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1 Preparation

EE 1.1 (). AETRUToRS 23,

o N={ HA%aff}

R = { E&atfk }

e meNIZOWT [I,m]={1,2,...,m}

B AL kell|A]icowT () ={BCA||Bl=k}
#H A BI2OWT A\B=ANDB°

reRIZOVT |r] =max{z e N |z <r}

EE 1.2. FAABIIOWT f: A B%2E5HETE, ZOLE

o [PEHTHL «— Vr,yc A,z #y 20T f(x) # f(y)
o [RFITHE <= VWoeBIZDWwTIacAst. fla)=0b
o fOREETHL «— fVHHLOES

RIZFHITBET 2 FAR W iz H1FTH <,

W 1.3. £5 A BIZOowTa2Y f: A— BPHFET S L E,

Al = |B|




Proof. f,AIZDWT
f(A) ={f(a) | a € A}

Y¥5EBOf(A), fBEHTHEIEDS BC f(A) kY B=f(A) ZDT
|B| = |f(4)]
U {f(a)}

acA

<> @}

acA

221
a€A

= |A].

% 14. FHABIZOWTEHY f: A— BWFET 5 L &,

Al = |B|

Proof. find 1.3 O D (1) ROAEZ 2 EFITTUT L0,




2 Mashikov Inequation

ACNIZOWT,

&L, FLXCNEke[l,|X]]IZ2wT,

M(X, k) = {S(A) |Ae @()}
L35,

& 2.1. [Mashikov Inequation]
X CNE € [1,]X]] iIc2n»T

(X, K) = [M(X K)
E L7 ERDAEFERDIRLT 5.
wex) < ()

COAEXEZ Y Y AT7FREFENR (Mashikov Inequation) & -1,

X \
s a7 FERI BT ERNRT > S (k> Ly M(X, ) D3R

Proof. S: () = M(X, k) BEHEEDOTAERIZMS . BT, FEHALEFICO W THIHT 2,
(<)o TiE, St (3) = M(X, k) B ERET S L, St (}) = M(X, k) BEHEE %2
DTN, E72, IP,Q € (F),P#Qst. S(P)=S(Q) #KET 3 &,

m(X, k) - ’M(Xv k)‘

ffmnac ()

slae (}) V@]




X0, MEE L
X X ,
m(X, k) = () = VA Be (7). A#BIZOwTS(A) £ 5(B)
X
:>S:<k>—>M(X,k:)7ﬁ$§ﬁ
DREIN5, Lidd->T,

X \
s a7 FERI BT ERNRYT > S (k) Ly M(X, ) D3R

DIF, meNIZ2WwT
N
X
(m) € (m>

&9 5.

W 2.2. meN, X(m) € (1) 22w,

m(X (m), [m/2]) = (Lm”;%) = Vk € [1,m] 122w T m(X(m), k) = <m>

Proof. £3 k =1 < [m/2] KOWTHEMHT 5. m(X(m),l) = (7) BIKLZT 3 EHET 2.
-1 <1&Y, 3teXm)st. t € (“T)\ED). mX(@m),l-1) < () T3¢,
M(X(m), k) DE#EEY, JA,Be (X)) st. A#£ BS(A)=S(B). Tt &,

S(AU{t}) = S(A) + 1t
—S(B) +t
=S(BU{t})

AU{th,BU{t} € (*(™) Xb m(X(m),l) < (7) £&2EDFE. k>Tm(X(m),l—1) =
;") LZedso T, s X D VE < [m/2] IKowTm(X(m), k) = (7). KiC k> |m/2] i<
SVTHHT S, k=m OBAEWHSHRDT, k=|m/2|+1(e[l,m—|m/2]—1]) £T 5.
A,Be (M) A% BicowT | X(m)\ Al = |[X(m)\ Bl =m—k=m— |m/2] —1 < |m/2]
THDH7-O




A, BRERETH-%. koTk > [m/2] iIcowTm(X(m), k) = ().
L72235C,

m(X(m), |m/2]) = (me;2j> = Vk € [1,m] I22V»T m(X(m), k) = (Z‘)

BT, X(m) € () £2vT, m(X(m), [m/2]) = (|,17y) PHEEL TR LT3,
X CNIZDOWT

G(X) = {S(A) —-S(B)| A€ <LX)|(/2j>’B < <L|X|/)§j — 1)}
LIERT B,

ZDEZROEGEDKD LD,

@ 2.3. X(m), t € G(X(m)) \ X(m) I£DWVT,
oot 222 < (251)

Proof. t € G(X(m)) &b, A€ (f;f/”;ﬂ),ﬂB € (ﬁé]”_l) s.b. t =S(A) —S(B). A, BlzoWwT
S(A) =S(B)+t. [m/2]+|m/2] <m+1&D, Jue X(m)U{t}st.ug AUBU{t}. 2D

£ E,

AU{u}, BU{t,u} € X(m)U{t} &b,

oot 222 < (250)

O
F 2.4. X(m) 20T,
m <X(m) U {v}, {TJ) = <[7;—L:j> =ov & X(m)UG(m).
T2
Proof. fini 2.3 OXHHZE & UF X, O




3  Mashikov's Lemma

ffi® 3.1. [Mashikov’s Lemmal]
meNIZWLT, k(m) ZATDX ) ITEERT 5.

o k(1) =1,k(2) =2,k(3) =3
o m>31220T k(m) = S k(m — ) = ST k(GG +1

CorE K(m)={k()|ic[l,m]} £¥T2L,

(i (m). Lm/2) = 1 ).

Proof. m < 3122w T, m(K(m), |m/2]) IZHE2. m > 3122V T m(K(m), |m/2]) DK
SMYBETSH, ZDLE,
Kim+1)=K(m)U{k(m+1)}

THh 573,

km+1)= Y k(m+1-i)— > k(j)+1

rr:x{S(A) | Ac f“ﬁ)} —mm{S(B) |Be (Lnf;’f) 1>}+1

S Q)
E(m+1) € G(K(m+1)).
Lo, 23 &0,

(e [ ]) = ()

mAZ DV TORHNEIZ LD, BTOm e NIZDWT

(i (m). Lm/2) = (7).

5l 3.2. m=10 35 ¢,
K(10) = {1,2,3,5,8,14, 25,47,89,173}

THY, m(K(10),5) =252= (V) L %3,




4 Mashikov Problem

EFE 4.1 (Mashikov Property). X %%

X))
m(|X]|, || X]/2]) =
X112 = (|,
Ziizz9 & &, X 13¥¥AT7%M ( Mashikov Property) Z 473 w9, 7,
Fir = {x N Im(X1 X120 = (|0 ) |
’ 1X/2)
TERIND Fy 2¥ 2 A7k ( Mashikov Family) & X .5,

5l 4.2. Vm e NIZE8 T _
{2 i€ [1,m]U{0}} € Fn.

meNI2PVWTF™ ={Ae Fy | |A|=m} £5 3.

Mashikov Problem

m € N IZDWT
u(m) = min{maxX | X € fj(\;n)}

DEET 20D XK. FET 2532 0MERD X,

Bl 4.3. m=10D L E, #3.2 #1142 XD
173 € {max X | X € 7y}
2" =512 € {max X | X € Fip }.
Bl 4.4. #HE 3.1, 8143 XD meNIZDWT
m < p(m) < k(m)
DIE D L.
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