
Authors 

Leonard E. Alsop 
Thomas J .  Watson  Research  Center,  Yorktown  Heights,  New 
York 

Dr. Alsop is manager of a group engaged in scientific computa- 
tions at the Research  Center,  He received  his Ph.D. in Physics 
from Columbia  University in 1960. From 1960 until 196.5 he 
worked at  the  Lamont Geological Observatory of Columbia 
University.  He  joined IBM in 1965 and  came  to  the  Research 
Center in 1967. Dr. Alsop also holds an  adjunct  appointment  as 
Professor of Geology at Columbia. He is a  member of the 
American Geophysical  Union,  the Seismological Society of 
America, and the  IEEE. 

W. E. Bosarge, Jr. 
Data Processing  Division,  Scientijic  Center,  Houston,  Texas 

Dr. Bosarge is an  Advisory  Mathematician in the  Mathematics 
and  Physics Department of the Houston Scientific Center. He 
joined the  Federal  Systems Division of IBM in Huntsville, 
Alabama in 1964. He received the B.S. and M.S. degrees in 
Applied Mathematics  from  the  Georgia  Institute of Technology 
in 1961 and 1963,  respectively,  and the  Ph.D. degree in Ap- 
plied Mathematics  from Brown University in 1968,  studying 
under  an  IBM  Resident Study  Graduate Fellowship. He also 
studied at  the Eidgenossische Technische  Hochschule,  Zurich, 
under an Institute  for International Education Fellowship. In 
1968 he joined the IBM Scientific Center in Houston  where  he 
has  been working in numerical  analysis  and  control theory.  Dr. 
Bosarge is a member of Sigma Xi, Phi Kappa Phi, Tau Beta  Pi, 
and the  Society for Industrial  and  Applied Mathematics. 

Richard P. Brent 
Thomas J .  Watson  Research  Center,  Yorktown  Heights,  New 
York 

Dr. Brent is a  Special Research  Agreement  Employee in the 
Mathematics Department  at the  Research Center.  His  educa- 
tion  includes a B.Sc. (honors I )  from Monash  University,  Aus- 
tralia,  1968; an  M. S. in 1970 and a Ph.D. in Computer  Science 
in I97 1 from  Stanford University.  Dr. Brent is a member of the 
Society for Industrial and Applied Mathematics. the  Associa- 
tion for Computing Machinery, and  the  Mathematical  Program- 
ming Society. He is author of the book Algorithmsfor  Minimi- 
zation  Without  Derivatives. 

Jose Canosa 
Data Processing  Division, Scient$c Center,  Palo  Alto,  Cali- 
fornia 

Dr.  Canosa is a Staff Scientist in the Applied  Physics Depart- 
ment at  the Scientific Center.  He received a B.S. in Physics at 
the University of Barcelona, Spain,  1955; an M.S. in 1961  and 
a Ph.D. in Applied Physics in 1964,  both at  Harvard Universi- 

446 ty. From 1964 to 1967 he worked as a physicist at  the Valleci- 

tos  Atomic  Laboratory of the General Electric Company at 
Pleasanton, California, where  he carried out theoretical re- 
search in nuclear reactor safety. Since joining IBM in 1967 he 
has  been doing research in mathematical and computational 
physics, and more recently in plasma  physics. He is a  member 
of Sigma  Xi, the American  Physical Society,  the American 
Nuclear  Society,  and the  Society for Industrial and Applied 
Mathematics. 

Tien Chi Chen 
Research  Division, Sun Jose, California 

Dr.  Chen is a member of the  Systems  Department  at  the San 
Jose  Research  Laboratory.  He received his B.Sc. in Chemistry 
from Brown University,  and his M.A. in Chemistry  and  Ph.D. 
in Physics  from Duke University. He  has been with IBM since 
19.56, and  has  served as visiting lecturer  at  Vassar College, 
Poughkeepsie, New  York, and at  the  University of California 
at Berkeley. During 1966 he  was a visiting scientist at  the Uni- 
versity of Uppsala,  Sweden. His current interests  include ma- 
chine organization, hardware algorithms,  numerical  analysis, 
and molecular quantum  theory.  He is a member of the American 
Mathematical  Society, the  American  Physical Society,  the  As- 
sociation for Computing Machinery,  the  IEEE, Sigma Pi  Sigma, 
Phi Lambda Upsilon, Sigma Xi,  and Phi Beta Kappa. 

