40 4
2016 7

Journal of Jiangxi Normal University( Natural Science)

Vol. 40 No. 4
Jul. 2016

( )

: 1000-5862(2016) 04-0349-05

(1. 110161; 2.

10 177.91 A

0
19 .
1-6 1041 3
1243 . 3
() +o(t) e x(t) (1)) =0t e(01)
x(0) =x10) =0 (1)
ax (1) +Bx"(1) =0
a=08>0 o( 1)
t=0 1¢=1
(1) 7
7
6
. 3
(1) :
q(t) =B’/ 2(a+pB) te 01 C 0
1 ={x 01 —>R|y 01 x (01)
lES(lil)p])q( 1) |x(t) | <+ oo}. X €
C, 01 c, 01
o] =max{ [[x|, [}
il = max fu() [ Nl ll2 = sup (o) [x (o) |-
1 Clll 01 Banach Vx e
120160145
(61473065)

(1964

110167)

DOI: 10. 16357 /j. enki. issn1000-5862. 2016. 04. 04

C, 01 |xf(a) |< Nl /q() ¢ e (01).

(1) 10
G(ts) =
at’ (1 —s) Btz
2(a +p) +2(a+3) 0siss<l
at’(1 - s) B’ (15" o
2(a +p) +2(a+/3) B 2 O0ss<st<l.

2 G(ts) =q(0)G(1s) 0<ts
(1) =pr'/ 2(a+p

P={xeC0l:q() x|, <«) [x],<
x(1) te 01 }. P C;Ol

3 xelP x| =l

N

1

4 e C((01) R L¢g¢<

1

+ o0 F(1) :fG(ls)(p(s)ds F e P.
0
1~ 4 7
1445 .
b () Banach E
P E E 0eDAONP—
P . Mx#Fxxed2NPAre O
1 (A QOPP) =1
6 2 Banach E
P E AQNP—>P

Ax & x € 02N P &
(AQNPP) =0



350 ( ) 2016

1 t—0"
[(Ax) (1) - (Ax) (0) | =

j;(ati1+_38) + a'(j_tlg)d ) As x(s) x7(s))ds -

H)peCO1) NL 01 o(t) >0t e

( ;
(01) fed 01 x 0 +a) x(—m+a 0 J(1=9e(0 () 2 (9)ds] <
+0o9); 10[(1—3) B s)fls x(s) x7(s))ds
(H) dged 0 +9 x 0 +03 0 +o9) tf()( a+p +0‘+B)¢)( s als) s)) ds +
M xy) <glx |qo)yl]) (txy) e fo(t—s)go(s)f(sx(s) x(s))ds <
01 x 0 +o x(—oo + od ; !
max cc ofl-s) B s)ds
(H,) Elgl € C( 0 + o9 X(—OO +9 0 Oﬁt‘SH.rIHnEODéc'SHng(Cc,) fo(t—s)go(.s)d.s—»O.
+0J ) At xy) =g(xy) (txy) e r—1"
01 x 0 +09 X (-0 + o [(Ax) (1) - (Ax) (1) | =

limg,(x y) /x =+ o y
(Hy) g, e d 0 +9 x( -0 +09 O

J;(atgl+_138) + aé:B)QD( s)As x(s) x7(s))ds —

+o)  flrxy) =a(x) (tx9) e [ (=gl s a(5) #19)ds -
01 x 0 +9 X (-0 + o (1-5)
}i{)rigz(x y) /% =+ o0 y ) f( «+p a+ﬁ 1+s) o) fs x(s) x(s))ds| =
xe P A () = [ et f(“ta1+"ﬁ“) +a+ﬁ—°‘(al+‘[;) - B
) e(s)fls (s) x(s))dste O1. o(s) s x(s) «(s))ds -
1 (H) (H,) A P—P _

