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Abstract  The Four-Color Conjecture says that the chromatic number of planar graphs is not
more than 4. Indeed, it suffices to prove that each maximal planar graph is 4-clorable. For this
reason, since 1891 many scholars have been devoted to the research on such graphs from different
points of view. In this paper, some of important results with regard to maximal planar graphs are
to be reviewed and analyzed in detail, including the problems of degree sequence, Hamilton
characteristic, chromatic polynomial, generating operation system, enumeration, flip operation,
decomposition and covering, spanning tree, and some algorithms. Based on the understanding of
the research status of the maximal planar graphs, we propose several problems on such graphs in
connection with their colorings. These problems intend to reveal the relationship between the
structures and the colorings of maximal planar graphs, which may be usful for further study on

the Four-Color Problem.
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AT e J& Coh 52 F ¢ 1 34— 4l . ) G P77
TE— L& eve B CE A5 A S5 1F T

OO MBI hEZEH 3 M C'H
oA 5

) C'H—EH CUCH I — 2B b h
BEEA 2 M CT R TR,

Tutte &M P/E R ZAR A 8 8B, 7T DUE
VF Z AR 4516, B0, Nelson FF I 2 29« —1> 4-
VT BN 25T — D TR S J& Hamiltonian 517,
AR AT Tutte & #E B HE I (L SCRRE35 D s H
J&,1975 4F , Plummer 7E3CHRL35 48 th“ A B £
PN TH LAY 18] 2 15 2 Hamiltonian &6 J2 — 4> i R
fif P 1) 18] B6 7 ) K, 1978 4F, Thomassen™® 7
Tutte & B RS b B 7 2R — D /=>4
(1P G AW AT P Hamiltonian, 35
2 G AR B & Hamiltonian . 7 4b, Tutte & H ik
A LU A Y — 28258, BT 2 2% SCk[35-36 .

SCHRE34 ] %) Tutte & 3 IE ] LB 2% Hor
AR T 2 5 By A DG 1% 4 B 7 2 21, B Hamilton
Bl 7 A ) R0 %) [0 % 530k U HL A AR & 1 0F 5 ¢
{8 W2 bR 4598 — b 5 A A R 7 22 KRR
WA, 29K A HE SR 34 T b ¢ T 1 B8 ] SCik
KA R 2 A W] 2o 72 k25 KK f k. 1977 48,
Tutte 7E3CHRL37 IR AE T R 70 W IR AT 58 1 M i 21
W I 3] T —2 Hamiltonian [& A9 AH G B 18,

FE 1972 4F, Plummer ™™ 428 H 17 — AN 55 48« AT o]
— A 4- %30T T B HR & Hamilton- 3458 1Y B FAT:
R E W AN T B AT 2 8] & A7 E — 4% Hamilton

#%. 1983 4, Thomassen™* 3@ 33 — > U B A7 % &7 44
(€ B UER] T Tutte & BA Plummer (15541, &
TR % B A HES s 73 b s iz LA HEH T 7E
SE AR (eycelically) 4 - - 3% 38 K 90 L 25 5 19 A T
MU AMAAE— 2 K BEAR K 0 8% 20 ) AR 2
ﬂu‘F:

A GIE—A> 2- V-1 A C B A ER .
W ovse 43 C B — DTS — 280 u J& G iR
B—PAFTo M. WG hEE—FUED e
I w B o (& PSS A S5 15 10T

(D P WE— M RZEA 3 MEfl P iy

()P WE—TEA CLUCH I — K
BETAH 2 DHER P AL

08 PR UE AT T Tutte 76 SCHRL34 ] (19 31E
B4 TV 2 . T DL AR X TR, B 8 B w1k
FiHh AT Tutte & B, 120 #5H H — M, Vi
kT K Hamiltonian P 1 0F 5% o G4 4 1) —
T

1997 4F, Sanders™" 15 ] 42 . %} F 2% 3@
W& G, % o RHIME B —5i 2.y &G PER
PIDAFER T G &R — D E o« B 2 3
y WL e B e (D 3 G &2 —1 4-
HCEHE sy &G RPN AT a2y &
GW—&KHXBGHPEA KB T MM 3y
() Hamilton #%; (2) & —A> 4- %38V 10 K G #A
& G HEE WA Hamilton P, X 645 )
T i Thomassen"* 15 2| (1) 5 F B 19 — 4> & B,
2010 4 ,Goring 5§ Harant"™ & 7 — M &H 3 &
FAH 2 R) R B AR A 1 1 1 4 - A B K TH ] G il
1% G P EE —A> Hamilton B #RA A B £ 03X 3 4%
3OO 5 - 7 38 AR P T8 B AS 8570 T U B 1 b T
Sanders Y 25 50 1% 2 B 07 1.

