN
D*sinx =y (a)sin[x+0.57a], 0<a <1
Arfry,, (@) HRT o R E R A H 4S80
B \/Esin[x+0.57m] ’
2sin[0.257(1 + 2c)]
—fHh, Mo > 08, RAE (213). 2160 =, 14
D f(x)=D*™*D™* f(x) , a>=0 (225
3.5.2 BRI EEWM T KR
RAEHFE (221D, (225) =3, 135 R H ) 4 e 4y

D% sin x <a<l

N
d*x? =p*x"*(dx)*, 0<a<l (226)
d% x? = DeMaDIa 12 (d x)ma (d x)e e
a>0 227
[ x| =00, HAUMBI A
I“x" =(p+a) “x"
=A"(a,p)x"*, 0<a<l (228)
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Ia xp — IintaIa—inta xp

=A'(a,p)x”", a=0 (229)
HA R A(a, p) N
A(a, p)

int o

[p+oa—inta]* ™ [p+o—inta+i], azl

{[p+oc]“, 0<a<l

(230)
Hp=18, JfE (2300 AN
Aa,1)
{U+ar,0<a<l
= int @

[1+ o —int ] ™ 1i11[1+05—i11t05 +i], a>1

(231

e (2310 K Aa, 1) W a + 1R (a+ 1)1

— PP TR
(@ +D)l=Aa,1), a>0

3.5.3 BERHHI 4R EHEHKIR R

(232)

PE N — IR, 24 f(x) =x" (p > 0) W25

[lref dx<too
I, TS
1AL =@ dx)®s 1<a <40 (233)
R 7R (218) ARTEHERRIE N
1 f=a|f],. » 0<a<l
3.6 THESHE B FEHX A
3.6.1 T REH =AML MUHHEAR
SRR T REUIRNIAT, AR A=

(234)

I'(p+1) — pa 1+Lsin(0m;) ) (235)
I'(p+1-a) 14p
Fp+l) e T(p+D p ", (236)
T(p+l-a) I'(p+1-(1-a))

XP0<a<l, p=>0.5.
Y p>2.50, R (236) RAlit—PiEMERN

I'(p+1)

———=p*, p>25 (237
I'p+l-a) £ P

IR (236). (237) R A5 T B UE

B A farmg A
F(n+2a)=n+a)*"'n , n>1 (238)
Fn+a)=n""n!", n>3 (239)

AP 0<a<l, nlNERE KT,

3.6.2 AR 52BN HAR D KBRS X 5

T2 O AR 3 1) — 22 2502 N T BR B 2 A 7 A8
BT R EHEBOAE R 208, Hrh 8l S 80E Xrh
B LIRS, BARE AR 475
TR B 5 B A HORE 6 B 1 SRy 3 VRN, 0 TR B A
S(x)=x"(p>0)HrENFH

d xt = Lp+D x (240)
dx* I'p+l-a)

MR (237), (2400 =13
Mx”_“ =p“x* , p>225 (241
I'p+l-a)

RIFE SR T o0 4t 280 S 0 B S B0 DA 5

ST e S H, R HRE (216) 2, B3 f(x) = x7
£ x = p MIFTE 4R E D f(x) « D f(x) #H%

pliptTh = pPipPh = pP (242)
KR0S p <1, 0<p, <1,

TS H, WIETRE (236). (2400 =50,
B f(x)=x" (p=0.5) R AEH = 252 5% &
D+ p, =1 INAFE x = p AbAH%E

I'(p+1) prh = I(p+1) prr

I'(p+1-p) I'(p+1-p,)
XHEp +p,=1.

5 H R B0 S50 B3 JE R U, ARy
YL RO AR B B B S BN R U B A % B R I
PEHE T 45 AR AHFAE , (278 K BB T2 407 pR 501 7 2
TE AT IR HN AR o 1 s AR THZ B

4 B RN E T B BRI MRS 778

L AFAL 23 T2 000 BE PRI A AR i B vk T B AR R AR
BN AR 53, 75 B A0 H1E R SRR SN AR 2 B8 i AR ST
A Ol R ) o BN AR 7 5 o E AR 7y IR T 2
FREFAVEARR 43 T R TR I , JE A I S SRR 4 T FERE S
o5 H BT B ARRL Y TR FE LT S A T R . X A
IR 53 J7 VI o BT i B A5 20 16 B AR AL T S
H i K FH Hausdorff Wl & 77 V(78 55 77 1%) 158 2 1 45
AN, 78S W RE R N S 2, A5 B I B AR T Bl
i FH 78 56 7 PR TG, TR E R .

