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Abstract

This paper studies the Cauchy problem for a system of mixed fractional Schrédinger
equations with non-gauge nonlinearities. By introducing an effective test function,
we derive an ordinary differential inequality on the weighted integral of the solution,
prove that the solution will blow-up in finite time by using the properties of ordinary

differential equations, and obtain an upper estimate of the lifespan of the solution.
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1. 5|5

AR B 5E 155 75 RE 2 (NLSEs) A& — Ff i UL I B2 ) B, 0 - Hd VF 2 2R B hok 1
B AR S [1-6]). ASCHHERAA AR AR URR & 20 8 5 i TR &
e b5 T RRAL:

i0u+ (—=A)2u = M|ulP + XaoJul|v]P~! (z,t) € RN x R,
0 + (=A)5v = MfulP~ o] + AsvP (z,t) € RN x R, (1)

(uv U)(l‘, O) = (U'O?vO)
KHa, B € (0,20, MaFlAs € C\ {0},(—A)F = .F¢|o.F AT FKos il AR 4, 58 SUN:
1

(FN©) = F©) = oy [ @i

XA RGUR B TG AR 7 B BN SR AR R A E R (7))
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i0u + (=) 2u = (aulP~t + bjv[P~Yu  (z,t) € RY x R,
0w+ (—A)2v = (blufr + oY (z,t) € RN xR, (2)
(u7 ’U)(!IJ, O) = (u07v0)

Hrfa,b,c € Ryu,v: RY xR — CN, N > 1. KF(2), R 2u(z) = ety (x),v(x) = e2tvy (1), B
A — MG IR R4, RIGAZ 2R 25 F BV, FlinYa = 8 = 2 I, Bartschf1Wang [8]
BT 1 (2) 7£EN 4ETETE T (N < 3) B IEFESAFAEMAAEAER) 7873 b EE %A Cipolatti, Zumpichiatti
(9 FT T — ENLSEsSE I 177 7£ P AR 8 Ve (e ) 2 P iB I 25 &5 /%), Lopes [10, 11)#/ 5T 7 NLSEs
HIINSE 3% A2 E M. Nguyen, Wang [12] iEBH 7 (2) /EN = 1,p = 2 B IL P M AFEERIRR 2 1
Ha,b,c H1K%. Cely, Goloshchapova [13]H XA FL T Mp = 3 I, JT7FR4L(2) 762 K B2 73 P
FOE M. HEAk, Chen®s [14FEH —4E1ETE T T RRAH(2) 218 B — R, 3t—22 15|t 1
FEN < 2,p=3,a =2 I, RV 8. Bl /e Sk (16 EEHE 8510 2 =415 T8, uE T
AT E (uo, vo) < 0 B, HFELHME (u, v) FIRRIERRE.

TEIE -2 R BT IR B S A, Jl s 7 B R R S MR 75 @ b 5 AR T B E FE B 7R X Pl
SN AR BA B0 = o' + C(C AFE) IS 1R, FRAETTREF R, o ARt
Tt |P( [17,18]), THIXANTU) HILAEAR KRR L b 2xsma 7 FR AL i S B 9. IR Fujiwara F1Ozawa
FESCHER [19]H%F BN B8 15 7 R R U IIBAE, 7 —4E (Al Mo = 1 I, WERAELMETON [ulP~1u, J7
PE¥ A Ep € (1, 3) I AFAEAR R, A AELRYETU A |ulP, MR Ep € (1,2] MM T .

T (2), TTRRAL() AP B Re s AE JE M, DRI AT 5 T (2) I S VB A 45 1856 (1) FR AN IE
M. AP EATRET R4S (1) FBaE M, @k 5] N, 4560 JE IR uEuE B (1) 275 A BRI A
PR X LA SO BREAE T I B — 53 P DK B AR o IR T 5 20 B 5 7 AR 5 (R AR R M T SR 1Y
RIAE. BRUbZ AN, FRATICAF B 1 IR A AE I 8] 1Y) b S vt

EH K <CgBEfSg, ¥fSgS fEES~g, HPCR—ANIEEH, HXETHG—C
(A P Be AR 2 AN R N T, FRATIRA A SO E HE 518
EIB1.1. Lug,ve € L*(R"), i/t