Harlan P. Crowder 
Thomas J .  Watson  Reseurch Center, Yorktown Heights, N e w  
York 
Mr.  Crowder is a Senior  Associate  Programmer in the Mathe- 
matical Sciences  Department  at  the  Research  Center.  He 
joined  IBM in 1968 with a B.S. from  East  Texas  State Univer- 
sity and is currently a graduate  student  at  New  York Universi- 
ty. 

Allan S. Goodman 
Thomas J .  Watson  Research  Center, Yorktoww Heights,  New 
York 
Mr. Goodman is a Staff Member in the Mathematical Sciences 
Department  at  the  Research  Center.  He has been with IBM 
since 1966. His  education includes a B.E.E.  from  The  City Col- 
lege of New  York,  1960, and an  M.S.  (E.E.)  from  New  York 
University, 1966. He worked at  General Precision Aerospace 
(GPI)  from 1960 to 1966.  Mr. Goodman is a member of the 
IEEE and  the  Association  for Computing Machinery. 

Alexander R. Gourlay 
World  Trade  Corporation,  Scientific  Center,  Peterlee,  England 

Dr.  Gourlay  is a member of the Management Sciences  Group 
of the  United Kingdom  Scientific Center.  He  has been with 
IBM since  1970. His  education includes  a B.Sc. in Applied 

AUTHORS IBM J. RES. DEVELOP. 



Mathematics and  a  Ph.D. in Numerical  Analysis,  both from the 
University of St.  Andrews in Scotland. During  1966-67 he 
was Lecturer in Applied Mathematics  at  the  University of St. 
Andrews,  and from  1967 to 1970 he held a similar post  at the 
University of Dundee.  Dr.  Gourlay is a member of the  Asso- 
ciation for Computing  Machinery  and the  Institute of Manage- 
ment Sciences,  and  is  an  Associate Fellow of the  Institute of 
Mathematics  and  Its Applications. 

Monique M. Guignard 
University of Lille 
Dr.  Guignard was a consultant  at  the  IBM Philadelphia  Scien- 
tific Center in 1971. She  also worked as a consultant  at  the 
New Y'ork Scientific Center of IBM  during the  summers of 
1967 and 1968.  Dr. Guignard was  an Assistant in the  Comput- 
ing Laboratory  Department of Computer  Science  Electronics, 
Electrotechnics  and  Automata, University of Lille from  I965 to 
1968. She  has been Maitre  Assistante  at the  university since 
1968. Her education  includes degrees in Licence es sciences 
mathematiques  pures  1962,  Licence Bs sciences mathematiques 
appliqutes 1964,  and  a Doctorat  de  spkcialitt en  mathkmatiques 
appliquees  1967. She is a  member of the AFCET (Association 
Francaise  pour la Cybernetique Economique)  and of AMS. 

Alan J. Hoffman 
Thomas J .  Wutson  Resehrch  Center, Yorktobtw Heights, Ne\$. 
York 
Dr. Hoffman is Acting Director of the Mathematical Sciences 
Department  at the Research  Center, which he joined in 1961. 
He received an A.B. in 1947 and a Ph.D. in 1950 in Mathemat- 
ics from New York University.  He was  a  member of the  Insti- 
tute  for Advanced Study,  Princeton,  1950-51; Mathematician 
at the National Bureau of Standards, Washington, D.C., 1951 - 
56; Scientific  Liaison Officer at the Office of Naval Research, 
London,  1956-57; a member of Management  Consultation 
Services,  General  Electric  Company, 1957 -6 I ; and is cur- 
rently  Adjunct Professor of Mathematics at the  City  University 
of New  York.  He  has been  a  member of the editorial boards of 
several journals  and  serves  as Editor-in-Chief of the Ntrvul 
Reseurch Lo,qi.stic.s Quurterlv and Lineur  Algrbrtr  and Its A p -  
plications. He is a  member of the  American  Mathematical 
Society. 

Werner Liniger 
Thomas J .  Watson  Research  Center,  Yorktolcn  Heights, Nebt' 
York 
Dr. Liniger is a Staff Member in the Mathematical Sciences 
Department  at the Research  Center.  He joined the Research 
Division of IBM in 1959.  His  degrees in Mathematics are a 
Diploma (M.S.) from the Swiss Federal  Institute of Technology 
in Zurich  (1951) and  a Dr. e s  Sc.  (Ph.D.) from  the  University 
of Lausanne, Switzerland (1956).  From 1952 through 1955 he 
was a  Research Assistant  at  the University of Lausanne. Be- 
fore  joining IBM,  Dr. Liniger spent  two  years with the  Univac 
Division of Sperry  Rand Corporation in Philadelphia.  His main 
interests  are numerical  analysis  and applied mathematics. He is 
a member of the Society for Industrial and Applied Mathemat- 
ics,  the  Association for Computing  Machinery,  and  the Gesells- 
chaft fur angewandte  Mathematik und Mechanik. 

