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Fractal dimension structure of Cosmos and its mathematical foundations
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Abstract Fractional dimension structure of the Cosmos are explored, and as power function as an example, its
expressions of fractional dimension differential and calculus, non-integral order calculus definitions of fractal measure as
well as the tendency computational equation of self-similar fractal measure based on the fractional dimension calculus and
fractional order calculus are given tentatively. As annotation, an equation of the relation between neutrons and protons in
nuclei and its periodical solutions as well as atomic number limit are discussed.
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”“‘”) g, <) =y (q) = +o0 s (52)
Ea%<%r&$;mﬁwﬁﬁﬁ<%x<w):ﬁ
AiHHENES LA

B0 (@ > a,) =75 (+0) =0 (53)

BN (g, =) =y (+00) = 8hg™ s (54)

”“w)(aOc <a,) =yl (+0) = +o0; (55)

HrRiRE (48) ATHENTE Cap, > 1) W, 7
(54) RMHAE TG (o, <1 WFE, P,
Sy 5 M B o, ARSI R 158, >0,
Co> 1 IR (5D AR o, =104, =
MR T o, = a,, =01y, HETIERERR,

5 W VAR 1 2 5 15 T 95 Ve fF 445 3R 1 i 9 5 X
S, A TR 1A IR B

8 JUE B AR GL T B 5 80 4
8.1 Cantor £&

BT A Ly, HHAT 3 64y, (RE 30 2
NS, BRrEE 1 AN, RRELERIE, 431t Cantor
SO

aC—E§—0631

(56)
HI75HE (34D, (39) RIS HIEM A

M =[p(a )] “ ol L

1.18512%", =1
:{ (())631 ¢(a€1) (57
1.585L;™", ¢(ac ) =ac
M =[¢(acH] [T +ac )™ L5
1.244 0% =1
:{ (())63] ¢(a€1) (58
1.663L;™", ¢(a.)=ac

RS R 5 H AR 7 55 777543 3 Cantor — 43 4E
4 Hausdor ff I 5 FIF 7L 4518 2 F A [F 1
8.2 Koch =XKL Rk H &M Cantor &
WHAMEMEE A Ly, ESdEE a, N

In4

o =——=1262; (59)
In3

TR (34). (39) =K nlfFHIMEE M~
MK :¢(aK)all<_aKLgK

0.941L°, =1
- { 0 d(a) ; (60)
0.746L;™, ¢(ory) =ay
My = ¢(a)ITA+a )] L
=1
P(ay) 61

_[o.877L%,
_{0 696152, ¢(ay) = ay!
PSS VIS 4y, (RBE 3 A AR, 2
P A, RREERRIE, WA ERRAER a9
In?2

Oy = ]n4—05,

MR (34). (39) —REHE (60).
PHEHIE M
Mo = [#(oge )] g 7 (0.941 L7 )"
1372107 glagh) =1
_{1.940L‘(’)’63' P(ah) = oy
My o = [B(og )] [C(1+ 0 )] (0.877 L™ )¢
:{1.324Lg'63‘ dlagl) =1
1.872L0%", d(orge) = oty

57588 (57, (58) 3 UAHEE, AT WL Koch =ik
282 RS A Cantor 5200 43 59 K T i B 2R B
“E %) Cantor 54

(62)
(61) =4

(63)

(64)
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8.3 Sierpinski ££&
AT N 0.5 L) (FE o — B A = A
f) Euclid [BD, EAER4ES oy N
aS=E=0.792, (65)
In4
B (34D, (39) x4 B IHIE M h
Mg =[g(as)] S al ' (0.51)%

0.606L;>*, =1
= { 10584 ¢(as—]) (66)
0.729L;™, ¢(ag ) =ag
M =[§(as ] [T1+ag)]™ (0.5L;)"
67

0.771L>%, ¢(ag') = ag
B — IEJ AR E A Ly, H 3 16 %4y, {RH 4
AT SRSy, BRHAAR 12405, FrasfE, &