i1 T Hamiltonian [n] @1 ) &2 4% 14 . 5 210 1 f 5%
HAFEVEME BEAR R B AT 5% 1) 1 BF SR IR ) 2R A 1
#) Hamiltonian [a] 8. 1973 4F, Chvatalt™ & 4¢ 8| A
TR ERRE M5 T B E S Hamilton Bl 2
B KRB TIF 2RSSR 4 T —25]
FHEEAR = AR R DR ) R e A Ok
ZIG L2 T T KA BSR4 R, 35 B R X I
) BE 25 5 B A AE P 22 1R A DG M . e 1
Z W58 TAERR & 57 78 Chvatal™™ $2 H ) — 2255 41
B3tz b e AR R MR DS M o - RS D £ 45
YRR A2 TF [ R CGCERL41 155 48 2. 6) S A AE
— AR E o R - RE G B A
—> Hamilton &7 A\ 118 — BN N Y o =2 BHZSE
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REUR T (R RS2 /2 L 7 2000 4F, Bauer 58 A
WEWY T A 22 i A 1y 2- 4 B #R & Hamiltonian,
B HET A 1k 2o - R AR B BIE W AE — /N 40 R i
B2 BT s A& 1T B T ICE Cclaw-free) Fi1 5% ]
G R AT B 28 AR TR — A B R BB A
WEHA & NP-#E g0, 2006 4, Douglas %5 A1 44
TV R RE Y — A R R 7 R M B Z AT E
RS R BEAT T 4028 H I AL R R 1B 26 THIR A R
PE VR T 2- R RS AR AE AL T AR SR AR KO TH
I AR DGR BT R A7 S 4 B S A B e —— 31 i
BLAAT 2 0L SCHR 41,46 .

AHXT - — P o A K- T 8] v 5 1) B A oG 1Y
gt i FRAREEE RN -’
WA 2 Hamiltonian B84 % E& 1- 8810 H
i R HAS B ST 1980 4, Nishizeki™™ 25 Hy T — /4~ 14
i 1- ) {HE Hamiltonian #% K 1 & 1) J7 2 . 4
L B 2 (o g H P — A B B LS A 5
B 3-.

1931 4£ Whitney 7£3CHR[33 P #2 Y : — AR
ST R & 4y B 3- B I8 4 B & Hamiltonian,
1984 4, Asano 8 AU 45 T 1% 52 B — 4> f/ AL IE
W1 ot 40 th TAESE R K 548 Hamilton BB — >4k
P} ] 4445, 1990 4E, Dillencourt™ 5 35 Jit # 45 1
“ARRAF- T B O = A 4 Y g T Whitney
e H DR E Tk = AEa Kb A S 55 3-
Pl (1) {1 25 . Dillencourt AR E 432 3-FEAYIE =44
F A EFR S fa BA = £ & 43 ’] (NST-triangulations) ,
UE WY T Uk 2 IR TR 5K R 4 E W B A% R B2
Hamiltonian [&, JF4iE 8] 1 75 £ 14 B 6] 5 3k 7] LA
XK F 3 F Hamilton . 45 5 #, Dillencourt
ST R A S E 3-B R dE Hamiltonian &
B =R A I CInEL 2(b)).

(a) —/ M-Ik
Hamiltonian # - i 1]

B 2

(b) —A1-"H)4EHamiltonian
NST-triangulation

P~ P

1973 4£, Griinbaum F1 Walther®™ K. 3| A T
Wit 45 £ (shortness exponent) FYHE &, I WF5E T 1E
R g TE & RO I 26 Gq. r) 1Y 8 1 45 %1
Gl MNFEREBIHMBDREL ¢ KL BA S E
B LN r B9 E 25, 1991 48, Dillencourt™" %}

1- BB R - T T 0 e P S B AT T ST IR IR
W73 25 B Y I 1k 48 2 A 88 2 log, 6. 1996 4F,
Michal "l 5 — g “E 7 — £ 058 T 1- "R K
ST P B e M 48 i, F 2k T Dillencourt i 45 51,
RS B i N Gl TR ES O G B T s O N £ U
logs5. 73 4h AR T —A> 13 AT 1- B9k
Hamilton % K11 &, 3% %2 Eb Nishizeki 78 SCHk[47 ]
il Dillencourt 7£ SCHR [51 ] v 45 5 9 4] 5 1 T A5

XF T A% - T 1 K 13 . B Whitney 7 SCHR[33 ]
P g ] DAHE H — > E Hamilton # - T8 & 1)
IREEE A 2/3. 1995 4F, Harant 5 Owenst jiF
BT IR ) BE <S5 /4 W — R R T T A e 1 s R/
¥ 1.

