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ABSTRACT

After the study in more than half a century, especially after 1990s, dozens
of statistical convergence has covered an extensive theoretical system since
H.Fast has introduced its definition, so the question of establishing measure
theory for statistical convergence has been moving closer to center stage, since
a kind of reasonable theory is not only fundamental for unifying various kinds
of statistical convergences, but also a bridge linking the study of statistical
convergence across measure theory, integration theory, probability and statis-
tics. Recently, those people such as Cheng Lixin etc. have established Measure
theory of statistical convergence, which achieves the perfect unity in the con-
vergence theory.

A real(complex)-valued finitely additive measure p on all integers N is
said to be a measure of statistical type provided u(k) = 0 for all singletons
{k}. The main purpose of this paper is to use statistical measure to scale
various statistical convergence. The paper proves that every kind of statis-
tical convergence such as classical statistical convergence, lacunary statistical
convergence , A-statistical convergence, strong statistical convergence, strong
A-statistical convergence, S convergence, summability etc., is just a type of
measure convergence with respect to a specific class of statistical convergence.

Keywords: finitely additive measure; statistical type measure; statis-

tical cenvergence,subdifferential, Banach space.
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BAE 1951 4, H.Fast[70] 5IN T GitWstm g s, Connor.J[22 —
24],Fridy.J. A[63],Miller. H.I[87 — 89],0rhan.C’ RILTEE FFAET #t—F
FAAIE, B EHEZ 90 AL, St SUE sUEBRAF RS, B HBE
RZT Iz 0, ge it sl BUAT AR SR A (2], [24], [72], [74], [88], [92], [95],
[126], il [24] ot Connor.J fR T, A— WA, A— SRWFIFIR Cesaro
AT E X, IF4E X =48 O TR R FFEFI T, SBER, an [66]
HER EEAIE T St sk gt FRarBie, an (23] HEFE R A PR
AL IR S — B BN B 45 2R T R AR B mT s Sz A (910, (93], 41
an (91] HEFAES WS A E] Walsh — Fourier 2R3+ 1EAFHYE T

[1], [3], [35] — [39], [42] — [46], [55] — [57],[68], [71], [77], [123], 4 [56] AR 1E
AT H#ESE M S B8 L IELMNE R F Korovkin BLENTHRW,; e
[128] ;  Banach ZX[a]P#i [69],[73] 5 #FMEE [46], [47], [80], w0 [46] H1E&

fEgE st SRR BRI R, /= (52, [132], #BIEeE [7] —
(9], [12], [14], [48], [51], [53], [75], [76], [78]. [82]—[84], [100], [101], [108], [109], [116],
[124], [125] ; Je b i s b £t 22 m] [11], [20], [21], [30], [50], [60], [97], [99],
[110], [111], [113], [115], [119], [127].

HTPAREER, X TIF2 XMt lesl, flan A Sitisk
2], 3], [33], [34], [44], [57], [74] , lancunary S5itiicsk [26], [27], [29], [61], [63], [64],
[82], 83], [85], [106], [112], [130], BUFFHIGeituesk (28], [31], [89], [90], [96], [106],
[108], [110], [133], A- Geituies [51], (98], [134] , % A Seituesk [117), %
s (6], % (JLTF) Serbiiest [60] , —Bcgeitiies [10], (67), [103], [104],
[105], - BBEUCSR [19], [41] B [13], [15], [16], [29], [30], [54], [60], [61], [80],
[94L[114L[117L[118L[120][121][122][129

ZJoEEN], AL E R E LA OIS, A —FE B R B A
%E%ﬁ%ﬁ%”ﬁ%*@ﬂéﬂ’ﬂﬁ” T ELJ&ge vt W S i B 2 e, AR 3
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BERGHBEEY ST ERT

A IR Tim,, 45 FE7ERG T4, BIRE—A o REBCUHEIRASE S REIA. &
3, TESLBTEAESC [25) W, I HIEG HUS AL E XAE 1/ LAYRTE
WTE e = (1,1, ) ROV It LRSI BE M8, B84 Fh s RERO I
SAETIS 158 S 45— TE R WO SO HE R 2 . 2 SCHEBL B 1y S5 L,
HE 3B LA PRSI SIS I — 26 G S R B 8. 3 TR AT
B — A BT A B A R e (B0 [25)).

Z8 N, Z,Q, R AP M3 HARSUE, BHUE, HISENEE, R
Fi of = 2N FR FRBUE N HIPTE TRERM o B MF MBS A xa
Fn A BIFHEREL, B 2 € A xa(z) =15 HE, xalr) =0 i Z &
RO THEE {0,V 1 — D EBETEXCH 7(A) = (xali)Z, BiE
za=(xali)2 € Dse= (L1, ); e; g I B 1°° HBRUERA (S [l ik

EX L1 B p e NI o IS (8) i E%, W

i) FREN N EHRATIME, mRWE u(eo) =0, HX VA, Be &, AN
B=¢,H (AN B) = u(A) + p(B).

i) BRI p B ARG, MR TR A .

i) —JE AR AT IR o B~ FR AT AR B, R (V) = 1.

