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On inferior and superior partial sequences of the triangular numbers

HUANG Wei
(Department of Basic Baoji Vocational and Technical Colleges Baoji 721013, Shaanxi China)

Abstract: Aim  To study the properties of triangular numbers and their partial sequences in Only
Problems, Not Solution, which was written by Professor F'. Smarandache, a Romanian-American
number theory expert and it was published by Xiquan Publishing House in 1993. Methods The ele-
mentary method and analytic method are adopted to discuss the aforesaid aim. Results By discussing
the limit problem of the arithmetic mean and the geometric mean of several partial sequences of trian-
gle numbers, the asymptotic formula of these sequences are obtained. Conclusion The relevant re-
search work has been extended that F. Smarandache professor discussed in Only Problems, Not
Solution.

Key words: superior partial sequence of triangular numbers; inferior partial sequence of triangular

numbers; mean value; asymptotic formula

MSC 2010: 11B13; 11H60

1 3 r , r
F.Smarandache [ 1] [2-6] . n
: ., .
S(m 3) = ’"“”Tﬂ) (m= 1,2 - 0D = m m(m2+1):n>m(m2+“,meN*},
S(m, 3) O = mird m(m;rl):n< m(m2+l)’m€N+}
( 1)9 m ’
[2-3] - i w (n) n
1 , ,  valm)
ms 3(2m+m(m* D G—2)G= ;
* . 2010- 11-18, . 2010-12-16, . 2011-03-09 09: 05.
(10671155, 10871123); (SJO8A28)

(1961:), s , : . Email: w phuangw ei (Y163. com



24

2011

9 :1, 3,67

10, 15, 21, 28, 36, 45, 55, - ’”(’"Tm

wD=1LwuwQ)=1LwuB) =3, wud4) =3
wB3)=3,w6)=6 u (1) =6 u: @)= 6
w3 (9)= 6,u3(10) = 10, us(11) = 10, --
w(D=1wn2)=3wrB)=3nl =6,
vi(5) =6, vs (7)) = 10, v3(8) = 10,

v3(9) =10, vs (10) = 10, v A1) = 15, --

. N /
L] \ / L] L]
P . N / /
3
6
N /
\ / / ......
N/ 7/
10
1
[ 4] .m = 20+ 0D,
. S3(l’l):
[ws WD+ us @)+ us B) + -+ us ()] _
n
IRSYS
n;u‘ @),
Ln) =
[vs Fvs@)FvsB@)+F A vsn)] _
n
IR
n;m(l),

Kim)= w3 (D) +us Q)+ us3)+

ot s ()T = {Zm (i)} #,
=}

Lim)= (ws(D)+ v Q)+ vs(3) +

1 ‘ L
et vs(p))n = [ E V3 (i)] !
i=1

S3(n)y )y Ks (n)y L3(n),

2

9

Zm (n)=

=X

%xz + O[x%] s

;{w (n)= %xz +O(x%] .

1 ny
S3(n) Ss(m)
13<n>_1+0( - lim L b

2 7,

K3(n) I K3(n)
L) =1+ 0(ni), L ¢
’lri’r(rxl)(Ks m)— Ls(m))= 0.
3 ny
S3(n)— I3 () = 2./2n% +01),
li L) —Ss(n) 25’
n—>c n2
lim (1 () — 83 ()7 = 1.
2
n> 1, SGm, 3) =
m(me’ m= Jan+ o).
n> 1,
L(2m—0—m(m—l))‘|—1<
n<< %(2(m+1)+m(m+l))
. m= [2n+ 0.
[4] .
3
x>1, M [1Lx]
%(2M+M(M—1))<x<
%(2(M+1)+M(M+1))o
m, m—+ 1
n ur(n):m(mT_‘_D,

e KGO -5y — 1)), (K ()

")’ Ly (n)

_LS(}’Z)) ’
x =1,

m(m+1)+j

2

S O, 1, 2, ey m

M1

gtw (n) - Z;S(t.?:)é;?(ﬁld)LB (n) +

_ mGm+t1)
2 b



1 Smarandache

25

M1

SO Tn< x = 2

> wnw = Zm(ZJr(ml))[ Z 1] +
n=1

ulm=m

(SM 3+ 1)+ M) =
D m+ 1)[%(2+ (m— 1>>] o) =
=1

M1 s a1
,Z;{ZM m+2m]+

o) = %M“vLO(MUO
n=x M= [2x+0Q),
;uz (n)= %szrO(x%j .

