View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

oodooodooodoodn
Algorithms for grid drawings of planar graphs
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1 OO

000 (greph) GOO,000000 VO,VOOODOODOOO EOO(V,E)0D0OOOOD.OO0OO,V
00000 (z,y) 0,000 VOOO 2,y0000, (2,9) 0 (y,2) 000000.00000,0 (z,y) O
xyOO0O0.VOOODO OO0 (vertex) , EOOO0D O (edge) DO0DO. V O O0D0DOO (vertex set), E 0 O
00 (edge set) 00D,V =V(G), E=EG)00000000. 000000000000000000
00000,000000000000000. Figurel.1O0OOOODODDO.

G=V,E), V={v1,v2,03,v4,05}, E = {0102, 0105, V203, V204, V2Vs5, U304 }
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Figure 1.1 000 G=(V,E)

000 GO 00 (erder) 000000000000000O00O0, |G=|V(G)|00000. 00,000
0000 »00000000.

000000 (planar graph) 00 000000000000 0000000000000000000
00. 00000 (plane graph) 0000000000000 00000000D00000000000O
Figure 1.2 000000000000. 0000000000000 0O000000. 0000000000
00 (face) 000.00,000000000000000 OO0 (outer face) D00 .

goooooboogoo gobogo googo
Figure 1.2 000000

00 (path) DO V(P) = {v1,ve, -+ ,v,}, BE(P) = {viva,vov3,--- ,u,_10,} 000000000 POO
D000. 000, v #v; (1<i<j<n)000.PO0000000,000 C:=PU{v,} (n>3)
00000 (eycle)y0OO. Figure 1.3 0000000000000.
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Figure 1.3 00,0000

000 GUOOO0O 200 w,v 0000,w 0000000000000, GOO0O (connected) 000
O00. k£>20000,000 GO k00O (k-connected) JO0O0O0,GUOO0OO AODOODOODOODOO
0000,GoOoOooooooooan.

0000000000000 O (forest) 00O0,00000 O (tree) DODO.

2 DOOoOoooooodg

000000 0000 (straight line drawing) 0000000, 0000000000000D000DO0OO
00000000000000000. 0000 (grid drewing) 00, 00000000 200000000
o000oOooooooooooog.

Theorem 2.1 (H. de Fraysseix, J. Pach and R. Pollack [3]) 000 n 000000000
(2n—4)x (n—2)00000000000000,000 O(R?) 00000000000

0000000000000 FPPOOOOOOOOOOOOOO. FPPOOODOOOOO, 000
canonical ordering 1000000000, 000000000000000. 0000000000, 0
000000D0000000,0000000000000000000000. 00000 0000 000
00. Figure 24 0 60 0000000000000, FPPO0O0OOOODOO0OOOODOO00,8x%x40
00000000000000000.

FPPOOOODOO O(R?) 000000000000, M. Chrobak and T. H. Payne [2] 0, 00000
00 O(n) 0000000000000. 000 CPOOOOODOO0OODOO0ODN

CPOOODOO0O0O,000000000000D00000D0O0. 0000000,000 000,00
000000000 20000 (zoffset) 000. 0000,0000 zoffset 00,00000000 0
0000000D0000.00,00000 zoffset 000000000,00000000 2000000
000000000000, 00000000000000. Figure 2.5 0 Figure 24 00000 CPOOO
00000000000000000 zoffset, 01000 z00000.

00000 FPPODOOOOOOOODODD,CPO0OOO0O0OOODOD zoffset 00000000000
ooooooo.
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Figure 2.5 Figure 24 00000 CPOO0OO0O0O0OU00O0O0UOOOUOOODO T O z—offset, 0000 =z OO
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Figure 2.6 CKOOOOOOOOOOOOOOOO

gobobobooooobobobogo,ggooobobboooobbboooobbboooobbboooon
O00. M. Chrobak and G. Kant 0000000 00OCO0O0OOO0ODOODOOODOOO. ODOODOOOOOO
CKOOoooooooooooo.

Theorem 2.2 (M. Chrobak and G. Kant [1]) 000 3-00000000 (n—2)x(n—2)0000
00000000000,000 O(n)D0DODOODODOOOO.

CKODODOoOoOooo,FPPOOODOODODOOODDODOD,CPOOOODOOODDOODOONO x—offset 0000
O000. Figure 26 0 140000000 CKOOOODODODOOOOODOOOOO 12x12000000
gboooobogoboogoon.



X. Zhou, T. Hikino and T. Nishizeki 5|0 000000000000 20000000 (bipartition) O
Oo00,00000CKOODOOOOO0O000ooooooooooooooooooooooooooooo
gbooooooooo.

Theorem 2.3 (X. Zhou, T. Hikino and T. Nishizeki [5]) GOUO000000,G,Go 0 GOOO
O bipartition 000O. 0000, GO00000OCOC0OO0O DOoOO.

W (D) < max{ni,na} — 1
H(D) < max{nj,nz} —2

000,n =n(Gy), no=n(G,) 000.000,0000000000 O(r)000D000000OO.

goon

[1] M. Chrobak and G. Kant, Convex grid drawings of 3-connected planar graphs, International Jour-
nal of Computational Geometry and Applications 7, pp. 211-223, 1997.

[2] M. Chrobak and T. H. Payne, A linear-time algorithm for drawing planar graph on a grid, Infor-
mation Processing Letters 54, pp. 241-246, 1995.

[3] H. de Fraysseix, J. Pach and R. Pollack, How to draw a planar graph on a grid, Combinatorica
10, pp. 41-51, 1990.

[4] G. Kant, Drawing planar graphs using the Imc ordering, Proc. 33rd Symp. on Fundations of
Computer Science, pp. 101-110, 1992.

[5] X. Zhou, T. Hikino and T. Nishizeki, Small grid drawings of planar graphs with balanced partition,
Journal of Combinatorial Optimization 24 pp. 99-115, 2012.