JULY 1972 

Charles A. Micchelli 
Thomas J .  Watson  Reseurch  Center,  Yorktown  Heights, N e w  
York 
Dr. Micchelli is a Staff Member in the  Mathematical Sciences 
Department  at  the Research Center.  He received his B.A.  from 
Rutgers Newark College of Arts  and Sciences in 1964, his M.S. 
in 1966  and Ph.D. in 1969 in Mathematics from Stanford  Uni- 
versity.  He was a member of the Department of Computer Sci- 
ences, University of Uppsala,  Sweden, during  the  academic 
year  1969-70  and joined  IBM in the  Research Division in 
1970. Dr. Micchelli is an  Adjunct Assistant  Professor in the 
Graduate School of Business  Administration, Iona College, 
New Rochelle. New  York. 

Willard L. Miranker 
Thomas J .  Watson  Research  Center,  Yorktown  Heights, N e w  
York 

Dr.  Miranker is Assistant  Director of the  Mathematical  Sci- 
ences  Department  at  the  Research  Center.  He  has been with 
IBM  since  1958. His B.A., 1952,  M.S.,  1953, and Ph.D., 1956, 
were  obtained in Mathematics  at  New York  University. In 
1956-58 he was  a  member of the Mathematics Department  at 
the Bell Telephone  Laboratories. He is currently an Adjunct 
Professor of Mathematics  at  New York University. Since  1952 
he has held various visiting or adjunct  faculty  positions at  Cor- 
nell University,  California Institute of Technology, the City 
University of New  York,  the  Hebrew University of Jerusalem, 
Adelphi  University, and the  University of Paris. He is a  lectur- 
er in applied mathematics for  the American  Association for  the 
Advancement of Science. He is a  member of the American 
Mathematical  Society  and the Society  for  Industrial  and  Ap- 
plied Mathematics. 

John LI. Morris 
Depurtment of Mathematics,  University of Dundee,  Scotland. 
Dr. Morris is Lecturer in Computational  Science at  the  Univer- 
sity of Dundee.  His education  includes  a B.Sc. in Mathematics 
from  the  University of Leicester in 1965  and  a Ph.D. in Nu- 
merical  Analysis  from the University of St.  Andrews in 1968. 
From  1968-70 he was a National  Cash Register  post-doctoral 
research fellow in the  Department of Mathematics at the  Uni- 
versity of Dundee, where he  subsequently took up his present 
post. Dr. Morris is an Associate Fellow of the Institute of 
Mathematics and Its Applications. 

Farouk M. Odeh 
Thomas J .  Watson  Research  Center, YorktoMw Heights, N C W  
York 

Dr.  Odeh is a member of the Differential Equations and Nu- 
merical Analysis Group in the Mathematical Sciences  Depart- 
ment at the  Research Center.  He has  been with IBM since 
1960. His education  includes  a B.S. from Cairo  University, 
1955 and a Ph.D. in Applied Mathematics, 1960, from the 
University of California at Berkeley. He was an instructor  at 
Teachers' College. Amman-Jordan, in 1955-56; a temporary 
member of the Courant  Institute of Mathematical  Sciences in 
I962  -63; and  a visiting Associate  Professor of Mathematics  at 
the American  University of Beirut (Lebanon) in 1967-68.  Dr. 
Odeh is a  member of the  American  Mathematical  Society,  the 
Mathematical  Association of America, and  the  Society for 
Industrial  and  Applied Mathematics. 447 

4UTHORS 



Hugo R. Penafiel 
Data  Processing  Division, Scientijic Center, Palo Alto, Ccrli- 
forniu 
Mr. Penafiel has been  a member of the Scientific Center staff 
since 1965 and  has worked in several  areas of computational 
physics,  numerical  analysis, and graphics. He  joined IBM in 
1960  and  obtained an M.S. in Engineering and  Computer Sci- 
ence from  Stanford  University in 1968. Mr. Penafiel is a mem- 
ber of the  Association for Computing  Machinery. 