Mg(0) 4 (Lg(0) — 2C,, , ,AR" /7 > 0,
Hx = min{| R\ + X2)|, R(As + X2)|},R > 0,p € C HHER(AM ) > 0,R(As)y) > 0 i 2
R(pA1 > 0); R(pAs > 0),
MER(AA2) < 0, R(Aghg) < OFF, F5 Eidk— 25l 2
R(p(A1 + X2 > 0), R(p(As + Ag) > 0,

HAMg(0), Lr(0)5C,, 2 EXMT

Ma(0) = =3(p [ wo(e)in(@)d): La(0) = =3(p [ wo(o)vnlaldo)
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Cp

n,p,pA

_ 21+q/ppfq/pq71§}e(p<>\1 + /\2>>q/pA;1w(/w($)dI)p;
T4 HE (u(0), v(0)) = (ug, v0) LT > Thporas B, (1)FEZSIAX (T) R TEAE, Forp
Topras =(Mr(0) + Lr(0) = 2C, p , A\R" /7)1 77

((p= 1) Dy pr, , BT07D)

Doy =2 R 7 [ dla)da) (Y o),

X(T) = C([0,T); LAR™)) nC* ([0, T), H#R™)) N C*([0,T), H“(R"™)) N L>°(0, T; L?(R™)).

2. IEPARTREEX 55138

EX2.1.20] Zae€(0,2). XE—EXERY ERREES. WRY 1555 Laplace A
T (=) 2 —NEREE T, & X

(—A)E veX o (—A)3y = CN,QP.V/ v@) = o), (3)

gy |z —y|Vre

PVATRIIPEAL, O o RN, 0.
EX22. W, € Liyo(0,T5 L (RV)) 1 L, (0,7 LP(RY)) BRI

T T
/ (u, iBup + (— 1) )t = / Ol + Al [oP, 9)dt +i(to, 0) (4)
0 0

[w

T T
/ (0,100 + ()% p)dt = / ol o] + As[of?, @)t + i(vo, o) (5)
0 0

SHE R IR R e € ([0, T]; H™(RN)) n CY([0, T]; L*(RY)),m > max{a, 8}, ¢(T,z) = 0 Ex €
RN b, BATHR (u, v) R AR (1) IFIAR. KB, )RR L2, 52 LA(f, 9) = fen F(

SI2.1. % (z) = /14 (|| - 1)3, Hy = min{a, 8}, 2(x) &—MES Bk %, 52 LF:
1 lz] <1

P(x) = (6)
(@)™ x| =1

MFHT Mz € RY o € C2(RN), FAE—AMURIT N, aff) IEH B Ay o 13 (—A) 503 2 LR IZ
it
[(=2) 59| < Anoth() (7)
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WE: AT R, A2 r = |z|, HHEY ()BT

z 0, r<i
V() = —¢'(z) = ®)
" —(N+)(r—=1)?2(x)~N=73 r>1
ol
0, r<1
Al ~(N ) (= 1P )N

Dbl = S ) + () = ©)

—2(N +)(r = 1)(z)~ "3
N+ NN+ +3)(r = DHax)™ V70 r > 1

B HRAEY (x) € CP(RY)H|AY(2)| < (@) N Hik, ATRTFEEEO < o < 2. itz sb, @il -
BEE, BATHTURR[ ], |02 Lo < 00, IXATPMEIRATTE AL R B A8 A€ X (2.1) FF
A A B el 45

(~0)39(z) =

_CN,QP.V./ w(w+y)+w(ﬂc—y)—2w(w)dy
RN

2 |y‘N+oz

S Cg’a P.V. lim

o0+ Jo<lyl<t

Yz +y) +(r —y) — 29(v)

|y|N+a

Y(r +y) + (e —y) — 2¢(x)

|y|N+a

— _%pv.

2 ly|>1

dy

Xt I R RIT RIS

Y ty) + v —y) = 20() _ 03] 1
v S Jglvres .

i EARfTE e € (0,2), FATAT LB 2 BRAR 7078 S5 R B AR B R 4518

Y(z+y) + v —y) - 2¢(x)

CN,a
—— PV |y|N+e

2 .

() 3(x) = dy (12)

AT RBIBATAR SR, TIN50 18 2] < 28|z > 2001872, X Tz < 2, AP 43 [X 35k
T NP R4
Ly ={(z,y): |yl <1}, Ty = {(x,9) : [y| > 1}.

