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K#i, T[0(/ n)-Space Polynomial Time Algorithm for Directed Planar Reachability (&
M) 27 7 Bl Al REMERTEIZ 5 0(V n) fEIk TR 7 v ) X A) ) LREL, EL5E LD 7
D.

B2 rTREMEHE R ENE, FERE MR EAEI CRER FTRE 2B D 7 7 2 NL 12T 5k b AR SR
METHY, SHEBHERICBI 2 REENZ2MEE LTHbNTWaD., ZoMEE, —BRIICIEsEaE
WCHEAEARE PRI TWD. —F, RERCHAERERMEDZ 7 A2 L & NL & OREGR%EfiE
AT A0 D—RE LT, XHERGER CRIERTREMHIE N Al RE7e 7 T 7 IRZ 60T D158
HDHONTEZ, L, THAE TICHEEER CRIZEREMEHEN AR TH D & oo 7127 7 7RI,
ENBHIBDORE Nk ST T DY T A ThHol=. 29 LIRS L, ZHEAMERRE & W 9 R
FEL7-F %, FHEMEROGIRZ Rk D 0(n' ) fEIK (B EK) 1RO -EBA O, Bl §E
PEREO A tE b BB 2R & LT 1990 A RAIEA LIRS N TE 72, L L7en s, 20 X 512l
REBOTIBEIZBWTY, 27 VBONTT T 7HRICET 2B et EOFE REE LEDS
NTWhahotz, AHXTIE, /ERBZONTEEZLDLY, LY R 7T 7RTHIFEE T T
T Oy T AT HEFERREMHEREOLRE (oS EAREM) FHE AR W TR L, o
B FEAREMERAEA 0 (Y n) FEE ) SZEAER CHIEFRETH D Z L E R LTV,

% 1% llntroduction] TIETAMILDOE =B L OREOMEZ IR, FHXOWKE R L TWND.

% 2% [Preliminaries] Ti, ARMFEONEZ IR DIZHNE L ESCHBEDOTEL T, %O
BETHWBAOIZ, —&ie 77 7R0WE 77 71T D REARN 2 FRE R L TN,

# 32 [0 ¢) Algorithm] Tix 0¥ ) fEEE, 0(n" *) FEf CRIEFREME AR HIET AT L TY X
LERTRL, ZHICE > CRMFHAERL ZMHARDO ML — KA 72 R LTS, 20T LT XA
%, 7778k —2—IlLoTHHEIL, &0 COREMEEZRE L T2RORREEEL T
EEERNICAWEZLOTHD. 22T, XL —F—LF, TNZE2RUVBRS LT 7% (1ZIEF
CR&E D) FERFERHLIICDBITELLORERAOESTHD. ZNETICHL BNV —F2EDHTZ
OOEAIRT NI RAPERINTEN, HEREDO T TOT LI Y XLNIHMLN TN RN T2
AT, BEEFEOWS T LI XACERL, Zhz 0 n) SERSZEARR 7 LY XA~ Lk
wL, TOTNAITY X LEHANT, 00 ) EE>ZEARR CREEEZHET 27 LT Y X
LERELTND.

a4z [0 n)Algorithm | TiE, E3HEDOT /N IY X LZHBEL, 0/ n) fEEKkH>Z% A
THREAREMEAZHET LT LI ZLZ R LTS, ZOHRBIZFIC2ODLRNLR S, 121%
Universal Sequence & FRIZILAHFBARESNEZFIAL T, BIETRRLET VI XLADOTLENEESE
KL, sFEEZEHEILLIZATHD. O 1203 A 70BN —X—LWnHWEAEZEAL, HIRMAR
PR E T BB BN SN 7 7 7 IR T 2 0EREDEH 2 LV AHEBCEALZATHD. 2 nb
DHRBIZE ST, FEIFEDOT NIV XALTIE (FHZ 7 71k LTH) BEFHALETH 720 (Vn)
FEIR CORLEREMHEZ ZHEAGFM TIT O 7TV XAEZREEL TN D,

¥ 5% [Conclusion] TiX, AMREOKRE FE LD, SHOWIEFEICONTERTN S
UbZFELDDE, R CTEAEMRT A AL E2#RT52 12k, 0 (Vn) SRS ZHENL
R T 27 7 7 EoRGER M EMENL TED 2 L 2R LTS, ZOERIT, HHEkEHE
BLOBGEREMEMEOME M 50T, S%OEHEET VI U X AR HE &M RO 78
DOHRIZENTHRESEMRTLHHDTHS.

i« FSCERIT, FI3C 2000 F & 3830 300 35 % 1 HRTOHT 52, & L <ITFEIL 800 #5% 1R L T 7280,
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This paper ‘0(J n)—-Space Polynomial Time Algorithm for Directed Planar Reachability’
has been written about reachability problem.

The directed graph reachability problem is a core problem in computational complexity
theory. It is a canonical complete problem for the nondeterministic log—space, NL, and
it is believed that this problem is not solvable in deterministic log—space

On the other hand, it has been studied that finding a class of graphs that of reachability
problem is solvable in 0(n' ¢)-space (sub—linear space) and polynomial time from the
early 1990.

However only few technical or limited graph classes are found

This paper agues about sub—linear space and polynomial time solvability of reachability
of planar graphs which is more common graph class than previously thought, and show
that the problem is solvable in 0(y n)-space and polynomial time.

In the chapter 1, backgrounds and overview of the result are written.

In the chapter 2, standard notion, notations and basic facts of graphs are written.
In the chapter 3, 0(n"* ¢)-space and 0(n" *)-time algorithm for planar directed
reachability is presented. Also, tradeoff between the time and the space is written.
In the chapter 4, 0(n"?"¢)-space and polynomial time algorithm for the problem is
presented. Which is an improved version of the algorithm in the chapter 3 is written.
In the chapter 5, a summary of the paper and future works are written.

To summarize the above, this paper shows the directed graph reachability problem
restricted to planar graphs can be solved in polynomial time using only 0(y n) space
by presenting concrete algorithm. This result is to elucidate the nature of sub—linear
space computation and reachability problem, and this is intended to contribute to

sub—linear space algorithm development and research of complexity theory.
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