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Abstract The planar 2-connectivity augmentation problem is defined as follows: given a connected
planar graph G = (V, E), find an edge set E’ of minimum cardinality such that G’ = (V, E U E’)
is 2-connected and still planar. In this paper, we propose three algorithms: two 2-approximation
algorithms B20PT and SETP, which are modified versions of the 2-approximation algorithm 20PT,
and a heuristic algorithm ETP. Experimental comparison shows superiority of our proposed algorithms
over 20PT.
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B, T T 7 LIE0EREETIEEICHIK 2
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bDHETDH. TRTOUNERL (ZNENAML)
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ThY, ZTHHMERD 2 AR (62) 2®F LR
WRAN EAUEFET DR ORI 7ThHDHED
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7T 7 TIERNEWIHENLY LD, Liedio
T, S(G') T, u; 7 root M- THREZFML,
ZRENT G + {(vi,v)} BEEHZ F 7LD
NeFxvl/FTH5ILTa’kRODEIENTES.
%7z, Step 4.1 DFATHEA] & NEHKITIE, 4T
bridge DEB D72 725, £z, G+ {(vi,v))} B
W T T T NEIPOF ey 71, 3] OFEE
B3 Z 2 To(V],|V]) TIF5 Z e R TE, &
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$%. Ba, NBay C{Vay,va,} THY, G+
{(Vuy, Vup)} DEEBIT T 7 L7227 51T,
E' — E'"U{(vyy,vu,)}—
{(VaysVay )y (Vuns Van)} ET 5.

Step 31ZRWT, Ag:(v) DHENDL, G'+{(vi,v;
B IFEEZ T T ERS. HL, L T DKM

6.1.

B 7: SETP TROIZITEME (). 72721, e1,en
1% Step 3 TR®D72il, ez 1% Step 6 TRD7=H.

Mo TREMBML, ZRENT, G'+{(vi,vj)} 2
YHT T 7N EIDTF =7 TBHIETy ZRDB
TENTED. ZOF =y 2713 SETP 2T
E4795 Z 23 R0woT, O(V]a(V],|V]) ER5.
Step6 Tl¥, & ETP @ Step 3 & FRIZ 2K T
FTNTOERET, G+ {(vi,v;)} BHEEMNE D D>
F v 7 LRITNIER BV, 20PT, B20PT &
ULE v kROEREZES.

EHE 4.3 SEPT I, FHHEEFFED O(|V2a(]V], [V]))s
AEVEEREDN O(|V]) &5 2-FEURiETH 5.

5 ETEHEER
5.1 SERIRIE

CPU: Pentium III 800Mhz, OS: FreeBSD 4.3-
RELEASE O#t5# T C SEIc kY 20PT, B2
OPT, ETP, SETP % RELHEREITo7=. 72121,
WEHEDOT N AY AR O(V|+|E|) @ 6] & H
Wz,

52 AhT—4

bridge B3P 72W\N7' 5 7 TIIMEZ & DZENTIZL
WwWeEz,

V| = 100, 200, . . ., 1000,

IE| = a(3|V]|—6) (0.7<a<1),

bridge DA% 0.5(3|V| — 6) LAk

LRBANNITT G = (V,E) &, THNER 1000
EVERL L, 20PT, B20PT, ETP, SETP %M L
TERZITHoTZ.
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------- B20OPT
------- ETP
SETP

05 : : H H

0

0 100 200 300 400 500 600 700 800 900 1000
THRHE(V)

X 8: £f#lEL 20PT & @ PRIT L 5 ik

5.3 SEER#ER

BREH T B 7202, MR THD 20PT
BRMELTALUTOL PR ZHW5:

_ B20PT, ETP %7213 SETP \Z & 2 mia %k
o 20PT TOfHILEEK

X 8 I2BWTC, PR OHIFAZHEDOH T, ZDHED
BMEORITIVEHEEZRL TS, M9 T, BAHE
DOFHFIERHZR L TN,

X 8, 9 &V, B20PT %, 20PT L1FIER Uit
HIFET, LD/INSBRREIOMRERDDZ LB
»5%. ETP &, SETP %, 20PT & B20PT (it
ARSI R ERODZENTE. 9D
ETP (I ORI A2 0 OFH RIS E & 72
D, PiEERRE LT 72 a%2000, 3000 DHAET
X, RERDDZENTERPSTZ. —F, MOMR
ETIIEERD D Z LN TED, SETP X 20PT
X B20PT %L, 2000 s CHAK 2%, 3000 8T
K10 fEOHEREMELELE Lz, 1D, e
BINZIX SETP b B L, 77 709 A4 ABRE KR
a2l B2OPT #fEHATAE RN &IT 5.

PR

6 FLEHESERDRE

R 2 WERACRBEIC T 5 2 DO
B20PT & SETP, X OFRAMME ETP #1R%
L, [1] OiEfgE 20PT & EBRGICHREE A L
7. Zhickv, SETP B’ &b BWEIETHH Z &
ERLiz. SHBOFBEELTUI. ) AT FT70
WEED/NSWIGEOER. (2) S OICHRKENKR
EWVWISEEOFER. (3) FEH 2 REME BB LU
SEHERY 2 B ERIED NP R# e, 72 &0

FHELRRH(s

800 ‘ :
—— 20PT
00 B20PT
600L  "mmeet ETP s
SETP K
500 |

400+
300+
200
100+

0

TEAH(V)
9: ML DFHFIFH

HFohD.
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