1994 4F, Jung"™ " A5 T JC R B W K T P Y
Hamilton f#§[n] @1, fih 7F — > JCBR By 4-3% 8 H & F
1A 2 A Jo PR B T 85 1) VAP-free #) K F T &l
(VAP 238 JCBR V-1 & i — A~ 55 ps Wl 2 X
e=>0.D(p, ) HAERE A LR EZA D i Mt T —
4~ one-way JGBR By Hamilton %, 3 4F B T & — 4>
T & — A Uity 5 B TS PR By 4-3% 38 A% K F 1h B # A —
A~ one-way JG[E Hamilton #&, M i 38 Whitney!**
MZ5ey s T IR E .

LN R SN AT SERE DR ER 7R d N E g €
Hamilton B, 84— & A 1k & A — A i 24 & A1
FE 46 % B R 18 B 79 Hamilton P& 3+ %5 n) #8177 4 T
MR, 1979 4F , Hakimi. Schmeichel 5 Thomassen™
W58 T — D BA » A TR Hamilton #f KK i &
th i /b Hamilton BN E00 0] 8, M 3 T — 2816 &%
4 4~ Hamilton P8l n (=12)-F % K 1 &, 551 1
TEA 4 n-Br R OOF T 2 D S e/ logon A
Hamilton .

bR R O TR K- 1 Bl Hamiltonian P4 9 #F 52
i L SEFRA T A R R SR 28 1 33 58 3-1E WY 1 1A
f7E Hamilton [ — 782560 oy — B 3¢
TR LA B WR 28 3-3% 38 57 J7 |81 AN /& Hamiltonian
B SR T P38 3 B 5 3 6 TR ) TR 46 R R I e
A= AR ELIX SR Y PRI XE (). DA TS K = B 9T 4G
Al LAE Y, S A o B 58 °F- 11 BT 9 Hamiltonian 1
K FE— KM 4 IS EMNE R, LT 2ATTEER
HI2 V7 2 45 S 0k W SR RN O 1 AR R AR A AR TR AT
2 ] TS S .

4 BZIMN

PrigiE G i 2 m AL 18— TR G IR
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CFEONEB R (G, B EIEEEL. B R
F(Goo) E LAEERE b AR EZIEW] f(Go R
T By 23, DT AT Ry i SCTE S8R &2 4 B
14 R KR 8 22 30 e R R Birkhoff7 F 1912 4741
ORI th A B o AT E G 4-F A
BORUER f(G,4) >0, TR D 4- 55 4. Bl )5 . 72
1932 4, Whitney ™ ¥ 6, 2 350 Q4 ) 5] 17 — i &
oA IERRTFEE L IR R TR 2T EREA
it REM DT 20 #iE ., Birkhoff 448 % fig
R A-fa S5 L SR, 1946 4F, Birkhoff Fl Lewis™
T X FmEE G, Y te[5,00) B, F(G,t)>0.
AN AT AR F A t€[4.00), f(G.1) >0, 1%
FEFE S EAR BRI AT AR 2 T8 — A e,
P 2H f(G.oOMERERBLE (G2 =0
AR R A = XTI G @2 £ (GO Fl—
A XL IR G B AR TE IR X A I AR G
B root-free X [H]. [F]#E, iR — & B F o A E B9
EAREATE— D[] IS A FR iz X)X — R F
[ root-free X [H]. AR . X Fr A & K 13k, (— o0, 0) Al
O, D) WP KB root-free X [a]. 2 ¢ (F) Fm—
R Fh E 62 0 AR e B AR, iR (P <
oo, M FR (e () yoo) B [c () yoo) R c (PR H
FrHEAE R @D B FHY upper root-free X [A].