FET ATy b, 235005 b Al it

ety +dl@—y) =20@) e [ L 13
. [y +e y S 110;9] L /1“1 [y[VFa—z ~ (13)
vty @ —y) 2@ LI 14

A e y <19l / e S (14)
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¥ 2| > 2, FARER XT3 =870

1 1
Py ={(z,y) : lyl = 2[al}, s = {(2,9) = glal < |yl < 20al}, Ts = {(z,9) : [y < 5lel}-
FEE, Hlz| > 28, F(z) ~ 2] =1~ 2]
D, b, TRz £y > |yl — 2] > |2] > 2 BRI (zty) < o(z) = ()N H

Ut FATAT RAAS Y an R Akt
|

Ty |y | Ve y>20z) YN T
1
< —N—v —— d
<o) /y22:c |y | e v (15)
S ()N x|
< ()N
e, b, H|y| ~ |2| Ty € {y € RY : |z £ y| > 2} 7] 15
Y(x+y) + il —y) - 2w(x)dy
I, |y |V
Sl ([ s [ wle -y 20t [ 1dy)
|a+y|<3|z| |z —y|<3|z| Ll <ly|<2|e|
N N~ N (16)
Sy ey @) al)
|z+y]<3|z|
Sy V(2T + 1)
S ()N
X ERAMEH 7w~k
/ vla )y = [ (o +y)dy
|z —y|<3lz| |z+y| <3|z |
-/ vlatydy+ [ dle )y
2<|a+y| <3| |zty|<2
3|z| 2
< / 1+ (r— 1)3)_(N+”)/37“N_1d7“ + / rN=tdr (17)
23|w\ 2 ’
< r "y +/ rNldr
2 0
<1
R RIATAEEET s _E RS, R B 22 8 @ - nl 45
—y) — 1
/ (@ +y) +|ZZ//)|§+O‘ 20 (@ dy</ maxawx:téy)wvﬁdy (18)
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FHEATHERT 03 (v £ dy) KINiTH, @r = |z + dyl,6 € [0,1], A:

|05 (2 £ by)| < {

0, r <1,
<
(ry=N=7=2 r>1.

|z =+ dy| > |z — oly| > |a| — |z|/2 > 11 FikfEitmrfe:
|050(x £ 0y)| < (£ 0y)~ V772
WR |z + 5y > 2, W(x £ 0y) ~ |o £ dy| > |z]/2 = (z). HILATE:
(£ 0y) ™72 S ()TN

Wz £+ 0y <2, W|z|/2 < |z +60|y|] < 2, XULH2 < |z] < 4. FILRATT AR 2 (2 £+ 0y) ~ |z| ~
TRz £ 0y) N 772 ~ ()N 72 MR AR T 16 € [0, 1] #RAL

|05 (w %= 0y)| < (ar) "N

H1 (18) m 15
W(f‘? + y) + w(x B y) B 2w<‘r>|d < —N—a—-2 1 d
/Fs |y|N+a RN <x> /1“5 |y|N+a72 Y
lel/2 1
< —N—vy—-2 d
S [ o)
S (z) TN | e
S z) =N
G54 (13)-(16)F1(20) /143 T A X iz € RY R RAL.
[(=2)F¢| < (2)~ (21)
WEEE. U

513E2.2. 21] 40 < a < 2,2 € (RV) &— i Ro% € LoRN)LiE k% SHE=X
IR > 0, 2¢r(z) = ¥(z/R). MXFARz € RN, (—A)2yr(z) AU FHER:

(L)% yr(x) = R™((=0)%¢)(x/R)
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3. EIE1.1H91ERA
WARG (DI —HE (u,v) € X(T), T > T,,p, N, p. 2
MA(T) = =3(p [ wla)in(e)dn)i La(T) = =3(o [ ol@)bnla)do)
T H 5 2. 105 #2201 45

qa
dt

M) = R(p /R i0ult, 2)yn(r)do)
=R([ (Mlulta)l + palulloP ) aa)de
~ R [ ulta)(-A) Pin(e)do) (22)

> R / (P\alult, ) + polul o~ )bn(x)da
RN

— Ao Bl [t ) n(o)de

[ 28 ] £
Lraty=m [ (ot ) + phafulol? " )(a)da
RN
(23)
—Aw Rl [ ot )lvn(e)ds,
BR(AA2) < 0,R(A3A2) < OFF, FIH Young NG X IF45 G (22) FH(23) I 15
d d
LR+ M0 =R [ (o0 -+ d)fult,a)Pina)do
TR [ (o0 + Aot ) Pom(x)da
RN
(24)