[[(£=9 @l s 2(s) 21(s)) ds

ﬁ)(t—s +%)¢(s)ﬂs x(s) x7(s))ds -

(=9 (s fs () w1(5)) ds

ﬁ)(t"s +M)¢($)ﬂs x(s) x7(s))ds -

1 a+f
Jl)go( ‘) dSOSCS HXT%}S(L"S HXHg(C ¢) <o fr(t -s) go( s)f(s x(s) x7(s))ds +
_ Yar(l -s) Bi ) |
() (Ax) (2) [ = a(2) fo( a+f +oz+,8) #ls) L(t—s +%)<p(s)ﬂs x(s) x(s))ds| <
s a(s) «7(s))ds —fo(t—é‘)qo(s)f(s x(s) (1-1) laofﬁgo(s)f(s 2(s) x7(s))ds +
x (s ds$lat(1_s) Bt s) fls x(s ! _
() ds| = [ (#0570 + Lrp)etafts «(9) J t—3+%¢(5)ﬂ5%(3) x(s)) ds —0.
() ds + [ @(9) s 2(s) 2 (5)) ds < AxeC ol
1 ) {x,} CP x,eP nlir{lwxn = x, M >0
2j0<p(s)ﬂsx(s)x(s))dss e < R TIPN
Zﬁ)go( s dSOSsn A 0e< |+ Hg(c ¢) <t Apml = wldlee 01) jumls =
(Ax) (1) =0 te 01 % () (e (0D) A x(0) x(0) | < &lx,(1)
4 A(P) CP. lg()x(0) ) < _ max  e(xy).



4 : 3 351

n—+ o

jo(tl ~1) (1 —ﬁ)go( ) fls x(s) x1(s))ds +
AU () x(9) =
[ (=) @(s) s x(9) x(9))ds + [ (1, =) -

"1

te

SUs x%0(s) %,(s))) ds

Ss x,(s) x(s)) -

< j0<o< )

ds —0 || Ax, —Ax, ||, = S(L(l)p)q( t)
te 1

1

< (206 -1) [ ols) ds+

@($)fls x(s) x7(s))ds

Ss %0(s) xo(s))

f’(at(l —s) * -(t-5) )90( s) (s x, ) — f‘lgo( ) ds) ()ng%l%éwg(x y)
0 a+p o Ve >0 38 >0 4, -1, < &
s ) [ (S LB (e ) = (A0 (1) = (A9 (1) | < e (40 10) -
n (4% (1) | < e (A9 (1):x e D}
fAs xp 1)) ds | < supq [I( oz+,8) {(Ax) () :x € D}

Arzela-Ascoli A( D) c' 01

s 25 ~fls s )l + [ (o= a“j‘ﬁ)qo(sw

[ Ax || < [ Ax [y = max { max | (42) (o) |

s 5, %) =fs % %) lds| =0
,max | (Ax) (1) [}

AP — P
D IM > 0 xeD AP —P
||x||$M 1 (HI) "‘(H4)
1 (1) 2 .
| Ax = max | [ G(rs) @(s) /(s x(s) (H,) R >0
1 1
() ds| < [@(s)ds  max  elx ) R/([o(s)ds, max _elxn))>1 (2)
1 1 _ 1 .
I Av s <2 [ @(s)ds,_ max  o(x y) ¢ 01 O ={reC 01
0 sx=<] =y=<]
] <R} plx#xpue(01l xePNa.
A(D) C o1 c' 01 .
Vi, 5, e 01 t, <t, xeD Juy € (01 2 € P e
1
1
[(A%) (1)) = (Ax) (1) | < UO G(t, s) - KoAxy = %y x0(1) < (Axg) (1) —JOG(t s) e(s) fUs

6e, ) ol ds) _ max _a(x w(9) w9 b= G el b max alx) <
() (1) = (Ax) (1) | = [lshds max glxy) Ta(0adn) | =]l
1 atl(l _S) 'Btl S S X\ S x( s dS - 0 o \4:]
jO( «+f +,3)(P( s o) 1) (Axy) (1) | < foso(S) dSOsxsg?%)éysng(x y)
jo(t1—5)¢(s)ﬂ3 x(S) x/(S))ds— Rl :max{”x()”] ||x0||2} sj;go(s)dso
: at,(1 - s) Bt, " o '
Kl s +a+B) P x(9) () ds+  max  e(x )
j:(tz —5) () fls o(s) x7(s))ds| = Rl/(f0<p( ) ds _ max  g(xy) )< 1
1 (2) :
JJ =) (1= S8 g)el s als) 2 9)) ds + S
f“(tz—s)go(s)f(sx(s) x(s)) ds + (A npp =1 (3)
?2 0<ad <b <1
(6 =5) g(s) (s x(s) x(s)) ds - : -
le ¢ N = (Ti-F—,B) m1n L G(t s) o(s) ds) +1