1993 4, Jackson"" §E B T %F Ff 45 & o i3,
(1,32/27) 3% 53 Sb— D K1Y root-free X [A]. X F£,
TN b Birkhoff F1 Lewis 75 1946 4E By 4516 . %F TF
A7 P& (AR 1 AF 9 5 Ry R 7R X ] (32/27, 5) BV A].
1997 4, Thomassen™®" i — 884k T Jackson 45
H A UE B - 24 32/27<00, <A, B X TFAT AT — A X 1]
Qs s BAEFE — A B G 15 G Y AR 78 X (7]
(A1 5200 H. b TG &5 5 B 12 02 0 AR X [R] BiF 5% Hp 4 4
1) B H AT AR B BCA WL T E A i 25 R, g
Hb, Thomassen"™" # Hy T — 4~ 55 A48 . 5 i & 25 9 {5
RER M 0.1 FIH%E 74 (32/27, ) H . %S
AU X B FTE AT AE B F 1  EAR 19 o0 A 2 15
TEDX ) (32/27 . 4) AT AN VG A& - o 7T RE7E IXC 1] (32/
27 . 4) PR A5 F Y root-free X [H].

PE—# . i B Jackson 58 AT AL X FAL &
) e=>0. 47 7E n€ N iR f(G,.OF—PHRETKX
] (32/27,32/27+e). ¥l E R 4 G, (n=1) &
ST THT P B 156 B S T8 B 28 A7 7R B£8R AT 2 1
32/27 AHJE IR I AN HI B & & AE7E AR AT 420 4
1) ~F- 1t 1]

XTTAE B L n, 2 B, =2+ 2cos(2x/n) s IR EX
B, N n 4> Beraha (. 5t 519 JL> Beraha (2 4.

0,1,2,7%,3, - K 7= 1+V5) /2 GF & %75
AR B2 4). 1975 4F, Beraha ™ $ H 7 F 18] (19 o] 5
(Fr~ Beraha [a]8) .

X TAEE e >0, R EAE DK E Gl
7 r(G.oOF—PHETXHEB, —e.B,+te)?

TR R A 25 S 02 1 E 1 IR 4 U I AR AE
AT 4R 4 (- m s AR AR, 2 n—=2,3,4,6 i,
B, =3, )M Beraha [A] BU7E X LE 4% &0 B (1925 K2
EW. 1973 4F, Beraha, Kahane fl Reid™ E B T
Beraha [0]f0ifE n=7 fl n=10 BRI E R EH E M.
1980 4F ,Beraha,Kahane 1l Weiss®UBFST T2 n=>5
(Bs =T77) i 115 DL » I 38 3 4% 2 — 28 (AR 1) T
T W K- T B 8 2 T e A% Beraha [a] @, H 52,
FAE 1970 4F, Tutte ™ HEE B T X F AT ] — A4 %
KFIEE G, 0<| f(G. T [ < T VOl gt R
BEVELHI | (G T | AR /N IF AN 8 U8 W1 O - 1 R ThI
G f(GOA—MMEBESEET HM. 2 H Ay ik
M n=8,9 Ml n=>11 B}, Beraha [0] @A} & — A TF
[in] .

oF T3 [ & B4 upper root-free [X [f] i #F 5% 3 %L
21997 4F Thomassen " i) — 26 T /E .

it 1. T3 XK F MY upper root-free
X [8] :

(D) P2 (2) RRFIEEZE; (3) AE K-
minor fif)E 2.

Hrp, —A G 1 minor 248 G il — R I
) i 320 4 3 s B S A B AR L R
K A% K s -minor H 4 & f(Ks .0 — L HCR
% K. ;-minor K28/ upper root-free X [A] A 75 4.
A, Thomassen X453 T 54— 4258,

Zit 2. AE K,,-minor E®ZKH) upper root-
free DX[a) & I\{4}, Hrp I J&-F-T 8128 1Y upper root-
free [X[H].