RATE F N N LB AR T hnk 4 FRm

EX 1.1.2
N E—ARRAT IR BB 1 R A GETHIEE, A RXHER AT S {k} C

AP 7 N N LFrggatmmE. b hmmiEX, &54

MR 1.1.3 & p hgeitiiE,

i) MEBMAERE Ao/, u(A) =0.

i) p esesty, 1% A B e o/, AC B u(B) =0, u(4) =0.

EX 1.1.4 ¥ f HEXT Banach 2208 X Fig#EsE RS, € X
H OB A3 Bt E SCH

of(x) ={2" € X" : fx +y) — f(x) > (z",y),Vy € X}.
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TR 2R SR

MR 1.1.5 & f & LT Banach 26 X _ERYELEMEEL. WERIK
ot of (x) AHE= w'— BB HE X EMEERRETE —w* LB

MR 1.1.6 % p HEXT Banach %8 X Ef Minkowski 327K,
C*={x* € X*: (a*,2) < px),Vr € X}. 5% v € X, N 2* € dp(x) 24 HAL
e O, H (2, z) = p(x).

MR 1.1.7(Hahn-Banach F8) % X ALmESENE, p: X — R A
W&z, M C X hT=N, f:X — RAyZkiizm, HM Ef<p,
M 3A: X — ROAZIEZER, WeElE X EA<pHAlu=T.

w2 =0|e|, XH |- [| FR I~ LHABEREE, O - || AERRGHITBR
Sf. B B Oy 1o WA ELALER.

538 1.1.8 i LEMEX, KATA

i) B*=co(2U—-2);

i) [lo*]| = sup ey (™, 2)|, 2 el

EHE 1.1.9 B p iy N EBCEEAR AT ARRMEE, NWAEE ), € 1>
75

Dzl = [ul;

ii)(xZ,xA> =u(Ad), Aed.

FH 1.1.10 X Var e I a*or=p EXT N E—HRA A RN
BE o HWER [ul =27

#I 1.1.11 A BERERA R AN A RN E 2N 7 W22
ROERE R A T 1o

Heip 1.1.12

1) BB B E A e B 22 (0] 7 IR T 2R =B SREE R T (17 /o) =

ot
i) A B R RO A A PR 2500 T4 28 2 S B
T

FANVFEGIE 1 155 A BR AT AnA AR I B2 Lo /X Bl A fY) B i 4
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{k}, p{k} =0. B q: 1° — R BEEECE 3ON:
q(z) = limpsup | z(n) |, =€l

i 2, = 0q(e), MIEATA:

T 1.1.13

DN ERFAEARFTINMERNE 2 SERBT 2 = 0|el;

)N EFrggeitE 7 FERMET 2, =0q(e), H S = Yo

A SCH EEE H AR eI R 2 E & Rk, AR,
26 55 R SCR AR SR S EAT T 2 E . IERA T & 2B B Se T U SUe 4
AHR T BARM ST B2 28R 59— i s,

I =

S, 515, BEBRSHWESN AR R B AR 5o 3 B R DL
HH I FE AR A 0 P A

B, WIERFE IS T A e g T B S HE SR 2 T
TERA T 25 28R A Ge S0 S5O0 A B B AR 48 10 B8 28 i — 000 BE s 8K

B8, ARSI EERZR. 4 i3 TR AR w2 A 48l
Sy RE S, FF4e T AH R B2
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§2.1 2Z28gitsk

Banach #5[6) X F—F3] {z,} FRAGIHSTF « € X, WERXT Ve >
0, limpy—e & = 0, X A, () ={k€ N zp—z|>ck <n} HTHA
JRAG G TS BB, FRATEN B —2 g i,

EMX 2.1.1 & p AN E—HRAMEEERME, NERZ hEImgiT
W, WMREXFA A€ o {18 lim, ol F2E,  p(A) = lim_ .

kN ErEaisitESS. FERINERE 0 MR

T, 16 LA —AFER p: 1> — RT Wh:
. Lo A
p(z) = lzmnsupg ; |z(i)], z €l
i 2, = Op(e).
IR 2.1.1 # =P on={a*on:x* € dple)}.
WERH: HTFE ™ Ep<qJple)=qle) =1, X Va* € dp(e),z*(x) <

p(z) < q(z) H (z*,e) =ple) = qle), H 2, C Z,. TEF], MEEBH pe A,
HEHE 1.1.13, 777 2° € 2, = Oqle) fHi45

(", 2a) = (2, m(A)) = p(A),VA € of
p(A) = Tim,, o 42 % Tim,, o, 4 f77E, A
(v*,24) = p(A) < p(za),VA € o

ANl
(x*,2) < p(x),Vr € spanf{0, 1} = spanD

Hf Hahn-Banach 2, 2* |genp W spanD JEFHF] 1>, W2

(2%, 2) < p(x), Vo €17
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ES)i:
x* € dp(e)