:{0.641L‘0'584, dlag) =1

S o, N
ag =4 _ .50, (68)
In16

iR (34D, (39) 3t s R M
Mg =[¢(as)T ™ o™ (Lo)™

:{ﬁLo, Plag) =1 (o)
2L, ¢(OCS_L]) =0
Mg =[p(ag ] ™ [T+ o )™ (L5)™"

70)

_ {ﬁLo, Plag) =1
2L, ¢(OCS_L]) =0
B LR IETT I 4 &5, THETHXFRE R4
%2 RS, SEiE 8 Ny, FRSHREE, A
AR oy

_In8

asv—mzl.SO; (71)

TR (34). (39) AN BIEILIE My, A
Mg, = ¢(ag, )a;;/asv (L?))asv
:{0.816L§), Pag,) =1
0.544L;, $lag,) = agy
My, = ¢ )T (1 +agy)] ™ (L5)™
_{0.752L§), P(ag,) =1
0.502L), ¢(ag,)=aqg
U — 75 PR EAIREIIEE R L, 43 Bt 3L 27 S545
TREE 8 ATy S 1 il dt o trPfE. HiR
18 ANy Fodsi, FRelspfE, W H S =5125 4. #H
8 NI AR PHAE . HoR s FREAE, VS
HERAEE oty v oy TN

avszln]n—29720.667, (74)

(72)

(73)

aVL=£=0.333; (75)
In512
HiRE (34) . (33) ABHMEM (o« My N

Mg =[H(a )] iy (1)

BE 1.5L;, d(ays) =1 76)
1~5L?) ) ¢(a\_/]s) = Oy
M, =[d(ay )] fact™ oy (L)
- —1
_ Pay) 77

V6L,
- {2.62 1L, #(a))=ay,
TR (39) AEHIME Mg M, 7
M g =[h(arys)] [T+ agg)™ (L) ™
120922, d(al)=1
- {1 S84, Blagh) = oy
My =[¢(ay )T [T +ay)]" ()™
_{ VoL, ¢og)=1

(78)

(79

2.621L,, ¢(a\_/]L) =ayL

I3 R B IR 43 9 5 T 4 4E RN 43 5 40 B SRR
B TEME FRE (33) R (39) BN
MR, ForR o BN AR o Lo TR 2 T SRR

R A3 AT Moy LN B B T TR ) 25 3 B 4 2 A
TR 9355 0 BB TR o0 28 2 A R B IE (P AE R A AR 43
Hg A R s 8 AR A IE AR
AR, AR 3 — 2D AR 7 B AR v e 5
B AR IERAE R T A R E &%,

MDD I P 5%, WSR3 2 RO 4Erig
PEJR P, TUAE BT 25 22 (4 R 3 J2 TH b B R B o —
MR ENR . MR AN TSR
A RN, PRI P ) 3 14 i M A3 14 AT
BRI, DR H o RS SR O e BN

9 ETBENFTERTENESFE

H AT SS T IR 807 R0 g e AR R T 58
JREAR S LI R BEAT IR T, T 208
W52 i AR A i AR E SR T PR o e 1, (EHORRE
25 R T PP BT T RERRPRAE . T TiTE e I A e
THRETEENg T, VP a R TEAT TS
JiFHBEHER R, TRV R T R EUR T e PR (R .

FEHHGEAVE S 71, ¥ THN S
T8 Z PR ERONI AR RS S B, THEERBUNE
R N CA MR T GREM . RN
NNTEES D W7 55T EBdE b, TP g
AR TEN 5B Z 2SI RN

d—N+U]N2+62=0, N(Z=1)=0 (80)

dz
Ao, =-3.646x107, o,=-1.344.