U= AR A R B SR IR T 1946 4,
Birkhoff fil Lewis™ 556158 T N i 258

R G 2—MHMEK BN & BT = ) o B
=<2,

| (G | = te—1D) =2 2 (e —=3)" 44,
Hon 28 G MBI 8. d %8 G HIESH digon #94
B AE— AT = A e L, — > digon &4 — K
JEO8 2 B R s — AR T TS w.v B IEH digon
SR — A & Y wo Y digon™ ™,

BRI, e AHEL . R G & —1ik
=MAEE.ce (L2 0N f(G.oAEF HA TS
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(—1)V@T 2008 4F, Dong Ml Koh™™ #fE | T i% 4%
W XHT K 2- 3l E A E G IR (G4, H
MTFGMEEMIES WL (G- =[S|<
G M t€ (1,2) 4 (—DVCl £1(G,0) >0,
Hop, /(G FR G AP B F AR 3-8 0 w4
B c(G)FRRE G )% 5 38

20 B, = E TR T A
FE R R AR K ] K, +C A K, + G R
M L2mR 05— 1) (—2) (75 —97* +
29t—32)M t (¢t — 1) (¢t —2) (¢t —3) (£* — 9 +
306—35) 1M 2. 546602+ F1 2. 677 814 +++ 43 B T A]
R — > E AR TR R A - T BT ) Al 2 Kt AR 1 BF 5
th, Woodall™ *V FH{& 2. 546 602+ & — A IEH T E
AIAE - FFUERT 1 % T - B A KOF- T B G A Y
SR € (2,2.546602-) ,F f(G,0) ZAEER H
e (=D Hd, d &8 G T oproper digons
IR, 2. 546 602+ S £ — 942 + 291 — 32 ME— i) —
ANSZECRR. T X T IX A) (2. 677 814+++,3) , H B i A
HITE B A 2 KT 1 B 8 2 31 X 1Y root-free X
). Jg . 1992 4F, Woodall"™ 2 Hy T F I 19 55 48

WRG IR T & X T A7 e €(2.677 814+,
3L (GO RAEEW. R G & 4-7%E 8 HAE eulerian
B X FF A ¢ € (2. 677814+++,3), f(G,0) EAEE
) HAE A5 (— 1" I B ME— 1) — 8 T X (A
(2.546602+++,2. 677814 ) MR . Hivh n £/ G (1
B %K.

1968 4, Read "™ X &l i) €0 2 51 20 ilE 47 1 K3
FEHE T Rl 2 AT DL B — A 7S 0 S AU
Ak F W — A~ 22 I AR FE A B Y 6 2 XL b T
=% REE A WD QD DO (R il AN 952 7| S
Hb Read SCHE S n] @ . 1 A ] €5 55 19 50 9 0% 1 2
o, R EATA M P a2 5 R 5] i, Chao
M Whitehead Jr™ 7£ 1978 4 5@ T € i — 1) 4
BT E G AR BCA HE B e A R 62 50
2 FR G e — 0y, ATESCERL71 ] h s s
VP2 AR FE Y .

1 20 T2 60 4EAX, T 4- (055 AT SR A 1k
@ , Hall,, Siry #1 Vanderslicel™ , Berman il Tutte™
FE 4 %1 17 5] 52 85 60 A8 R T A 5. 2 B 3 S AL A AT
FHME IR AN JEAR 58 S0 58 2 8@ AR Al A7 19 J7 2
REE L. 1979 4F, Beraha fl Kahanel™ #2517 —2&
SRRSO T 4 0911 & DT HE AN R RE 45
A~ {8 B — A P HHE . 2004 4F, Sokal ™! pE—
RS T aln i, R3] T — 288 1w & K B AR TE

4 AR R B SR ERTEEA [ — 1] =1
X 45§,

X A S AR AT B T 4 097 1w A 1R
R, TE 2008 AF AR — BLARBEfiF P A Jackson' ™
TRl Ffr 2R3 7 1 T P b e KA S LA R 3. 8267 -
(Woodall &I — 21 AT &S A ED. SR, 2008 4,
Royle"™ fif gl 7 It [n] 80, #8381 1F 2 25 90 (0 RAE &
AT 4 WA R T (A

2RO A- BN — N EHER A I
TH REERA R H RS R a8 T2
Al LGS AR . ok, 8 2 O R BRF
1 AE— M A TRA R IR R TR Z
g R Hd — A S E B A

FG,)=f(G—e,t)— f(G *e,t).

2005 4, Dong % NS H T — A & ) B 22 3
XIBHAT TR, 3 N 20 6 2 05X 2 (6]
) ORI S Al 8 2 1 o B B 8 2 00 1L A 8K
MR 2 WX SFE T AT 8 TR A2 5 i &
JEAGOL TR S 45 1 AN [ 1 26 8 22 10 5 1 i R 4
S — % & L 3-3% i [ . Hamiltonian [& | F i & .
W RV ThT T LA B3l = 3 4 I 2L O 25 18 1 R B 1Y)
UE W i 2.