— A Rl [ ot @)oo

— An R p] /RN lu(t, z)|Yg(x)de.
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i 8 IR PEANSE XM Young A 55 U A] 15

AnR™%|p| /RN |u(t, z)|Yg(x)dx

< AngqlplR™ (/RN wR(x)dx> v </sz |U(t,x)|p¢3(:p)dw>1/p

1/q 1/p
< Ay |p|RN/5=o ( / w(@m«) ( / |u(t,az)|”1/)R(:r)dx> (25)
RN RN
< p= g 2UPR((p(M + Az)))q/plplqA?v,yRNq“/ Yex)de
]RN
F2IROO X)) [ fultn)Pin(o)ds
RN
il
|Mg(t)| = ‘% (p/ u(t,x)ﬂ;ﬂx)dm)
RN
(26)
1/q 1/p
o ([ )" ([ o) "
<ol ([ vtada) ([ e oPoneds
R 7T 4
Ao Bl [ Jolt,n)lon(o)ds
RN
< g 2R +20) ol AL B [ ()i (27)
RN
F2Rp0a+ ) [ Jolt )P on(a)do
]RN
P
La(t)] = \s (p [ ot syintayas )
RN
(28)
1/q 1/p
<tolrn ([ vas) ([ oPontoan)
BK37.(24)-(28) I an F A%
p
(a+Db) <Z |(p_j_1) a? + ),
DOI: 10.12677 /aam.2024.135243 2557 I FH#e e t J


https://doi.org/10.12677/aam.2024.135243

TR

FA15 2] ; p
%LR(O + %MR(t)

> 27 R(p(A1 + A2))lpl 7 (/RN w<m)da:) - RNE=D Mp(t)?

—p+1
LRG0 ([ wlodtr) Ry
RN
—p_q/pq_12q/p§R((p()\1 + )\2)))_‘1/P|p|QA‘]IV7’yRN—qa /RN w(x)dx
— p*q/pq712q/p§}:e((p()\3 + /\2)))*11/17|p|QA‘]1V77RN—qﬁ /RN b(x)dz (20)
—p+1
> R PR ([ s(ea)
RN
((MR(t)” = CR paBYP79%) 4 (Li(t)” = CX,, , h BN 97))
—p+1
> 2—1§R(p()\)|p|_PR—N(P—1) < w(m)dx> R-N@-1)
RN
“((Mg(t) — C’N,p,p,,\RNfa/(pfl))p + (Lg(t) — CN%p’/\RNfB/(pfl))p)

> Dy pa g RV (Mg (t) — COnpopn RN /@71

(30)
+ (LR(t> - CN,p,p,ARNiﬁ/(pil)))p'
AR B R T
@ (La(t) + Ma(t))
% R R
> {((MR(O) - CN,p,p,ARNia/(pil)) =+ (LR(O) - CN,p,p,/\RNiﬁ/(pil)))lip
(31)

—(p— 1)DN’p’/\’pR*N(p*1)t}*1/(p*1)
> 0,
MBNRALETEL = Ty praps B, Le(t), Mp(t) b2 B, KA
Mpg(t) < llullz2 @) 1Vr(@) || L2 @v);

Lr(t) < [[vll2@vy [¥r(@)] 22 @),

M (31) 25 (1) FEC(0, T; L2(RN)), T > T prap 2 HH AT E.
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HR(MA2) > 0, R(AsAo) > O, FATTAT LU FHAH [R] ) 77 R A5G BRI 45 51, P DAFRATT 48 g
IEBE AR, GIEEE.
4, &

AR SO 5N B A, HES DG TR AR 43 (R o AN S5 X, R R 1o D7 AR I R R R
B T B E A PRI (] Y BRAY. 31X —J7VE T DA B I R R AR MR AT S, B4 AR & i T 15 7 1%
4 (2) ML, ASCTNTIRE BN E T, HARLR MR AR SO, X A 13 A SO 78 1 7 FR AL AN FF L 4%
JoRE ST IR & T, WIF T T E A TR LA B . R R S I I R OB A RO AR T T 5 R Y
PEBRE PRI LE IS Rl T, (R0 R AR I A O IR NI T, AR SR ORI 78 07 )4 SR 48 T 4B /s R 19
BB . JFRI BB AL, S B35 b b oo Al R BB AT .
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