Jite (80) IMECATAGLREN, HIEHER T
% CEREM - RIBBEAZ SN NTES D W T4
ST EIFA AR R R, BRIZN TN 6 T
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BT s i b ok — R R HRE T AR
fp sk, [Eh TP R R BEDETES
HARLE TT 1

L d'N

;pl. 7 = f(Z,N) , (81)
i & — 7 ok R BRI S AT B, — AT
L p, WHEH L, j=2. f(Z, Ny NZ 5N %5

X, EIAHAMA TR (80) R RIFRITE (80
AR, 738 FWIR R Bk R R
N =192tan[0.007(Z - 1)] : (82)

i JEXT TR RS R 1 & — BT R R R R
7o BAERT LA KK, i (82) ASEFHZAH
FAEXT BT R L RO R RV A .

MEZZ BN, WA (81) T AH N H
KM p,v f(Z, N) TRZFREOEL,
FOI R IRNE T — 2 SR R th 26 5k o 5 72
AT, JUIHENS T A S R e v IR B AR
FEAL SRR, B0 O A R BT AT ER o AT R
WISy 2 A

R IATTRE (82) L,

0.007(Z-1)=(k—-Dx

0.007(Z-1)=(k-D)rx +0.57
I, WS ECN BERAME N,  SIRIRE N, 730008

N,s=0, (83)

NkE —> 400 ; (84)
BT RN EREL, > 15 OISR A Z e
Wl 7, ZOLH CRERGD 2, , KR

5 Z, 5
Z,s=143(k-Dr +1, (85)
Z,.=143(k-0.5)r +1, (86)
Ziwp=(Z s —D—(Z g +D+1
=143x0.57r -1~ 224 . (87)

HTFE (85). (86) —x, k=1, HiZK/HE
WA I R P B AR Z, g S E Z, BN

Z =1, (88)

Z,, =225; (89)
Y k=2 W, 15 0] BEAFAE %K I N 1 R 7 i Bui 4
BZ,, 5% LA Z,; 70lH

Z,, =450, (90)

Z,, =674. 9D

SHMEFEAENE=1H1HE - NKEAHNESH
JRFREME AN, TEIX AT REAFAE k = 2 I (28 = AN K
JAMANEEH B, ZARTFHREERTHF8E. m
MIEFFEZ AE 226~449 Z A, T8N <0,
SR EIVAINY S T

MiZfad, iR RTTREIEN RIS AN
BAVITRZ T fife, Hahie MU E T B R TN
5T AT R T, SRR R
THI (1) JER RATS 2 AR S

Newton fHUFR 2 B 1) AR O /2 & T WIS 1
JI, 5 Newton JJ22K R K FE N ; BIA 70 #8
RSO R R TR R T RR, X INE SRR
RINVER 77 Bt SH1E; Bl 5K Newton /7555
TG 2 R AR S, AR LEEE B
PN N AZ, A IR R R a5 e il . R
5 Newton FFU B FHFAT H AT AH B AR R R 524 AE
B, 7E Newton J7274K R BAMEM I Stk 72, 7E38r
FIMESE 25 5 oK, THX 2 ZHBEA IR EAR
WA BB B L, R K B EE .

RIS TR, Ao R R
BRI R 0 B A, 7R K AR R R T
LI EH S ZMEREMMNE (EZE EAER)D
HAME CBRHERI M) MU, &2 Rl n A M s
AR E i R R G, PRSI R gy
Mr 5 Z 34T —Fh ik, RIS Rk AR F At S At
FERUE, ST TUERABEA T et B B mE o

10 % #

AIAPERYS T T 4G (BB LR 1
TR, 45 T 3T BB HERAR 0 S Bk
B 3 1 B AR TN B S T RO R, SRl R
TRNPTE5RTEEESCR TR, ®i TR0
JEI ARG TR AR RUE T2 T 4 J S A 3 AN

AR SCAE 73 ERAAR 737 T AR U B0 2 e b
HorAMEaAHeE, OEEEZHRAER, EAR
AN HERIE BT . 2 H AT E AR i e
300 ZEMNRE, R TIEZ S RSB FUSCR
FEFIE AR BB R 7 R SLRT, 3P IwE st T
VEIE FL AR SE L 70 O AR 70 S B 7 BB AR 20 14
T TN FE R 58 7 AER G T A S R R . BONEE
AELR T B R AN RIS K B 24 e 8 AT AE KT8 b
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