B2F, WIEE S BT AR AR R, LA AR
1 SACKUEAR LT A A AR, HEE s — BRI 0 )
55 B AR e s o AT X A A IR B, IR 2
R

T2 B AL T B ) AR S T R
Tk, EENERETEE12, 4], FFLIESHR.
4.1 BHEBDETE

AR TR (158) o~ (167) R FE, TRkt %5
J7RRES W EARALA T 5 RE IR LR s 15— 2R S UR I
A TES ke ERAE LARFE 6, REEEHALO(e,) MEEn,

, (243)
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M0<e, <1, n 210, HEHSHE

e =Zeg' s n.,, =Wn,; (244)
RPZ . WHREEEE, ENAaRE: Z21. W21,
0<k<+w; g' =1, n,=1. HfEHHA

e =2" n=w", (245)
HIESE Sy
InZlnn =nWhe'; (246)

;E\:%ﬁ%&z:lﬁﬁ" ﬁ%&Wzly E‘ﬁgkzly nk=1°
Bhk21. 0<g, <1y, B (246) A

M a, R Hausdorff 4E4 N
Inn, W

b=—" =q (247)

Ing, InZ

A E ML T
no=e". (248)

Tt 2 ELw IR L, HE—EEPIGEN
FEA, ThifEe (0<e<1RSEHD ZIR EAERE y(e,n)
WO R, E£ERM0(e) MEER (n>0 /9D Hez
FLIELE T n Al & 1A (bR, /P

d—n+s(8,n)£:7/(g,n) , s(n=g7")=1 (249
de g

X Le Bl sk $ s(e,n) BB GE AR 4640 HiEn
HUOESE I SEEC B APERIA .
X SE — IR &) H AR R 5 AR I AR R S R I
o
Yy(e,n)=0, Hs(e,n)=a Xte. n NEEN,
i (249) N
dn n :

— +a—=0; n(a:]):g_ (250>
de &
Bl (250) RIEEEFE a =10 n=c ' HATEE, 5
nga :1’
R Hausdorff 4E £ 5 2
:_ﬂ:_ln"_] . (251
Ine e

OS2 VR 7 R B AR 2 T 5 R RT A0 6
FHAR B AL T () (P 8 20 &R

I T H B AR AL A T EE R PR g B B AR TE
FEE.

HUE AL TR BE A 17 FE I 0N

A=d(a)AS . A(4,=0)=0 (252)
EH @) RT o Wk 00210 B w] 15

A=n[¢p(a)(e4,)"]: (253)
5
(o) Ay =n[p(a)(e4))*] >
HIFs)
ne® =1, (254)
PR 1 AR, TR0 B 4 R I 7 ] 45 3 20 4 O R
Inn Inn
=_2r_r (255)
Ine e

4.2 RMEKAEBBH MR 2R X
EX : B TEIEE A FX 3 TEAIIG I EE A, T4 a
Co 21) I, FMEE A AX o3 AL BAL KL f (o, 4,)
o — LR, W TN
da—]
dA(()x—]
MO < o <1 [FEGERS, A, ALERTTIR o 45y
IR, Ha™ 21 REHR (256) MY
de ! _
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fla!', A)=Ha "4, 0<a<l. Ya'=1)=1
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274>
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(276)
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L1851, 9(asl) =1
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PR B 4T X ST AE R PR 8 TRORBE 1 Ao ] P 4
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Qoss = E—g =0.732;

(278)
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A
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(284)
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(286)
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(287>
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Lys(n < Ny) = (292)



s, RARIZATHE KT S B

51 55 B AL T R TSR A BE BN AR 23 J5 RE[R]

- PG BURARL R 2 BB ST AT, 2007 04 28. 20
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. InN.
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_ 1
1+logy 2

~1-logy 2. (293)

B2 (290) A3 AR SRR 4E 2 o g (1) 1)L
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X (266) 5 IR I HEAR AT Ao A

Aps =[9(0rps)] ™ [T(1+ a[ps)]am

1.0127, 19(05“,5 (294)
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IR TTFE (264) R (266) R A AR R 0L R iZ 53
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aIPSL

1.0, 9 =1
{ (aIPSL (297)
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(298)

{1 .0, ‘9(aIPSL =1
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FAR R RARTER) 2 X35 E A i w04, $8H
FARAL HH 51 774 DAY o 12 2% B e T J6 75 K R 3L A8 )
H A3 20258 M4 2 LAZIE B 5E ) R EUZ 1 .
53 RTRERBI T EMIR T RSB AR5 R R
VIS T 4 4 S B AT B AR BE SR R B i 4 S
Bow KB, TRIT T B B o 4E AR 43 5 FIE R 0 B %
o AT T AR 5 4 BN AR A AR T S A T TN
B R 5 X,
SRR B dE A AN R, B ERE, AR
2B ORBRMERI — M, 75 H IR AR BEEU TR 7 P A
X U IR J B S AR R SR, X E AR AT
N CAAT BN AR A e, A 4EAR 1 S %,
5.4 KT B TEIE T ERIEEB AR TR
TEA T BT B 5T, 4R T B Y R 5 4)
Y R 229 T FERRIR i, B 1 40 TR 00 B R AR ALY
AR S, A 7 bR A B A AR 2 T FERR
W TR T 0 BN A o 5 o 4E R 2 19 B AR AL 2 TR
FEaAYETTE TR, HAE RIS AL T A S AN Z it
BT UM SRS 5 AR T

