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Grid Drawings of Planar Graphs using Bipartition
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1. [FLBIC L3 (M 1(a) BH). G BT G, 227 Mg [1] 2F

FHEHT 57 G ORTHREITIE, GORRE 2 RTBEHK
FLICEBEEO, RLRERS L LTHEI M, ED 2108
HBOWAMNTIIZE LS. BEHEDOREW 8BS H
X, ThThiiE2Ekz2 B RN TRATZOREEE
TH5. VFHEI T 7 G ORTHEZRD SRR )V I
VZALELT, ¥7 ME[1] BEVAVBRETIVTY ALH
HohTwa. GOEEZEn LTHE, YT MEICESH
BETEW=n-1,H=n-2TdHY, SNEOLHETZ=FA
AR TED L IEE —45° DL H 5.

AKX T, REEHDNFTVATBLSCFEIFT7GR2D
DER T Z 7N BET BN D545, GIINERHE
FREZFOC LRRT. /2L, B5N3HEOFEEAH
X, FHETT7 GOEXLNIIHAR L RizBZhE LIVR.
RS EARENFI TS 78 W < |2n/3]+1,H < |2n/3] -1
BARTREZED, ZOMEIIRERETRESCRER
T, BRI SZHEEONMTFITIIE THS.

2. FmIS7

EXTTI7 GRIREZEDANRNETS. GDEESR
V(Q), DEE% E(G) LBE, |V(G)| Zn(G) LEL. ¥
57 GHBROEBEEFHIT ISP TST GL & G I
HBMTEZLE, SN {s,t} X G ONBEHNTHB LS
(E 1(a) BR).
. V(G) = V(Gl) U V(Gg),V(Gl) N V(Gz) = {S,t},
* E(G) = E(G1) U E(G2), E(G1) N E(G2) = 0.
MzI3, G OEEDIOFWEAIZS®ENTH 5.

G & Gy DEHHFEFELNAELIE, GI/NEVIRTH
BEFEDOT LD, DL b3,

EE 1. FEHTS7 G OEBODBERNE {s,t} &L, {s,t}
KED GBGL & G BT BHLTE. cnLEGH
W < max{n(G1),n(G2)}, H < max{n(Gi1),n{G2)} -2 %&
HRTHEZRFDL, ZhIIRERETRES.
SEER. —fERES T L, n(G1) > n(Ge) LIRET 5.
Y, n(G2) = 2 DFERERD. TDLE, n(G) =
n(G1) THH, G =G LLTEWV. GEMLTYT M
1] ZAVWTHELON SR FHEOERIE W = n(G) -1 <
max{n(G1),n(G2)} THY, HEWE H = n(G) — 2
max{n(G1),n(Gz)} — 2 TH Y, EEIIMYILD.
R, n(Gz) > 3DPEZREZD. Gi, i = 1,2, Il
(s,t) Blr b &, HX— (s,8) & G, BT 3. BE
EOREICAI—0% G IEMLT, BRKFES S 71T
3. TOEIRLUTBRONRT ST RFIIICG LT3, T
D G; & (s,t) BHEICH S & 5 I FHICIEAL. TDOF
Yo7 G ONELICH B 3 ROND s,t UNDE%E u,
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WTHIETT 5. 72720, B 1) Imlizk o, & (u,t)
BKETHYD, i (s,t) DEEIF —45° THB X H1CT 3.
Fiz, 8 (s,u2) EKFETHY, A (s,t) DIEEIE -45° T
HBLIICTB. R, LEELHI G, ODBTFHEIC (1) D
M7 M 2BRALT, G, DEZAKELLT, Gy DIEERA
LIicd 5. 5T, G O (s,t) DEEM —45° L% 5 &
I, G DRt DAZEEALAICHBENTS. cOX3ICL
T, G1, G2 DREICENTHA (s,t) ZRICE T DIEE —45°
DERT THL. hb 2 O0HEEEZREEL, F3—0%
HLT, GOHERZRDS (K 1(c) B2R). G 3ITEI%
BBV DT, G HBWVIE G DA (s,t) BXI—WUTH
D, G & G, DHEEZFBELTE, ¥I-DRHEINBD
T, OEHZLIRT B0, Fiz, (1] OWEE TR, Gy
OWEICBNVTHR s LR u Dz BEOENELSL 1T
HY, G DEEIBOTE Rt ERuz Oz EEOER 1
TH3. UE&b, Bohiz G OBRFHEIOEIZHL M
W = n(G1) — 1 + 1 = n(G1) = max{n(G1),n(G2)} TH
D, @&IF H=n(G1)—2=max{n(G1),n(G2)} - 2 TH
3. Fl, G1,G: OHEIMFERETHELSNEDT(L, G
OEELRPRETRONS. O

@

®) ©

X 1: (2) 8D Y T7 G1,Ga (b)Gr,Ge DIRTHE, (0)G
DT HiHE.

3. Bl 52

N TS 7 (RAF) LT AL ORI RETST
Ky ZEERCTS7RERGNS S 7 LHENS. £lEM
TS5 7, 1 ROLh SEFIES S X ULSEEZE DR
LTEbhA.

ROHEHEL D ILD.
WE1 FEOEUFIST GIZE, G % n(G1),n(G2) <
12n(G)/3] + 1723 G & G2 KHEET B0 BERNDH D,
FhSRERETRE 5.
. n(G1),n(G2) < [2n(G)/3] +1 BB XS5BT S
DEESNDBVELETIY ST G BDEET B EREL, FE
2B GREDOLS BEMHT ST TR n(G) BE/INT
HBLTBH. —WEEES Tk, GREBRELYSST

(% 151D
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THBERELTL.

