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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 2.3 21:00.

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 7TMB),
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 (25 points). H|W7 LN fr e 5 B, IERRE a4 HukRe, SR et P EE .
(1) & 1 <p<q<oo, E=1[2023,2024], Nl LP(E) C LY(E).
(2) 1 <p<q<oo, E=1[2023,2024], Il LY(E) C LP(E).
(3) &

Ho(z) = (4rt) " Fe121/4 2 e R3¢ >0

H |z| £~ Euclidean J0EL NIXFTAER f € L3(R3),
° 1
tlgr(l)ﬂ |Ht * fll o = 0.

(9 B1<s<r<t<ooue L(QNLUR), 0 € [0,1] 2
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Question 2 (15 points). % f:C — C 224K E, RFEMEN f #15 vz € C,
F(z) = fo f(z) - 2

BEER.

Question 3 (20 points). BERH: T PRI R B — A THA .
(A)Z f:D— D REMEE, EF D={2cC:z< 1} FRBEMEZ, £(0)=0,Vz#0, f(2) #
g+ UEFH
. 4046 In 2023

FON= 30252001 -
(B) & f BG¥FH Ct={z€ C: Rz >0} LRILRLIKE, V2 € CH,|f(2) < 1. F B f(1) =0.
IJ__EED% 2023

> 1f(n)] < 2025 — 21n 2025.

n=1

Question 4 (20 points). 4 C([0,1]) F/RXIH [0,1] ERSEEZELLREZE. S ER C(([0,1]) /Y
FRBRIAEGE L? JE3CT). i REFEFE C > 0 15

[fllee < ClIfll2, VS €5,
2 S RFIRAER.
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Question 5 (20 points). & E 5& R* FHAIIE, 1 <p < co. & LP(E) FHIRES {u,} HE
(1) Vn € Ny, FAEEREL M > 0 15 |lu|, < M.

(2) up(z) = u(z) ae. € Q  (n — o0).

IERA w € LP(E) 3 A

8 P Py _
Jimn (o} = fan = ) =

Question 6 (20 points). & E 7 R® FIFE, s > 0, SHEER 6 > 0, & X

H§(E) := inf {Z (diamU;)* : E C | J U;, diamU; < 5} :
i=1 i=1
45 /AN, H(E) A, BY 0 — 0 TR 73(F) = lim H3(E), W H*(E) W&& E
[ s 4k Hausdorff MIFE. 15 H*(E) M oo BKZEE] 0 KX MmFE s #FH E B Hausdorff 4
%, iCH dimg E, B dimy E = inf {s > 0: H*(E) = 0} . &% 4
F ={z€[0,1]: z THHRIFH AEEL.

F A[LH [0,1] RiErE EHE—ETFXEFRES]. BAPRNT:
& Fy = [0 1] i Fo F X T [10’ 10] [10’ 10] [% i] [ﬁ ﬁ] [
HWTIERELAIT T &, 56 &k B9, F, $8 58 MREA 5 b
HIEE ALY, B .
F= ﬂ F.
k=0

o ERE RS F,iTE HY(F) L dimy F.
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