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PREFACE 

The papers in this volume were presented at the 1989 Workshop on Algorithms and Data 

Structures (WADS '89). The workshop took place from August 17 to August 19, 1989, at Cadeton 

University in Ottawa and was organized by the School of Computer Science at Carleton University 

(Ottawa, Ont.) in cooperation with the Department of Computer Science at the University of Ottawa 

(Ottawa, Ont.) and the Department of Computer & Information Science at Queen's University 

(Kingston, Ont.). 

In response to the program committee's call for papers, 117 papers where submitted. From these 

submissions, the program committee selected 44 for presentation at the workshop. In addition to these 

papers, the workshop included 6 invited presentations. 
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J.-R. Sack 
N. Santoro 

PROGRAM COMMITTEE 

Selim Akl (Queen's Univ.) 

Frank Dehne (Carleton Univ.) 

Greg Fredrickson (Purdue Univ.) 

David Kirkpatrick (Univ. of British Columbia) 

Andrzej Lingas (LinkOping/Lund Univ.) 

Kurt Mehlhorn (Univ. des Saarlandes) 

lan Munro (Univ. of Waterloo) 

JSrg-ROdiger Sack (Carleton Univ.) 

Nicola Santoro (Carleton Univ.) 

Esko Ukkonen (Univ. of Helsinki) 

Jorge Urrutia (Univ. of Ottawa) 

Derick Wood (Univ. of Waterloo) 

LOCAL ARRANGEMENTS CHAIR 

Frank Fiala (Carleton Univ.) 

ORGANIZING COMMITTEE 

Frank Fiala (Carleton Univ.) 

John Oommen (Carleton Univ.) 

Ekow Otoo (Carleton Univ.) 

Robert Probert (Univ. of Ottawa) 

SPONSORED BY 

NSERC, OCRI, tTRC, TRIO, OCICS, 

Carleton University, Queen's 

University, University of Ottawa 



TABLE OF CONTENTS 

Session 1 
Chaired by F. Fiala 

Invited Presentation 
Efficient Text Searching of Regular Expressions 

R. A. Baeza-Yates and G. Gonnet (Univ. of Waterloo) 

Session 2A 
Chaired by D. Kirkpatrick 

Efficient Spatial Point Location 
F. P. Preparata (Univ. of Illinois at Urbana-Champaign) and R. Tamassia 
(Brown Univ.) 

Constructing the Voronoi Diagram of a Set of Line Segments in Parallel 
M. T. Goodrich (Johns Hopkins Univ.), C. O'Dunlaing (Univ. of Dublin, 
Ireland), and C. K. Yap (Courant Institute) 

Session 2B 
Chaired by L. Devroye 

Analysis of KDT-Trees: KD-Trees Improved by Local Reorganisations 
W. Cunto (IBM Venezuela), G.Lau (Universidad Simon Bolivar, Venezuela), 
and P. Flajolet (INRIA, France) 

Optimal Algorithms for List Indexing and Subset Rank 
P. F. Dietz (Univ. of Rochester) 

Session 3A 
Chaired by K. Mehlhorn 

The Delaunay Triangulation Closely Approximates the Complete Euclidean Graph 
J. M. Keil and C. A. Gutwin (Univ. of Saskatchewan) 

Computing the Furthest Site Voronoi Diagram For a Set of Discs 
D. Rappaport (Queen's Univ.) 

Session 3B 
Chaired by J. van Leeuwen 

Fully Persistent Arrays 
P. F. Dietz (Univ. of Rochester) 

String Searching Algorithms Revisited 
R. A. Baeza-Yates (Univ. of Waterloo) 

Session 4 
Chaired by S. Akl 

Invited Presentation 
Optimal Channel Placement for Multi-Terminal Nets 

M. Atallah and S. Hambrusch (Purdue Univ.) 

12 

24 

39 

47 

57 

67 

75 

97 



Vl 

Session 5A 
Chaired by S. Akl 

Computing the Minimum Visible Vertex Distance Between Two Polygons 
A. Aggarwal (IBM Research, Yorktown Heights), S. Moran (Technion, Israel), 
P. W. Shor (AT&T Bell Labs, Murray Hills), and S. Suri (Bell Core, 
Morristown) 

Computing the Kernel of a Point Set in a Polygon 
Y. Ke (Johns Hopkins Univ.) and J. O'Rourke (Smith College) 

Session 5B 
Chaired by A. Lingas 

Using Bounded Degree Spanning Trees in the Design of Efficient Algorithms on 
Claw Free Graphs 

M. Chrobak (Univ. of California, Riverside), J. Naor (Stanford Univ.), and M. 
B. Novick (Cornell Univ.) 

Session 6A 
Chaired by M. Atallah 

Linear Time Algorithms for Computing Reachability Regions from Polygonal 
Figures 

R. Zhao (McGill Univ.) 

Computing the Center of Area of a Polygon 
M. Diaz (Johns Hopkins Univ.) and J. O'Rourke (Smith College) 

Weighted Orthogonal Linear L,~Approximation and Applications 
M. E. Houle, H. Imai, K. Imai, and J.-M. Robert (McGill Univ.) 

Session 6B 
Chaired by E. Otoo 

Disc and Other Related Data Structures 
F. Luccio (Univ. di Pisa, Italy), M. ROgnier (INRIA, France), and R. Schott 
(CRIN, France) 

Digital Data Structures and Order Statistics 
W. Szpankowski (Purdue Univ.) 