TR A € Dyom. JPUERAHAMRITI, ¥ 2* € Z, , WATEIUEW (2", 24) =

limy oo 42, % A € of Fl lim,_o 45 = o FgE. (LR

n

a=p(xa) > (@"24) =1— (2" 2na) 21 =playa)=1-(1—a)=a>0

§2.2 lacunary Z5itWeaFn \- Z5itUsk

EX 2.2.1 — MBI {n}, Hng =0, ¥R lacunary Gt
BTz, R V>0,

T A7 € (sl s oy — o[22} =0
He Ay =np —ng—1, k€ N. ATk

. 1 . o
pa(e) = lim sup— Y lzG)zel

JEME_1,m]

EI 2.2.1 73 {z,} lacunary SEHWEST =, 4 HAUSXMEER ¢ >0
M pe Iy=0paom A u(Ale)) =0.
JEBH:

. 1 . .
pa(z) = limsup—— > ()] < q(2) = lim sup|z(n)|

k .
JE€(ME—1,m4]

H p(e) = qle) = 1, A pale) C qle),Fu C I fRiZ {z;} lacunary GEitisl
F o, Bl

0= lim A7 € (nerymil ¢ oy — @ |12 eF = palwae)
HXT Vy=a*or € 4,

0 < p(A(e)) = (27, 7(A(e))) < palrae) =0
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i
pu(A(e)) = 0

RZ, ¥ Ve>0, BECAHBEYFY {kLCN , HE

. 1 . .1 .
a :pA(ajA(a)) = h]:gn supA— Z \XA(E)(9)| = h:irn A Z ‘XA(E)(.])|

je(nk,17nk] ‘ je(nkiflvnki]

& p:l®— R,

Yol

ki .
¢ ]E(nkiflvnki}

WIFE 1= A& p < pa,ple) = pale) = 1, B dple) C Ipale) C dgle) XTF
Va* € dp(e), A

1
=1i
p(z) im supA

(", za0)) < P(TaE) =a
(", xn\a@) < p(rnae) =1—a

BIA (2%, 2a) + (2%, 23a@) = 1, BrL
P(Ta@e) = a=(x",2a0))

X Vp=a*omre Iu,n(Ale)) = 0. BMA p(rae) = pal®ae)) = 0. FrelJ73
{z,} lacunary GEITWECT «.

W A AR IEELUFS], ROTIE A = {\}, XEXMFERH n €
N, =1 41 <A+ L

EX 2.2.2 JFH x, KA A\— FEHIEET «, WRXT Ve > 0,

lim A,k € (n—Ap,n]: |Jag —x [|[> e} =0

i1t
1
pa(x) = lilzgnsupA—k | Z | z(j) [,z €1
JE(k=A,k]
HHRE

(@) < qlz),z € 1%, pr(e) = qle) = 1
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FAARABLAY 77 2 TR T FTE 75
I 2.2.2 5] 2, BN A— GIHRET ¢ X4 BACSAHEZRW ¢ > 0
pe I, B u(AlE)=0. Her 7 =0ps(e) om.

§2.3 mLritlrsiFiom - Sritist

EM 2.3.1 FRFF {z,} BEITTWKT ©, @R Ve >0, X m —FH
117:511%{14; <l T —z ||> e} =0

EHE 2.3.1 FI {z.} BETHET o, HHOCEMNERER = > 0,0 €
I p(A(e)) = 0 Horft

n+m
1

=i e N — ki
paz) = lim supsup eN,lkzgiltam )|

A)={keN ||z —z|> ¢}

JERA:  lim, 2{k <n:| 2w — 2 ||> e} =lim, 2{m+1 <k <n+m |
ap = [|> e}, par) < q(a) = lim, sup | z(n) |, pale) = q(e) = 1,dpa(e) C
dq(e), HA {x,} METHRHT =, A 0= limy, ~supm{k < n:l| Tpsm —z ||>
e = palwae), M Vu € Iy € 7 0 < w(Ale)) < palzae) = 0, Bt
1(A(e)) = 0.

Rz, X Ve, Vm , GHCERAEIEEFS] {n}, ()} C N, W2

n+m ni+my
@ = pa(Tae) = lim SUPSUPmeN Z | Xa@e) (k) |= hzflﬂn—l Z | Xa(e) (k) |

k=m-+1 k‘:ml—l-l
& pil®— R,

1 ni+my
— i lim —
ple) = limsuplim -~ ‘ZH | z(k) |
J=my

MFE 1 EA p < pa,ple) = pale) = 1, FI dp(e) C dpale) C Igq(e) IMERE
# z* € ople), H

(", 2a0)) < P(TaE) =a

10
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(2", znae) < plrmae) =1-a

I

P(Tae)) = a = (2", 2a0))

SHERH p=a"or € Iu, F n(Ale) =0, FHI
P(Tae)) = pa(rae)) =0

I () BEHKET o .
X 2.3.2 FF] {2} ¥ A— ST o, WERRE Ve >0, X m —
5t

1
lim )\—{k € (n— A1) : ||Thgm — 2 ||> €} =0

AJLAZEABAH IIE B -

EIE 2.3.2 FI {z,} 5, A= GEHIRECT o, HHACERMEER € > 0,
w e L, n(A) = 0. 4 pi(x) = lim, supsupmﬁ > ictnntmmntm | (@) |,
Ae) k.



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