L n(G) <3456, n(G) < |2n(G)/3] +1 THDb,
G DERDUDEERRA D 75 5 0 HEFIHIFTE O SN T
%zs. EoT, n(@)>4ThH3.

D5 BRI DM T max{n(G1),n(G2)} BRI %
ﬁ%&ﬁﬂ% {s,t} £ 93 (M 2BW). G IWMKELHFS
TTHBDT, A (s,t) BB, i (s,t) X G2 IEBENS
ELTRY. BRI G1, G, REWFI TS5 T7THY, Gl
G b G ZUFIBERLTRLONS. —BEELS Tkl
n(G1) > n(G2) THZH L L TEWV. G RFTEDBES N %
#1254, n(G1) > n(Gs) THBDT

n(G1) 2> [2n(G)/3]+2 (1)
THsb. LIho>T
n(Gz) = n(G) — ’n(G1) +2
< n(G) - [2n(G)/3] ;
= [n(G)/3] (2)

TH5. X (1) DI n(G) > 4 BRATE E, n(Gy) > 4
Z218%. Lih>T, EXHIIST7 G200 557%E
St H BV TG L TR b 3.

G Z2DDT ST RENERLTEONDC LERTE
3. &L Gy B 2(a) ITRLIZE ST (> 2) BDOF ST
Gi1,Ghz, ...,Gu ZUFEG L TRONS LRETE L FE
3-%) [ &72/1—'\‘?_- n(Gh) Gi 'n(Gu),'rL(G]_z), cery n(Gu) 0)73:
P TRINTHB L LT—RERKDEV. i >2THBEDT,

n(G1) —2=Y (n(Gy;) - 2) = 2An(Gus) — 2)
J=1

TH%. Lieh>T

THB. HEEEN {s,t} iKBL, Gu® G Tk G lc
BENBESICHBLUET T LICk DFT-IBENBESN Y
STR G, Gy £F%. {s,t} & max{n(G1),n(G2)} HEV
TH 2N EEHTHBDT,

max{n(G1),n(G2)} > max{n(G1),n(G2)} = n(G1) (4)
THb. GRIEIBELLEL, A (s,) TG KEEFNBD
T, Gu MW 1EDH (s,t) KX HSRBTLEEV. &oT
n(Gh) >3 THbB. Lizh->T

n(G1) = n(G1) — n(G1) + 2 < n(G1) ~ 3+ 2 < n(G1)

TH3. TORLRK (4) &V, n(G1) < n(Gh) = n(Ga) +
n(Gu) -2 THBTLADIB. CORER (3) hEERIC

n(G1) < 2n(G2) — 2 (5)
THHT LRDNB. Eie, K (1) A5

[2n(G) /3] + 2

(2n(G) - 2)/3 + 2

2n(G) + 4)/3

2[n(G)/3]

’n(G1)

vV v v
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2185, COREK (2) BRAT B L n(Gr) > 2n(Gs) %
B5%. LhL, chidk (5) LFET 5.

U ENSR 2b) IRT KD Gy IE 2 DDOBEAFF ST
Gs1 & Gu ZEIEFRLTRONS T &bl — R
%9& (1_)_73:< ’I’L(Gs1) > n(th) k LVC;II\ ifg Gsl }_':
Go KHBLHTZuw ET5. COLE, HBESAN {s,u} &
G % Gs1 LZDED Go1 IKHBET S (X 2(b) 2H8). {s,t}
& max{n(G1),n(G2)} BER/NTHL5BENTHZDT,

max{n(Gs1),n(Gs1)} max{n(G1),n(G2)}

n(G1) (6)

TH5. n(Ge1) <n(G1) THHDT, K (6) &b n(Gy) >
n(G1) THB T LHhbhB. TORER (1) &b,

n(Gs1) 2 [2n(G)/3] +2 (

Tﬁ% it”., n(Gsl) > 'I’L(th) T%é@f‘, ’I'L(G1)
n(Gsl) + 'I’L(Gu) -1 S 2'n,(G31) -1 T& 0, n(Gsl)
n(G1)/2 + 1/2 TH 3. zoRicK (1) 2RAT 3
n(Gs1) > |2n(G)/3]/2 +3/2 TH 3. TORELR (7)
n(G) = n(Gs1) + n(Go1) — 2 ICRAT B L,

n(G) > (3/2)|2n(G)/3] +3/2 > n(G) + 1/2

THY, FETHS.

BEXY, n(G1),n(Gs) < [2n(GQ) /3] + 1 72 B 5B it
{s,t} DATHELET B LHEETE 2. &k, EENTS
7 DR EARZERAT N, EO5S BRI TRD
3N TES. O

2

-
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@
@2 (a)“‘B 777G1,G2, (b)ﬁﬁ 777G31,-—

EE 1 LHHE 1 KORORHPEDILD.
R1. FEOEUFIST7 GIE, W < [2n(G)/3]+1,H <
[2n(G) /3] — 1 BB RTFHEERD. £z, FOREIIRE
R TRE 3.

SEXH

(1] M. Chrobak and T. H. Payne, “A linear-time algo-
rithm for drawing a planar graph on a grid,” Informa-
tion Processing Letters, Vol. 54, pp. 241-246, 1995.
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