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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 8.29 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 (20 points). HIT AN L 5 IR, IEFRRanA28 HHER, BE R
I A

(a) JTCRR4ER) Banach Z5[H] X Z—Hbi%/ jj P ZRHFFE.

(b) & X 77 Banach Z[Al, A, B & X FHVEREMHET, Nl 0(AB) 5 o(BA) &
Z 12 {0}.

(c) & u £ R EHIAFERE , Hiic

|a(z)? dz < oo,
R'ﬂ

= C HBERTE, f: G- G BEARE,

Question 2 (15 points). % G # C
G FEZH-PAA.

B f(z) NMESET 2, uERH f &

Question 3 (20 points). 1% f ETCAEEREL BOXFTERELEL 20, £ 20 LBIFHY
TS -
= Z cn(z — 20)"
n=0

i, FEREDNEBE n 15 ¢, = 0 (B] f™) (%) = 0). FHRTETHFEXER [,
15 9(2) = & — f(2) £ C LT S MECRET 20257 5 AHFLE, IEMATRIISEIE;
A, SRHFTETH R LA SRIER f.

Question 4 (20 points).
(1) & fIBRE f e CYT), & f(k)(k € Z) FEEL f B Fourier A%Y, 1ERH

o0 R \/g )
37 1FW < fleen + 17 llxen
k=—oc0
(i) IEBH: XTAER uw e HY(R"), n > 4,
% 1 142 1 - n\ = 4 2
llBllulls < = +2=0 (=) " 0(3) " lull IVl

XE D() o T R
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Question 5 (15 points). 5 EIELNER RS T2

HPESHEE g: R - RIHE zg(x) > 0(z #0), H
9(z)] < clz| (z €R),

¢ NEHE % c < 20, Wb LREEBATE (1) = — [1, g(a(s))ds BRI
FarEME.

Question 6 (30 points). &% g(z) & I EF m KESARIPIREL T Cc R &2—
MHFIXE, T Ros T BIFE. N TS EMHEE h >0, 1%

I =A{z||g(x)| < h,z € I}.

FEME
Q=A{ala=(a,as, - ,a,) €Z" |a| =1,0; > 0},
B | B— IR
(i) RBEEFE d HHE T £, |9 (2)| > d > 0, IR T E AT
m(I,) < (mTH {I’(ln(m—i— 1)=Ilnm)+7T (sin%)} +m?—m—2+ ?Z) hm.

XHE () #r T REL, m(,) ZoRAI S 1, B Lebesgue M.

(i) T a,B€Q,”a<p” BRFEj<nfFBHi<jibt, o =8, HHa; <8,
X, N THER o,€Q, BE a<p,BE B<a BE a=8 R a<3 HH
B=<y,Ma=<y 2X=0,A, ), i=M""i=12,nM=nl N
a< B HEEMNE (a,)) < (B,)). RIF o< pBEN FEje{l,2, - ,n} HE
é,l 7 <j Hﬂ‘, (07 :Bi, #H % < ﬁj. {E%ﬁ?” Oéi,ﬁi < l,Oéj‘i‘l < 53‘ 5FD M :nl, ﬂ?ﬂa‘
(a, ) < (B,)). RI|BFIEFE—ME, B55EE LA RI\BFRR <, ATLIE Q

it
Q = {a@)] la@)] = a;(0) > 0,i=1,2,---,N,a(l) < a(2) < --- < a(N)},

XH o) & o FI5E, N & Q MEEL % ni=(a@i),\), B ni<ny < <ny.
X f(x) BFLI \fczﬁsﬁ@& ERATEE—HIAE v(1),v(2), - ,v(N) IHEMER
BeQ,TFEFE ci,co, - ,cn 1R

N

o8
8_;; = Z CiDi(i)f@%

=1

Hrh DL f(z) FR f(z) W v TAE I MARESE, o6@) M e 5 2 7 f(z) TBK.
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(iii) BIZ g: 2 € Q = (g1(x), g2(2), - -, gn(2)) & Q LRIEITHRES, P Q & R”

R R X, 2

ng{x

Hfr>n?2—n—1 2% WRESTHEE 2 € Q,

0%
rank { S

SEBIRHER TN 6 > 0, B
m(Q — Q) < €(diam Q)" 1671,

LA

VaEZ”,|a|§n—1}:n,

/HEP 5 § TRAVEEL
(iv) % E Eﬁ/\%ﬁ_f (9,2) = V(y,x),

y=y+eg(y,z), T=z+wt+ef(y ),
Hftye GCR™, G ZEFEEE, r €T, e >0 &2—"1NSEL B
(1) w x‘%””ﬁ i &

(K, w) + ko| > ﬁ VO £k e Z", Vo € Z

He ~ F1 7 BIEHEL
(2) g A f 2 (G x 11“") + 6 ERSERENTREL, HAEE S > 0.
(3) Byt v B, RINERE yec G +6,H

((T" +8) x {y}) N ¥ (T" +0) x {y}) # 2.

WM (1),(2),(3) BAL, IEFATFAE . > 0, 52 € € [0, &, B, XHER (y©

G x T FIFTEEE 1 € [0, ciexp <025*m>], =

|y(l) — y(0)| < c;:,sm.

XH ¢, 0o, c3 BAMEH e KIHEEL, B (y©,20) = ¥ (y@,20).

vo;u::ezn},

,x(o)) €