j;l(tl — ) ol ) fls x(s) x7(s))ds| = (H) 3R > R e(x)) =N



352 ( ) 2016
Vo= Ry e (-0 + . R, = 2(a + N Va<R, ye(-o +9. C;O]
B) R;/(Ba”?). R, > R, c, 01 0 ={xeC 01 :|x| <R}

2 ={xeC, 01 |x] <R} Avg Ax v x e P () afd.
x e P af. dx, € PN a0, xy = Ax,. Ju, € P () o %, = Avy. Y1 € a**
Vie a b

(1) Zq(1) % =Ba x|/ 2(a+f =

Ba’ 2(a+B) .. o
2(a + B) ,Ba” R =R,

(xo(s) %)) ds =

b

j Gt 9) gl 3) N x(s) ds >N*R;j; 61 9 gl s) ds =

b

N’ Rz’IE m*iri* J’a* G(t s)p(s)ds =
N Ry T(?H—B)( min. L*G(ts)gp(s)ds)'
2(Oé:rﬁ) S 2a+p)p
pa’’ pa’t 7
Iz Il = llx [l > 2(a +B)R/(Ba"?) =
R,. % || <R,
6
(A, NPP) =0 (4)
(1)
AP P . (3) A NP

(A (Q\0) NPP) =i(ADNPP) -

(AQ NPP) =-1#0 (5)
A (2\0) NP
(1) 2
2 (H,) ~ (Hs)
(1) 2
1 0 <R, <
R, Ch o1
Q ={xeC, 01 x| <R}
O, ={xeC 01:|x] <R}
(3) (4) (5)
A (2\0) NP
0 < a** < b < 1 N** =
(s gy, min [ 6t e a) 1

( Hy) IR, < R, g(xy) =

b‘k‘k
x(1) =q(1) x|l =Ba™ x|/ 2Aa+f =
,Ba**zRS/ 2(a +B)

1

x(1) = (Ax) (1) = joc(t ) @() fls 2ol s)

) ds >f
.

L**G(x s) @(s) N™"xo(s) ds =

j s =

& (x(s) x5(s)) ds =

a+,8
7’%}3 min fi**G(ts)go(s)ds>R3
[ % || = ||xo||1 > R,
6
(A0, NPP) =0 (6)
(3) (6)

(A (2\Q2) NPP) =i(AD, NPP) -
i(AQ,NPP) =10

A (0\2) NP
(1) 2

b1+ | Lee )
g Vs 4
O1+x") =0¢e(01) (7)
H(0) = 270) =0
Do (1) +Bx"(1) =0
B>a=0a>00b>1pu>0.
’U’<CE%HE@C/ w1l +¢) (1 +¢") (8)
(7) 2 .
(7) o(1) =u/ Vi1 -1) fltx
y) = (1 + [2y/4]) (1 +2) (H)
glaz) =(1+|z]9)(1 +2) At xy) <
glx Jq(0)yl) (H,)



3 353

glx y))=

0 O<x<c 0<y<c
9(1+x) =

sup C/(Jlgp( s)ds  max

ce(0 +x

sup c/ max 1+
e,/ (1+ 1y

Osy<c Osysc

Sup ¢/ pr(l +¢) (1 +¢")
(8)
1
sup c/(j o(s)ds  max

ce(0 '+
(H;)
glxy) =glay) =1+
gi(xy) =glxy)
xlirflwgl(x y) /x = lim(1 +2") /x =+ o

x—+00

c

g(xy))>1

0 O<x<c 0<y<c

At xy) =

limg,(x y) /x = lim(1 +x") /x =+
x—0*

ye(-ow +o9 (H,)  (Hy)
2 (7) 2
(7) 1
2
3
3 (1)
1 (Hl) ~ (H4) (1)
2
Xy
4Nk jmax |z (1) [ < R supq(1)
‘xlf(t) ‘gRl ;
X (!22\61) nr R, $t£n(‘c)l)l( ‘xz(t) ‘SRz
R, < ,,f(%pl)q( 1) |x01) | <SR,
Hl) ~ (Hs)
(1) 2
X (02 63) nrpP R, <

1 Cheng Ming. Nagumo theorems of third-order singular
nonlinear boundary value problems J . Boundary Value

Problems 2015( 1) : 1d1.

