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ﬂ Author: Alina Lagrange

Contest Introduction

1. There are 6 problems. The full mark of this math contest is 120. The exam will
begin on 8.19 18:45.

2. After the exam, you need to open the math website link http://lamu.run (or
https://lamu.run) as soon as possible to complete the upload of the answer sheet.
If you do not know how to operate it or your file is too large (more than 60MB),
you can also send it to my personal website E-mail: alinalagrange@lamu.run or
my math website offical E-mail: math@lamu.run

3. This time the contest is a closed book exam. Do not discuss each other or send
questions to other chat groups during the exam.

4. This contest is made by Alina Lagrange.

(My personal website http://alinalagrange.cn)
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Question 1 (20 points). HI¥r AN an L 5 IERS, IEFARanA28 HHER, BE R
U A .

(a) }TF 1< p<oo, FHAEEE C, H2: NTHER R LHRFRATFRREL f, a0k
f e LR, WA

1/l < Cpll flp,
Hr £+ & Hardy-Littlewood TR RMEEL, & X H:

fr(@) = =S B / £ (y)ldy.
(b) XME [0,1] ETEAWHEHEZTNESE E E’]%“?E # xg 7£ [0,1] L Riemann AJFH,
[FIEFIXIE] [0, 1] EZFMEEHE F BFFIEREL xp 7£ [0,1] Riemann AJAA.

(c) 152 0 RIS EEASE X X EHSNUE, H BAE—1] Borel 8 AT H. (X)) <

OO?

\

Ey = {:r e X: limsupw = oo}.

p—0 P

B2 E Bﬁ*é& Hausdorff UIE mpy(Ey) = 0.
(d) ¥ Xo £ Banach Z5[A X #PIF 2. iCRTBLAT

Q: X — X/Xo, x— x+ Xo.
s X BRIAMNE X, f1 X/ X, BX.

Question 2 (20 points). ¥ a = (a)nez € 2(Z), B

Z lan|? < oo.

neZL
(1) I E R EFEL € > 0 [H15

2

D

meZ

< Q:Z |an|2

neL

z : G
n—m

neZ

n#m

fERL. 783X B AR BURTEX T C < ¢, LA ANERER ¢ Bifeh ¢ FY
NEXTE a € 2(Z) AL
(2) IEFAELE &€ : ¢ EHBmEL.

TEE 7ML lamu.run 3

Author: Alina Lagrange




| &
KA Author: Alina Lagrange

Question 3 (15 points). HiBH: WK H M &GUE R —HITREE.
(A) & g REREL g(0) =1 HXFTH 2 e CHE

l9(2)] < e

B f RITCFEREL BOMEREEL 20, £ 20 LRI HIEMTREL
f(2) =) calz = 2)"
n=0

H, FEENEER n 15 c, =0 (B fM(2) = 0). HEREEHFEXED f,
15 9(2) = 9(2) — f(2) £ C EF SNEUNEN 20267 5 AFE, WEBAIRIISE
W B, KT H 2 Lk SR f.
(B) 1% s
* arctan (z
I(k) = /0 @it ha? 1 1)2d:1:, ke (-2,2)U(2,00).
WY k> 2 B,

I(k) = m(k+3) 7(k=3) aretan ( k—2 )
C16(k+2)vVE+2 4k —2)vVE — 2 VEF2+2v2
w(k—1)
2vV2(k — 2)VE + 2(VE + 2+ V2)’

Y 2<k<2HB,

1) = mk+3)  wB-k) 22 +VE+2+v2—k
16k +2vVE+2 82—-kV2—k \2v2+VE+2—V2—k
w(k—1)
Ve —VE R 2+ )

Question 4 (20 points). ViH: W THP &R 5 — TR
(A) BERRBUCR n>3{HEVreU, {MAr:0<A<1} CT,
Tite

u € C*U) &

—Au = |[ufflu, z€U,
uloy =0

HIfE, B p> 1+ L, KETEHE LR TR R EY w.
(B) 1% F(z) € Cla,b] ZiEEEMKEY, f(x) € Lla,b] /& Lebesgue A AR, UERA:
FEREZRE—NTTHEZING F'(z) = f(z), W

/ f(@)dz = F(b) — Fl(a).
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Question 5 (20 points). ¥ f € Li.(R"),Q C R" ZH/OER A, 04T TAFR
BT AR, FATTH ,
f(fg = W o |f(y) — AVgQ fldy

TR f 15 Q LRPPIIRE), Hrh Avg, f £oR f 7E Q LHFIE. E XL

| fllBMo = sup fo.
QCR”

(1) K >0, K a KIEKIE ap 15 (In|z|)* € BMO(R").

(2) X EERIERKME ap, IERH: s < 1013aq & H*(R?°%6) ;) Hilbert 2 B FI7E 5340
o

(3) % f € L'(R"), g € BMO(R"). iERH

f*g € BMO(R"),
HH
1. * gllemo < ||l [lgllBMmo-

(4) UEFAFERE L © 1H15

lullspo < Cllull 43

XFETE AL w e LL (R™) N HE(R") L.

Question 6 (25 points). % EIELNMETTTE
d2

T

XE pt,z+1) =pt,z) B pt,z) 5 t B—DAER w = (w, - ,w,)" KIHE
HIREL, RIFFAERE AE T x T LRIREL £(0, x) T2
p(t,l’) = f(Wt7x)7

T" = R*/Z" &—> n HIHE. BE f(0,2) & T x T EFA—L@ETEEHFE
R w 2
|(k,w)] = [k, 0#k €2, (2)
ﬁi‘ v > 0 &EEL UEBRIIR (2) BOL, B4 (1) #& Lagrange Fa i€ B TR 25
ps

/ f(0,z)dfdz = 0.
T xT
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