TR A FE R ARG T — DK TR
-1 ] 8, 22 1 A 3 A 3K RS T DLAE ) A )
(arXiv:0911. 1587v3). %2 4B A F- 18 1B 19 % (4
HEZE AL ES &R A B TIRATG 22X F- 1
B @ it — 2 0 E.

MAF-TH B 8 2 T B 15 B 25 ROk & L BAR
C 28 0iF B A7 1 1 17181 B 592 5068 M TS BR st 42230 4, B
SR 4 HOX PR RE R A 4- (AR5 A IE AR M. 55
b AEB I AN R - AE R ST
A~ 8 B, A R DA P RE R B AR Sy 4 1T T AT
I —J5 T AAEAS 3 19 O¢ T F- 10 18] 6, 22 10 X s
THT (R B 5 o A 5 RE FH 00K 1 85027 J TR TE T 4 - £ 55 A8
Ifai R 2 0 Ay B R 6 2 I CHe 1 B R HE 3
TR KR AR T HE SRR L2
B8] 1“7 R

5 BAFHENEREE RS

L METR — JM R T AL T 3278 Mop L se gy
G UNIIRINE SER I WSEIL GROE S SN P N (i E
MEMBEMES. WRMIE © FRREMHM,IFH
MR — A AR LU T i — A 2 id —
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25 @ hEEAGR AT D) R MBY A E
ARG WEFE T 1 o] A R R W .
J6 8 AT DASR A — A A 1 5 g e B AR R B
AT LA P 380 AR R T P A ) 3 5 80 T A B ik
i LR

WAE 1891 4F, Eberhard ™ gt & I T Xl K V- i
PEIAS) 35 [B) R B9« 4 A e i A A - T [T 7 i
BRG XN BHERFEICN (K 0= @120} s
Hrr K PR R S 0= {1 s @0 s s ) WIBTHEE 01 »
@& @ 1 3 AT ARG R ANIE 3 R,

B 3 Eberhard #1813 FhE+

WG RE—PRKRFEE.C 2 G i —1 .
2 CHAET S, B C | HE B R AH AR 1 T 5 2
() 30 o 4 A4S C P 4 TE AR 2 = AT e C
PRAE G —A szl I8 C WEE AR C 1)
5. T ERGE  FATHEAR KT B i — A = AR
WAL — A~ 2l 5% 1.

2% & M . Eberhard (#4375 ¥ 55 Bs b 24—
AR R T ] R A3 Ry 345 Y 2l % B e ) T
A TR 2 SRS AR N B I — A TR IR LR T
518 E AR T R AR I

1967 4F, Bowen 5 Fisk!™ #E ( Mathematics of
Computation) b & | — ¥4 38 BT A % R F 1800 K Y
J5 ¥ 938 3C, BT 73 55 Eberhard 45 H /05 ¥ 58 4
A I3 g i T 6 ~12 Brdge /N =3 S5 /h
JIE = A AR R T PR . LR L

1 6~2HMENMNEAISINBRATHEHENEE

%5 £,(3) £, (4)
6 2 1
7 5 1
3 14 2
9 50 5
10 233 12
11 1249 34
12 7595 130

1 e, (3 6, (O IF HZRIR B B n B/l
JE =3 Sig/NE =4 19K R R ECH . R R OR
ST T TR ) R AE R — T R e, X RO
5 ) 34

Eberhard 22 J5 . 7E 1974 4F , Barnette"* 55 Butler™"
M7 25 TR BE T 5 - % A AR K TR ik
A6 F Eberhard, Barnette 5 Butler (118 & & 4t
ML R XS BRI A [F e O
3 A M 5 R G BIE N Zors O— g1 g
§06}>’/ﬁ\:':':' 9Zzoﬂ‘7JtE:+@1ZI:s§D4 s @5 ’QDGIEILZ'EE’:J 3 /l\
B A 4 B B A WS 3R K% TS BT G IR Y
Wi k31 2Z (8] AT B & A 1 AT BB & 300, AR B4 T
MR RNy 5.

4 Barnette 5 Butler ¥ 1% % K7 i & ) 3 Fhi& +

181 5 Z . Barnette 55 Butler [# 7E = MIE
B TR N - B0 I N T R T e S T 2 <
3MET @b B g, NI B T A 1 5- 3% i A K
AT 4.
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1983 4, Batageli™®* (1, I, Batagelj"®* ) %} Barnette
5 Butler By 5 #0477 00k, B U) b i, BB
HARGH— AR IAT 7 B a2 452
IEZPHER BEFWEA 3 MATHEE R G HID
FAZo s @={ps s s 57 1) s Forp o BR N 301 BH AL 301~
WE S fs . o fERATE S i 2 5y A
FHAR.

