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Abstract

In this note, we consider the boundedness of the pseudo-differential operator T, whose
symbol a belongs to Hormander class 57", on Besov spaces.Let 0 <p<1,p>1

np—1)/p ,1<p<2;

mo:mo(pyp):{ n(p—-1)/2 ,p>2.

If a € SJy and s > m — mo, then the pseudo-differential operator 7, is bounded from B, , to

B;;f”mo, And our work is to generalize a result of Stein.
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ia, fx EEK)— 2 Hormander fF [3] 51 #EHormanderdE ST FABa)& T-5)5(m € R, 0 <
p, 0 < 1)RARN T £ EiEbra, 8, a WL

sup (1 + leh=m*re=207 0 a(x, €)] = Aa,s < +o0.
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RodinofE [6]HEHI Xm < n(p — 1)/2M T, /EL? B4 F. R T — il Ta e SIYV7 ff
BT EL? EARA TN, FUMRGla € SO, LLZFH Ching [7]HStein [8] P. 272. X]L?iﬁ”ﬁ)ﬁ‘r%t
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WHETHTR, Ha € SZ(f DRI, 26 L2 1 R0 T, R0 T35 5 T ) 5 49, Stein e [8]F
A MHERRNEER.

2. AXERE
FEHEA ([8] P. 253, Proposition 6) #1%a € ST Hy > m, MAWH I 55T, /& MLipschitz4
LA, FIA, _, HOH FEBL

BATVEA ST ) EEH BN LA J7 T HES Stein X AN 45 . 1 %6 AT 44 T Littlewood-
Paley 7} fift fl1Besov 1], 1X B B, R/RR™ o LUF 3T o022 e FIER. BUEET S € C°(B,) #13
e € BilEfn(€) = 1382 X

BE) =n(&), ;&) =n(277¢) —n(2'77¢),5 € Z.
B E Mo CEFEEIA{E 2771 < €] < 2T}y HAHEIGUE LA T 555X

&+ %) —n§>+2 — (2" = 1,V¢ € R

oj(z) = 21"py(272),Vx € R, j € Z.

S/(R™)F/REH LR E A1), X Ts € R,0 < p < 00,0 < q < oo, BATE XLAEFF K Besov s [0 15
X Besov 7 [H],

oo

By ={f €S :|Iflls, = lo* fll+ (2 s = fl,)1)7 < oo};

j=1

oo

By, ={f €5 I fllsy, = (D (2°lles* fllp)*) s < oo}

Jj=—00
XFseR,0<p<oo,q=o00, MANTEEIEN

By ={f eS8 flls; .. = o= flo+ Sup 27%[lp; * fllp < oo};
Sy<o0

By oo ={f €S \flls; . = S}éIZ)?jSHSOj * fllp < 00}
J
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W, VUEHEATIE
Ajf=pj*f, Sof =px[.
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H W BOBARM T, p,p, m, sheafe S F 69 F L F 502
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HA.
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T,S0f(x) = / ¢ a(e, (e fE)de = | Fa.x—y)f(y)dy

n Rn
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MStein [8] P. 253, Proposition 69413815 J3 &, 4L LALittlewood-Paley 7 it T H, B5T 7 L
IETAE— KA T Besov R B LA FE. A Ja, FATWFTUHI A B RERE A SCHIZE RAHE) 2 B A
ST fEBesov [A]_E A FHE.

&% 3l

[1] Hérmander, L. (1965) Pseudo-Differential Operators. Communications on Pure and Applied
Mathematics, 18, 501-517. https://doi.org/10.1002/cpa.3160180307

[2] Kohn, J.J. and Nirenberg, L. (1965) An Algebra of Pseudo-Differential Operators. Communica-
tions on Pure and Applied Mathematics, 18, 269-305. https://doi.org/10.1002/cpa.3160180121

[3] Hérmander, L. (1967) Pseudo-Differential Operators and Hypoelliptic Equations. In: Calderén,
A.P., Ed., Singular Integrals. Proceedings of Symposia in Pure Mathematics, Vol. 10, AMS,
Providence, RI, 138-183.

[4] Hormander, L. (1971) On the L? Continuity of Pseudo-Differential Operators. Communications
on Pure and Applied Mathematics, 24, 529-535. https://doi.org/10.1002/cpa.3160240406

[5] Hounie, J. (1986) On the L?-Continuity of Pseudo-Differential Operators. Communications in
Partial Differential Equations, 11, 765-778. https://doi.org/10.1080/03605308608820444

[6] Rodino, L. (1976) On the Boundedness of Pseudo Differential Operators in the Class L7";.
Proceedings of the AMS, 58, 211-215. https://doi.org/10.2307/2041387

[7] Ching, C.H. (1972) Pseudo-Differential Operators with Nonregular Symbols. Journal of Dif-
ferential Equations, 11, 436-447. https://doi.org/10.1016,/0022-0396(72)90057-5

[8] Stein, E.M. (1993) Harmonic Analysis: Real-Variable Methods, Orthogonality, and Oscillatory
Integrals (PMS-43). Princeton University Press, Princeton, NJ.

[9] Alvarez, J. and Hounie, J. (1990) Estimates for the Kernel and Continuity Properties of
Pseudo-Differential Operators. Arkiv Matematik, 28, 1-22.
https://doi.org/10.1007/BF02387364

[10] Guo, J. and Zhu, X. (2022) Some Notes on Endpoint Estimates for Pseudo-Differential Oper-
ators. https://arxiv.org/abs/2201.10724

DOI: 10.12677 /aam.2023.123086 845 I FH# e


https://doi.org/10.1002/cpa.3160180307
https://doi.org/10.1002/cpa.3160180121
https://doi.org/10.1002/cpa.3160240406
https://doi.org/10.1080/03605308608820444
https://doi.org/10.2307/2041387
https://doi.org/10.1016/0022-0396(72)90057-5
https://doi.org/10.1007/BF02387364
https://arxiv.org/abs/2201.10724
https://doi.org/10.12677/aam.2023.123086

[11] Kenig, C.E. and Staubach, W. (2007) ¥-Pseudodifferential Operators and Estimates for Max-
imal Oscillatory Integrals. Studia Mathematica, 183, 249-258.
https://doi.org/10.4064/sm183-3-3

DOI: 10.12677 /aam.2023.123086 846 I FH# e


https://doi.org/10.4064/sm183-3-3
https://doi.org/10.12677/aam.2023.123086

	1 研究背景和现状
	2 本文主要结果
	3 主要定理的证明
	4 总结