55 WIPREHE

AR IR VUAS 5 52 M 45 i o A i A2 R 45 183 H
AT LS 5 V0w S5 AR, 5 T LR I SRR R A 1
BB A I0 R oy, P FE S5 S AR IR Ak T4
SRS BT IR AL IRAE, R AR WL R
AT A TR] PRV A BT 5 S5 0 75 S50 U 0 5547
G T URHZHIN, B RFE— @ L 2 A I
JUfAT 7 SIS BUN TR o B0 e SO 0 TR S 80
G SFIERHIE R AR R RS, T &, Bk
5 THT FRIRFF 58345 328 AN 2 5 AR J2 T ) o) 8 2, 7 4 A A3 B
TERF BRI DX I 0, Lo HE I RIS 83 IR N R R AR
BT IR R PR R I B _ B e de ek fa i dg A

223wk (References) :

[11 F W Warburton. The Advance of the Perihelion of Mercury [J]. Phys
Rev, 1946, 70: 86 ~ 87.

[2]  Irwin I Shapiro. A century of relativity[J]. Rev Mod Phys, 1999, 71:
S41~8S53.

[31 E VPitjeva. Relativistic effects and solar oblateness from radar
observations of planets and spacecraft[J]. Astronomy Letters, 2005,
31(5): 340~349.

[4] B RIS RS S BB E SIS [T]. IRy A2 e,
2004, 19(4): 984~995.

Yan K. Introductions on the medium shell and discrete orbits of
celestial bodies motion[J]. Progress in Geophysics(in Chinese), 2004,
19(4): 984~995.
http://www.nature.ac.cn/papers/paper-pdf/celestial-pdf.pdf

[5] [Ed. RARSATHIER — M Binet 7 R 2N [J]. HhBk V2L 24 gk,
2005, 20(2): 534~539.

Yan K. The general expression of Binet equation about celestial
bodies motion orbits[J]. Progress in Geophysics(in Chinese), 2005,
20(2): 534~539.
http://www.nature.ac.cn/papers/paper-pdf/celestialBinet-pdf.pdf

[6] Amna M Nobili, Clifford M Will. The real value of Mercury's
perihelion advance [J]. Nature, 1986, 320: 39~ 41.

[71 Giona M. Fractal Calculus on [0, 1][J]. Chaos, Solitons and Fractals,
1995, 5(6): 987~1000.

[8] Kyallee Dalrymple, Robert S Strichartz, Jade P Vinson. Fractal
differential equations on the Sierpinski gasket[J]. Journal of Fourier
Analysis and Applications, 1999, 5(1): 203~284.

[91 Rybaczuk M, Kedzia A, Zielinski W. The concept of physical and
fractal dimension II. The differential calculus in dimensional
spaces[J]. Chaos, Solitons and Fractals, 2001, 12(13): 2537~2552.

[10] M D Ruiz Medina, V V Anh, ] M Angulo. Stochastic fractional-order
differential models with fractal boundary conditions[J]. Statistics &
Probability Letters, 2001, 54(1): 47~60.

[11] Abhay Parvate, A D Gangal. Fractal differential equations and fractal
-time dynamical systems[J]. Pramana-J Phys, 2005, 64(3): 389~409.

[12] [Esh. T e s A L AUASERR[D].  ShERY B2k JE . 2004,
19(3): 709~716.

Yan K. Fractal dimension structure of Cosmos and its mathematical
foundations[J]. Progress in Geophysics(in Chinese), 2004, 19(3):
709~716.
http://www.nature.ac.cn/papers/paper-pdf/cosmosandmaths-pdf.pdf

[13] Christoph Bandt. Self-Similar Sets 7. A Characterization of Self
-Similar Fractals with Positive Hausdorff Measure[J]. Proceedings of
the American Mathematical Society, 1992, 114(4): 995~1001.

[14] Robert S. Strichartz. Self-Similar Measures and Their Fourier
Transforms. II[J]. Transactions of the American Mathematical Society,
1993, 336(1): 335~361.

[15] Rolf Riedi. An Improved Multifractal Formalism and Self-Similar
Measures[J]. Journal of Math Analysis and Applications, 1995, 189:
462~490.

[16] Siegfried Graf. On Bandt's tangential distribution for self-similar
measures[J]. Monatshefte fiir Mathematik, 1995, 120(3): 223~246.

[17] Jalsh. HhER7S R AR E R N 55 40 M7 U7 72 -5 W 0 1) D' 8 B R
AR[I]. HhERPpIEAAGERE, 2006, 21(1): 38~47.

Yan K. The tendency analytical equations of stable nuclides and the
superluminal velocity motion laws of matter in geospace[J]. Progress
in Geophysics(in Chinese), 2006, 21(1): 38~47.
http://www.nature.ac.cn/papers/paper-pdf/vacuumenergy-pdf.pdf

[18] http://www.nature.ac.cn/papers/paper-pdf/linearsequence-pdf.pdf