(b
K5 T

Ho9z, I B 7 A2 Batagelj 195 81, X4
WS RAE 1936 4t Wagner ™ $2thok 7. h TH
HIT X 30 0 B B R S8 B O TR BT D T )
BT T 25 T 8O TR 1 18

1985 4F, Batagelj"™ 45 ty T — A Ak 5 80 10 4
T BT A R T BT Y 7 5. AR IR X R K ALY
BERBEPIC A (K5 0= (@ ) Hod, o 2 E R ME
—— AT E 6 R, ATUEHRAET o 58
T o B ARh L AEXE 1 T B P 45 A SR s — 2, R i
IR A 74 i it 1) B ROR T 45 T 4.

(b)
[ 6 Batagelj ¥ 3 K- B 95T

[f] — % SC & L Batagelj E# 45 ) T —Fi iy i
JIT A TOU A5 B8 KA kg A B ) Al R - T I A T . )
A R BN AR ST 2 A AT B 5 R G
WA Zs 5= {5 s o 1) s o1, Zs Ry TE JNTHAK S 05 5 o

B HFAE T AR 6 (B 6(h) FTR. B IE A
TS HE R 3 e S 0B TR i s o P A B T AT IO A
BOA B B W K S 18 5] Batagely 1) A it 36 05 3 2
T A RO A R A R T A 2 3- ] B A
(0, 1890 4F Heawood™ ,2011 4F Tsai 5 West!*)
() 5 — FiE B

2005 4E, Brinkmann fl McKay™"™ %] Barnette
5 Butler DA} Batagelj i TAEZEAT T 55 Ry 40 8009 0F
A TS /N EE S S R R - TE B R — FP
BRI T BN 4 PR T @05 g6 s TEAT A
THO0 T /LA & 1 3-8 o B A- Pl DL ke o
S-RE /N 5 AR R T . AR AR b 2R
A 3R 4 RO g5 T — P R AU I A AR
R A PR PE Y 7 s A8t T 12 ~40 Bir iy Bt
A /N 5 R A B Hh B ECh 40
FLEe/NEE Sy 5 13- 3638 L 4 - 3% 58 L 5- 3% 38 i1 ik K F
W 4 WA 8469 193 859 271, 7 488 436 558 647,
5925181102878 A~ X HL % 13 W] 4 J&: « 75 Ak B 7] 14
[ R 1 ) FH 9 2 MeKay™ 76 1998 4545 1 5k,

S A U R T B L 1996 48 L Avist™
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Background

The research object of many problems is the maximal
planar graph, such as the famous Four-Color Problem,
uniquely Four-Colorable planar graphs problem, and decom-
position and covering of planar graphs etc. Especially, Four-
Color Problem attracts a lot of scholars due to the simplicity
of its narrative and the difficulty to solve it. In the process of
studying the Four-Color Problem, many interesting topics
about the maximal planar graph were proposed successively.
For instance, degree sequence, Hamilton characteristic,

chromatic polynomial. operational system, enumeration.
decomposition and covering, together with spanning tree,
generating algorithm, etc.

There are a strong relationship between the structure
and the coloring of maximal planar graphs. Since the Four-
Color Conjecture was proposed in 1852, no mathematical
proofs have been found until now. The main reason maybe
that the structure, especially the structure based on 4-coloring,

of maximal planar graphs did not be studied in depth. So it is

worth clearing up the research progress in all aspects of
maximal planar graphs.

In this paper, we summarized the research advances of
some typical topics about maximal planar graphs, including
degree sequence, Hamilton characteristic, chromatic polyno-
mial, generating operation system, operational system, enu-
meration, decomposition and covering, spanning tree, and
some algorithms. Furthermore, the main results of these
problems were investigated and analyzed in detail. Our work
provides other scholars the convenience for studying the
relevant topics about maximal planar graphs. This study is
supported by the National Basic Research Program
(973 Program) of China under Grant Nos. 2013CB32960,
2013CB329602, the National Natural Science Foundation of
China under Grant Nos. 60974112, 30970960. Our research
team produces a lot of good work in this area, especially in

the aspect of the coloring of graphs.



