525 %52
2012 44 A

W TR FR(ARHFIR)

Journal of Sichuan University of Science & Engineering( Natural Science Edition)

Vol.25 No.2
Apr. 2012

X E4S:1673-1549(2012) 02-0088-03

— K Weierstrass R By K — E#5X

* #', Kk B,

x|, KA

(L N TRIBOE AR A BE, SRR 61183052, PUJIKAMEF AR =B, AR 6118305
3. PUNDK AR, AR 611731)

# E.Weierstrass 22 — KN E S RTHE D, L DRBIEELA > HER, HFR Weierstrass
P A AL T AT TUAT P AR H F 205, K - 4302 A F Hausdorff 42 f= Box 442
[8) 89 5 T8 2 3K, B BF R — £ Weierstrass B3 BB 09 K — 4e40 i8] T X R BHEMHE K - F44 1,4
it — 3B = B iX £ Weierstrass & 2 B 1% 69 Hausdorff 430 Box %A K — fHZ 069 £ &

K] . Weierstrass Bk ; K — 440 R4 A%
FE 45 KS:0186

7]

ol

NFTJEJ, Weierstrass BRI X K2 A% Hausdorff 4k %5 Y
FREAH MU, T.Y. Hu f K. S. Lau 313 74 F
Box XU FIl Hausdorff 4 Z 8] /) K — 4E%0, FFIERT T

W(x) = Z)\fﬂisin(/\i'ﬁx) LA > 1,0 < a <10y Weier-
i=1

strass BRCEIR I K - BCET2 oo B, AR5
X Weierstrass BRECEIIS 19 K - 4 %0 fa sAE ] =
AT H 3K 2K Weierstrass BRAUEIRTE o = 1 ) K - 4E
HUER

B f:[0,1] — R WESEREL, UL T Fom RE S,
Iy={(x,f(x)):0sx<1{ MMEEFXEIC[0,1],
A q, WA (D) WIEJTE T x I'\se/DANEL, 8 0SC(f, 1)
A AL LRI, B OSC(f, D) = sup |f(x) = f(x,) |,
A

q, -1 <0SC(f,)/|I<q, (1)

Bs=0, X PR —RHNAREEE A P(x,y) =x,
MMERME C Ty, 38 C 2 P(E) BUERITE SR, & X

¢ (E.C) = Y q 1"

K(E) = ligllianfsﬁ(E)
Hrr: |¢|=supl [I]:1 e CL, ATLAEW] K (E) —]

75 HE3:2011-11-30

XHRFRIRAG A
B
SEXK 4R

K - dim[", = inf{s > 0:K'(I';) =0}

Rl I} Zy ik bR e SCREAN T

K —dimI"; = sup{s > 0:K'([,) = oo |
I Ao 5] 52

T.Y.Hu f1 K. S. Lau JERFH T4 1 < s < 2 B, R f
TEAE—/NX A]_E R IR T, i K - I el
i’[s =1 Hﬁﬁ:

w1 WA [0,1] e, W

lim ‘in‘fqz 0SC(f,A,) < K(I') <

1+ lim ‘in‘fsz 0SC(f,A,)

Her. 7 = {0 =5, <200 <, =1} Z[0,1] EAKI
ﬁ’Ai = [xi—l’xi)’ "77" = lngi)i‘A“O

EB EGHENT K(T) < 1+ lim inf 3 0SC(,
A) ST MFS§>0,%7 =10 =25, <x,- <z, =
1 [0,1] Eydlsr, 2 A, |= 1.4 CH[0,1]
J:H/‘J}FE%’ A?i‘:’A, EI"JW%B, A,i = (xi - M,X; +77) ’i =
1,2,"',H,E Z ‘A,[‘: Z ‘27’]‘ <6, *U}Eﬁ(l)iﬁ’ﬁ:

EEE 3% 46(1971-) , F 8 AA 83, R ANFHFEL B AT F @ eg#F R, (E-mail) hm11@ 163. com



%25 k%2 k 4F

— % Weierstrass & £ 4289 K — £ 5 X, 89

@([0,1],C) = Iz,qlmz

2 A% ]+ ZqA e

=

qx | A, [+ qu A, 1<

2{ (1 +0SC(f,A)/ A |A, |+

> (1+0SC(f.A )/ | A,
> (1A 1+0SC(f.A)) + 3 (1A 1+0SC(f.A7)) =

2 AL+ izn + Z"“OSC(f,Ai) + 2 0SC(/.A")

TR L0011 L Ve > 0 Fx,
e A',,36 > 0, Y [x -x| < 6 B, A
FG) =fG | < e WO 3 4] < 8 WA
) = x| < 8 LM 2, v, FOFERERE B 0SC(/.A",) =
flx) = flay) [ < e, Wle = [A ], 15

205C(f,A’i) < 2 A
BiLL .

