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Abstract

The purpose of this research is to investigate a chessboard coloring problem:
Given an n X n chessboard, we try to color its blocks as many as possible such that
any 4 colored blocks do not form a rectangle with its sides parallel to the edge of the
chessboard. The maximal number of such colored blocks is defined as S(1). Some
property and limits of chessboard coloring are discussed first and that gives the gen-
eral upper-bound of S(n). Furthermore, some special cases are defined and discussed
via two models — Block design and Ring coloring, with which partial conclusions are
proved. For general 1, methods of constructing lower-bound of S(n) are designed.

FE: AAEMAEGGET S LT e R B 18 n x n BOBLER, S RTBEAE L
Getn, (3151 75 P 8 S AR AR A R — (858 P AT PG AR AU FE T A DU IR TS, € P i
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1. BFMER n, #H 3(n — 1) < S(n) < i3,
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4. ERARERIEF AT TR, ZRE TS < a, >=2""L, BRI TR E 271 <n <
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HRE k— 1 A2 EBHIRFE, 2.2.1 WERARGT TR AE A, B /5 A8 AR 7
EACGER H A FIR IR R A,
3 — T F] DU AR s aR I DU 7 1, R B s 3%, (AN 4:

B

& 4

PEAERIRRE, ESeAE— | “ERINE B R AL 1%, FRE I ANIE 4 fORLRL. DUR 2R
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2. EEWAT ) B — AL AR,
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4. H—17 @) ZOEE =(EGLEK.
EBIRIFRF A3 52T H (projective plane) oD /A3
1. HHEMBETRE —IRELR.
2. (MR EARIE AT — B
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Rty 550 SRR TS DL, PTAS FHEE A T 45 21— (B FE 3L (order) & k — 1 AU R2-F- I,
RZINR. BN k = 3,n = 7 BORFERIBIL AT 8840 2 PE B 2 RO 82 F- T A& 15.

BTN 827 [, Kahrstrom (2002) [6] $2%1, & order n = p! (p FEH, t € N) K}, F#7E
SRV, R LARERE, & k = p! + 1 K¢, AR 5 521 T I s el A A e, 18 7 15
FS(n) =n(p' +1) (EH 2.8).
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WE 16, & 6 EYEASAOYLE 51k, Ex NP8 7, AIREEEIRE 2086 —
TR E R ELE 3, I EMATE A RE v —i& LA L, BT &, B85 S(3) = 6.
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WNE 17, B 9 YR HI G 715, BETE 10 A taE, H— 170 Kk 4, /I
EEBRAEANS, HAE 1T 488MRE, §F2 B8 1T R fleEe ik &—
TR B R R 3, AIE D EMAITA AR L6, it g BT g, R AR e 3
AT 0 8 JEE A AR e fa AR A2 B8 B350 S(4) = 9.
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3. 5 x 5 B TR A EEL
WNE 18, B 12 (ALY @AY 7. FHFAE 17 Hg s, B—frief8im K3 5, Hl
H 4 x 4 B AL ERE. BT REBHE AR 4, AIEPE TS 48 H—
TEE 3, EZmATt g B ML LRSS, RAE. BT REER K
7 3, B AT /EE 3185t LIRREEIFEE R &, i S(5) = 12.
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T 19, & 16 (B G OIS AIGE 718, EAEAE 17 EYEAs, H—1TiemBm K3 6, Hl
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BB G, H 1T RGBS RE 5, A=/ A —1TH B 8E 3, AIHBTE. F—
TR EEER AT 4, QA =TS EES 3, NG TIE. H—1TREOE&EKE 3, 56
EREN R B EEENE, 5 S(6) = 16.
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5. 8 x 8 M TR B RS EEL
WE 20, % 24 G ARG ITIE. B AL 25 (AR ERE, B—1TRARIERES 8,
BHEARA. B —TREEE RS 7, LB 1T BRIt 3 48, AIlE 4 W M S8 78
B A TR B KT 6, A ATV /HE B 3, b B m A 8. & —17
Jettn B K E 5, AR NAT/EE R 318, KIBIRERBEANE. A —ITREEEK
2 4, AIE LT REE B 3 1%, KB EHEERE, LAGREFRENFEE MG, HEH
S(8) = 24.

HEIE48#EH: S(3) = 6,5(4) =8,5(5) =12, 5(6) = 16, S(8) = 24. SR E n MoKk
K, T Eme A E . W AR n A — AN LR EROKHER
2.1 3, Bl FAREEAE T 5 T B EBA T 5% 3(n — 1), (B B =S,

EHE 2.9. #F “RERHATE” BRI EUEHBRETIRG, FE|hREBZHNE
NE WM ER, HiZE 5 RERIREEBING T 7 EMie, BEHEEA RS E
1k, SERURHARHES IS DU RT N 5T a0 21.
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B REETIL (Greedy Algorithm) B E 5B, Fits 28 -
1,2, 4,8, 13, 21, 31, 45, 66, 81, 97, 123, 148, 182, 204, 252, 290, 361, 401, 475, - - -

KB EEPAR K4 (OEIS, http: //oeis.org/Seis.html), {FH1% 85 £ Mian-
Chowla sequence, {H3Z# 5|7 BL A &R = B AlEAG TR EA K.

EH210. H2171<n<21(geN), HFHS(n) >qn+1)—-21+1.

ERED| < a, >=2""1, HEWMABRZEAMS, AlF 2/ — 2/ = 2% —2v, 1fijf 2727 —
1) = 20(25Y — 1), #eTi i = x, j = y, ARG MR, B2 . FIEE] b (ERiE
EAHE. HIL AT DA S(n) BTN 5: BIMER n, B 2971 <n <27 (g € N), FAMA LA
NER AR

S(n) > ng— i(f‘l -1)
i=1

B S(n) > q(n+1) — 27+ 1 (EH 2.10).
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