On the Performance of Orthogonal Range Queries in Multiattribute and Doubly 
Chained Trees 

D. Gardy (Univ. Paris-Sud, France), P. Flajolet (INRIA, France), and C. 
Puech (Ecole Norm. Sup. Paris, France) 

Session 7 
Chaired by H. Edelsbrunner 

Invited Presentation 
Probabilistic Analysis of Algorithms and Data Structures 

L. Devroye (McGill Univ.) 

115 

135 

147 

163 

171 

183 

192 

206 

218 

230 



VII 

Session 8A 
Chaired by H. Edelsbrunner 

Stabbing Parallel Segments with a Convex Polygon 
M. T. Goodrich (Johns Hopkins Univ.) and J. S. Snoeyink (Stanford Univ.) 

Selecting the k th Largest-Area Convex Polygon 
J. S. Salowe (Univ. of Virginia) 

Finding All Shortest Path Edge Sequences on a Convex Polyhedron 
Y.-H. Hwang (National Chaio Tung Univ., Taiwan), R.-C. Chang (National Chaio 
Tung Univ., Taiwan and Academia Scientia, Taiwan), and H.-Y. Tu (Academia 
Scientia, Taiwan) 

Session 8B 
Chaired by J. Urrutia 

Linear Algorithms for Parity Path and Two Path Problems on Circular-Arc 
Graphs 

A. S. Rao and C. Pandu Rangan (liT Madras, India) 

NC Algorithms for Circular-Arc Graphs 
L. Chen (Ohio State Univ.) 

Parallel Algorithms for the Subgraph Homeormorphism Problem 
S. Khuller (Cornell Univ.) 

Session 9A 
Chaired by C. Yap 

Galleries, Light Matchings and Visibility Graphs 
J. Czyzowicz (Univ. du Quebec a Hull), I. Rival and J. Urrutia (Univ. of 
Ottawa) 

Weighted Visibility Graphs of Bars and Related Flow Problems 

D. G. Kirkpatrick (Univ. of British Columbia) and S. K. Wismath (Univ. of 
Lethbridge) 

Session 9B 
Chaired by 1. Munro 

Parallel Algorithms for Cographs: Recognition and Applications 
G. S. Adhar (Univ. of Maryland Baltimore County) and S. Peng (Univ. of 
Maryland Baltimore County and UM Inst. of Adv. Comp. Studies) 

Dynamic Data Structures for Series Parallel Digraphs 
G. F. Italiano (Columbia Univ. and Univ. di Roma, Italy), A. M. Spaccamela 
(Univ. di L'Aquila, Italy), and U. Nanni (Univ. di Roma, Italy) 

Session 10 
Chaired by G. Fredrickson 

Invited Presentation 
Motion Planning in CL-Environments: A Case for a Realistic Mode/ 

C. Yat~ and H. AIt (Courant Institute) 

231 

243 

251 

267 

291 

303 

316 

325 

335 

352 

373 



VIII 

Session 11A 
Chaired by J. Oommen 

Self-Adjusting k-ary Search Trees 
M. Sherk (Univ. of Toronto) 

Improving Partial Rebuilding by Using Simple Balance Criteria 
A. Andersson (Lund Univ., Sweden) 

Session 11B 
Chaired by G. Fredrickson 

An Efficient All-Parses Systolic Algorithm for General Context-Free Parsing 
O. H. Ibarra (Univ. of Minnesota) and M. A. Palis (Univ. of Pennsylvania) 

A Polynomial Time Algorithm for the Local Testability Problem of 
DeterministicFinite Automata 

S. Kim, R. McNaughton, and R. McCIoskey (Rensselaer Polytechnic Institute) 

Session 12A 
Chaired by G. Gonnet 

Skip Lists: A Probabilistic Alternative to Balanced Trees 
W. Pugh (Univ. of Maryland) 

A Fast Algorithm for Melding Splay Trees 
A. Moffat and G. Port (Univ. of Melbourne, Australia) 

Session 12B 
Chaired by D. Wood 

An Efficient Algorithm for Finding all Maximal Square Blocks in a Matrix 
H. Breu (Hewlett-Packard Laboratories) 

Complexity issues In Tree-Based Version Control 
N. Nishimura (Univ. of Toronto) 

Sess ion  1 3 
Chaired by N. Santoro 

Invited Presentation 
Structured NC 

B. Scholten and J. van Leeuwen (Univ. of Utrecht, The Netherlands) 

Session 14A 
Chaired by J.-R. Sack 

Heapsort - Adapted for Presorted Files 
C. Levcopoulos and O. Petersson (Link<Sping Univ., Sweden) 

The Distribution of Keys in a Binary Heap 
M. A. Weiss and J. K. Navlakha (Florida International Univ.) 

38t  

393 

403 

420 

437 

450 

460 

472 

487 

499 

510 



IX 

Session 14B 
Chaired by F. Dehne 

Optimal Hypercube Algorithms for Labeled Images 
R. Miller (State Univ. of New York at Buffalo) and Q. F. Stout (Univ. of 
Michigan) 

On the Complexity of Single Row Routing Problems 
A. Dingle and 1, H. Sudborough (Univ. of Texas at Dallas ) 

Session 15A 
Chaired by F. Fiala 

A New Search Time Update Time Tradeoff for the Implicit Dictionary 
P. Derome (Univ. of Toronto) 

Sorting with Minimum Data Movement 
J. I. Munro and V. Raman (Univ. of Waterloo) 

Session 15B 
Chaired by N. Santoro 

Augmentation Problems on Hierarchically Defined Graphs 
D. Fernandez-Baca and M. A. Williams (Iowa State Univ.) 

On Linear Time Minor Tests and Depth First Search 
H, L. Bodlaender (Univ, of Utrecht, The Netherlands) 

Session 1 6 
Chaired by F. Fiala 

Invited Presentation 
Combinatorial and Computational Results for Line Arrangements in Space 

H. Edelsbrunner (Univ. of tllinois at Urbana-Charnpaign) 

517 

529 

541 

552 

563 

577 

591 

Author Index 592 