@(10,1],0)
I, 7

K(I))
BAEUE

K(TI))

<1+25+ Y 0SC(f,A). %860
i=1
<1 +lim ‘iﬂ;; 0SC(f,A,)

;31}011 ‘in‘f@z 0SC(f,A,)
[ B, R (1) 50F
o([0,11,0) = ¥ q,|1] =

v N
qux A7 |+ qu, A" =

ZObc(fA ) + 205C(f4 ) =

2 0SC(f,A?)
T 215
K(I;) = lim ‘iﬂggg 0SC(f,A,)
ATHIEEE
ﬁ%zz[l] WKECXZEK(E) <ol K-dimE <

syt K (E) >0, MK - dimE = s,
118 Weierstrass PREL
W(x) = z Asin( A rx) A > 1

R 3 @S N - T D ] B

1Y XHEE: e R, 3B e [%m) , f#78

1
2
5|IB 2 Weierstrass PREY

| sin(¢ +8) - sint| =

W(x) = Z)\_isin(/\’ﬂ'x),/\ > 1
i=1

MNFO0<h <1AK:

| W(x +h) —W(x)\</\ 1
Hrp € A5 h TR R
R XHME—ZERMO0 < h <1,

[W(x +h) = W(x)|=

=c

\2,\ isin(Amr(x +h)) - 2,\ in(A'm) | <

S SR
1o Ta-1 o
2 FREH
T 1 Weierstrass PR

W(x) = i)\ﬂvsin()\iﬂ'x)

WA > 5H, K - diml, =

IERA E‘f‘aiM%K—dimrw\l XF[0,1] EXlgy
7 =10 = x, < % <x, =1, FIHSIH2,F:
0SC(W,A,) < ¢, FRIHGIFLL,

K(ry) <1 +51i0n} \i:l\{sg (W,A,)
il K - diml, < 1

HIFBYS A > 5B, K - diml7y, =

<l+c< »

1,41 >5 >

2,48 <A |7 | = max|A | <8, XA HUEHN
>0, ff

ATV <EA L <A (2)
Bx =x,_, €A, fE7E L THE

A < h <™ (3)

Hx+heAd,itt = A"7x,B = A'mh, H3) XA
T <A'wh =B<m.MITA>5>2, FFUALEh,

)\

{7 T < B < m ITHEIH L e v x +hoe A,
|sin(A"7(x +h)) = sin(AVax) | =
‘Sin(t+‘B) —sint‘?%

o1 (2) XA (4) XAAFAE v + h e A, i
[W(x +h) - W(x)|=
A7V sin(AY 7 (x + b)) —sin(A"mx) |-
| W(x +h) = W(x) =27 (sin(A" (7 +h)) = sin(A"mmx)) [ =



90 WP T RRFR(EERHFR)

2012 54 A

- =0 0a
A-172

2 1
:7‘A —

-N
A A -1 2 T

1
2 i
HTF A >S,Fﬁb‘l%—c>0,ﬁﬁu

K(I'y) = lim ‘i:l‘{é; 0SC(W,A,) =

. . 1
lim \T\{s;OSC(T‘Ai o) =
%—c:c' >0

A K - dimlMy, < 1,
ZE EARR, 24 A > S, K - dimlTy, = 1,

3 & RiE
RCLEECHR[S5 -7 183 T4 & Weierstrass PR %

W(x) = > A7sin(A'mx),A > 1 E—ZWM KT,
i=1
dim,I", = K - dimI",, = dim,I", = dim,I", =1,

& % X k.
[1] Hu T Y,Lau K S.Fractal Dimensions and Singularities

(2]

(3]

(4]

(5]

(6]

(7]

the Weiertrass Type Functions [J]. Trans. Amer. Math.
Soc,1993,335:649-665.

IR, T EAE. £ T Weierstrass 5 3¢ B 1269 K-4 3¢
IR [J].0A RIEE TR F PR R FIR,
1994 ,4(2):91-94.

E#-45. K T Weierstrass & #4 B 69 K-4E 4049 ) 3£
FERA[J].48 M K 5 F 4 B A5 18,2000,30(4):448-
451.

24148, — £ ) 5L Weierstrass A % 4 B 15 K-2 4 49
BRI [J] KRR TR F AR B AR A F R 2011,
42(1):99-101.

AT B £,.% T Weierstrass & 3% B 1% 69 K-4 364 i £
FEB [J]. 37 0P 58 R 52 5 4R 8 R A5 08,2003 ,26(4):
330-332.

L ARSI e 205 K [M]. L g LA
A M AE,2000.

A F IR — £ Weierstrass & 2L B 45 09 & 44
] K RAE KR F F R 8 AH 5 08,2010,31(4):314-
316.

On K -dimention of a Weierstrass-type Function

HUANG Ming' , ZHANG Jing’ , LIU Hong-bo’ , ZHU Chun-mei’
(1. Sichuan Technology and Business College, Dujiangyan 611830, China; 2. Sichuan Water Conservancy vocational
College, Dujiangyan 611830, China; 3. Sichuan Fisheries School, Pixian 611731, China)

Abstract; Weierstrass function is everywhere continuous and nowhere differentiable. lis graph has fractal properties.

Studying the graph of Weierstrass function plays an important role in fractal geometry. K -dimension is a fractal dimension

between Hausdorff dimension and Box dimension. The K -dimension of graph of Weierstrass-type function was studied. It was

proved that the K -dimension is equal to 1, and the relationship between Hausdorff dimension, Box dimension and K -dimen-

sion is progressively revealed.
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