10

11

12

14

15

Kelevedjiev P Popivanov N Bekesheva L. Existence of so—
lutions for a class of third-erder nonlinear boundary value
problem C // AIP Conference Proceedings doi: 10.

1063/1.4936723.

Wei Zhongli. Some necessary and sufficient conditions for
existence of positive solutions for third order singular su—
perdinear multi-point boundary value problems J .J Ap-
pl Math Comput 2014 46( 1) :407-422.

Wei Zhongli. Some necessary and sufficient conditions for
existence of positive solutions for third order singular sub—
linear multi-point boundary value problems J . Acta
Math Sci 2014 34(6) : 17954810.

Zhang Haie Sun Jianping. Existence and iteration of mon—
otone positive solutions for third-order nonlocal BVPs in—
volving integral conditions J . Electronic Journal of
Qualitative Theory of Differential Equations 2012 41
(18):19.

J.

2015 42(1) :24-32.
Agarwal Ravi P O’ Regan Donal Yan Baogiang. Multiple
positive solutions of singular Dirichlet second-order bounda—
ry-value problems with derivative dependence ] . Journal of
Dynamical and Control Systems 2009 15( 1) : 126.
Li Yongxiang Shang Yaya. An existence result of positive
solutions for fully second-erder boundary value problems

J . Journal of Function Spaces doi: 10. 1155/2015/
287253.

Zhang Guowei. Positive solutions of two—point boundary
value problems for second-order differential equations with
the nonlinearity dependent on the derivative J . Nonlin—
ear Anal 2008 69( 1) :222229.
Moustafa El-Shahed. Positive solutions for nonlinear singu—
lar third order boundary value problem J . Communica—
tions in Nonlinear Science and Numerical Simulation
2009 14(2) :424-429.

3 J.
2010 34(3):277-
279.
M .
2007.
M .
2004.
Deimling K. Nonlinear functional analysis M . Berlin:
Springer-Verlag 1985.
M .3
2015.

( 368 )



368 ( ) 2016

5 Chang Hua-Hua Qian Jiahe Ying Zhiliang. Alpha-strati— 9
fied multistage computerized adaptive testing J . Applied J. : 2015 39(1):
Psychological Measurement 1999 23( 23) :211-222. 69-72.
6 . 10 . CAT J.
J. : 2013 : 2014 38(5):445-
37(1) :101405. 448.
7 . I 11 . I
2013 37(6):657- 2008( 5) :2729.
660. 12 .
8 . I . 2012 44( 3): 400-
I 2006 38( 3):461- 412.
467.

The Item Selection Strategy of Raising Item Pool Security

HE Xiang LUO Fen GAN Dengwen  DING Shuliang WANG Wenyi
( College of Computer Information and Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: The safety of item pool is the key point to the implementation of computerized adaptive test inspired by
the original dynamic a-stratified method and mean inequality constructing another item selection strategy of the dy—
namic a-stratified. The simulation experimental results showed that the new item selection strategy to keep the test
precision of the original dynamic a-stratified method and further improves the security of the test.

Key words: item information; discrimination; item selection strategy
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The Positive Solutions of a Class of Third-Order Boundary-Value
Problems with Derivative Dependence

LI Fengyan' SHI Jinchuan®
(1. Department of Business and Trade College of Liaoning Administration Shenyang Liaoning 110161 China;

2. Keya College Shenyang University of Chemical Technology Shenyang Liaoning 110167 China)

Abstract: By means of the methods of fixed point index computation the existence of positive solutions of a class of
third-erder boundary-value problems with derivative dependence is proved. The boundary-value problems considered
possess different order boundary conditions and singularity from those in previous works. An example is given to ap—
ply the results obtained.

Key words: derivative dependence; third-erder boundary-value; positive solution