M1
Ew(n) = 2

n=x =180 D<mE=S1L3)
M-
=

ws (n)+

2

S(M, 3)Xn=x
ulm=m

(SM. )+ 1D+ ot M) =
M1
> (m+ 1>[%(z+ (m— 1>>] o) =
t=1

S

1 3 2 5
[2m + 2m —|—2m—|—1]+

1

o) = %M‘ +ouH).

M= [2x+0),
Zva(n)z %szr O[x%] .
ﬂ<x

n—x

xX= n

Ss (n) = %ZM(’Z): %nJrO(nﬂ ,

Ln) = %Zw(n) = %nJrO[n%] ,
%n—FO(n;_]

Ifg;:): %n+0(n12'] =1+0(n 1.

Ks(n) %"*0(”% '

= c=1+o0(n ).
Ls(n) 1 L "
[?n—FO(n 2]}
S s K3 ()
R L AR

't 1) S
ws ()= D, - Q+m)| D, 11 +
1 n=1

lli)rmes m)=1, nh)rrlla n) =1,

nqu})(Ks(n)—Ls n))=0, 1.2

I — S3(n) = %{Zm ) — > (m)]

M1
L[Z[Lm3+2m2+im+1]—|—0(1\/[z)]—

n

[1]

[ 8]

n

m=n m=n
2 2

m=1

m=1

l[%[%nf —mt gm] +o<MZ§ -

M1
%Z Gm®+ dm + 1)+
m=1
2
0OP) = %M% 0[%] e

M= [2n+o0)
In(n)— Su(n) =2 J2n+00).
3

lim I (n) —J_Sr(n) — 2 /2

N> n2

lim (L () — S, ()7 = 1.

SMARANDACHE F. Only Problems, Not Solu-
tions[ M] . Chicago: Xiquan Publishing H ouse,
1993.

r [J.
: , 2010, 35( 1. 101-104.

r [J].

, 2009 39(18):5432-5434.
L1
, 2005(2); 3-5.
[J]- , 2006, 26(3); 287-
2809.
[J]-

» 2006, 23(6): 818-820.
HUANG Wei. On the mean value of Smarandache
prime part P(n) and p(n) [ C]//ZHANG Wen-
peng. Research F. Smarandache Problems in Num-
ber Theory. Ann: Hexis 2010. 100-104.
TOM M A. Introdvction to Analytic Number
Theoryl M]. New York: SpringerVerlag, 1976.

(A 5= %)



( ), 31 , | 26-29, 72, 2011 3
Journal of Baoji University of Arts and Sciences (Natural Science), Vol. 31, No. 1, pp. 26-29, 72, Mar. 2011
DOI: CNKI: 61— 1290/ N.20110303. 1512. 000
http:// www. cnki. nev kems/ detail/ 61. 1290. N. 20110303. 1512. 000. html
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Preparation and characterization of CuO nanopowders doped
(Bao. 87Ca0.09 Sro. 04 ) (Tio. 90 Zxro. 04 Sno. 06 )O3-based Y5V ceramics

ZHAN Xinxing's XING Yi-lin', SUN Fang-min’,
CHANG Zhu-guo', CUI Bin', ZHANG Feng-xing' "
(1.School of Chemistry & M aterials Science, Northwest Univ., Key Laboratory of Synthetic and Natural
Functional M olecule Chemistry (Ministry of Education), Shaanxi Key Laboratory of Physico-Inorganic Chemistry,
X7 an 710069, Shaanxi, China; 2. Xi an Hengtong Electrical Ceramics Co. Ltd., Xi’ an 710043, Shaanxi China)

Abstract: Aim  To study the effects of different amount of CuO nano-powders and sintering
temperature on the microstructures and the dielectric properties of BCSTZS ceramics by preparing
(Bao.s7Ca0.09810.04 ) (Ti0.90Z 10.04Sn0.06 )O3 ceramics (BCSTZS) with CuO nano-powders as sintering aids.
Methods A series of BCSTZS ceramics as samples were synthesized by doping CuO nano-powders
with solid phase method, then not only were the samples characterized with XRD, TEM and SEM
methods but also dielectric properties of the ceramics were measured. Results The density and dielec-
tric constant of ceramics increased obviously with the increase of the Nb content in the low -tem pera-

ture sintering. In all the additive systems, the single addition of CuO nano-powders was an effective
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