Jorma  Rissanen 
Research  Division, Sun Jose,  Californiu 

Dr. Rissanen is a  member of the  Systems  Department in the 
San Jose Research  Laboratory and has been with IBM since 
I96 1. He received his Engineer’s  Diploma in Electrical Engi- 
neering in 1956, Licenciate of Technology in 1960, and Doctor 
of Technology in Control  Theory  and  Mathematics in 1965, all 
from the  Technical University of Helsinki,  Finland. His re- 
search  interests  are information science,  control,  automata, sys- 
tems  theory, mathematical programming and  the  mathematics 
of computation. 

Theodore J. Rivlin 
Thomas J .  Watson  Reseorch  Center,  Yorktottw  Heights, Nm. 
York 
Dr. Rivlin is a Manager of Numerical Analysis in the Mathe- 
matical Sciences  Department  at  the  Research  Center. He has 
been with IBM  since 1959.  He received the  Ph.D. degree in 
Mathematics from  Harvard  University in 1953; was Instructor 
in Mathematics  at  the  Johns  Hopkins University  from 1952  to 
1955;  and was Research Assistant in the  Institute for Matbe- 
matical Sciences,  New York University, during 1955-56.  From 
1956  to 1959 he was Senior Mathematical  Analyst in a research 
group  at Fairchild  Engine  and  Airplane Company,  Deer  Park, 
New York. He was Visiting Professor of Computer  Science  at 
Stanford  University  for the  academic year  1969-70,  and has 
been  Adjunct Professor of Mathematics at  the  City  University 
of New York since 1966. He is a  member of the Mathematical 
Association of America,  the American  Mathematical Society, 
and  the Society for Industrial and Applied Mathematics.  Dr. 
Rivlin’s major interest is approximation theory  and  he is author 
of the book A n  Introdrrction to  Approximation  Theorv. 

Carl L. Smith 
Internationcrl Muthematical  and  Stutistical  Lihruries,  Inc., 
Houston,  Texas 

Dr. Smith joined  the staff of the International  Mathematical and 
Statistical  Libraries after receiving  a Ph.D. in Electrical Engi- 
neering  from  Rice  University in 1971. He received his B.S. and 
M.S. degrees in Electrical  Engineering in 1967 and  1968, re- 
spectively, from  the  University of Kansas. During  his study  at 
Kansas he was a teaching assistant  and  later held joint appoint- 
ments as  Lecturer in the Department of Electrical  Engineering 
and Research Assistant  at  the  Center  for  Research in Engineer- 
ing Sciences. In 1968 he won a  fellowship at  Rice  University 
where he continued his studies, and during the  summer of 1969 
he worked as a  Research Assistant  at  the  Los Alamos Scientific 
Laboratories.  Dr. Smith is a member of the  IEEE. 

Kurt Spielberg 
Data  Processing  Division,  Scientijic  Center,  Philadelphia, 
Pennuylvcuzia 
Dr. Spielberg is presently Manager of Management Science  at 
the IBM Philadelphia Scientific Center.  He joined IBM in 1960 
and  has worked on problems of approximation,  weather fore- 
casting  and  mathematical  programming. Dr. Spielberg  received 
a B.S. in Physics (summa cum  laude) from the City College of 
New York in 1951 and a Ph.D. in Physics  from  the  University 
of Vienna in 1954. He holds  a Teaching Certificate in Mathe- 
matics and Physics from the  University of Vienna which he 
received in 1955. He is an  Associate  Editor of Mathematical 
Progrtrmming and is a  member of the  Operations  Research So- 
ciety of America. 

John A. Tomlin 
Stanford  University,  Stanford,  California 

Dr. Tomlin is a Research  Associate in the  Operations Research 
Department  at Stanford  University. He gained a B.Sc. (honors) 
in 1963  and  a Ph.D. in Mathematics in 1967.  both  from the 
University of Adelaide, South  Australia.  He  joined Scientific 
Control  Systems  Ltd. (then CEIR Ltd.) in 1968 and was in- 
volved  primarily in research  and  development work in integer 
programming and its  applications. He was  awarded  an IBM 
post-doctoral  fellowship at Stanford in 1970,  where  he worked 
on compact  inverse  schemes  for  the simplex method. He re- 
turned to Scientific Control  Systems in late  1970 as a senior 
consultant and  continued to work on mathematical program- 
ming and its  applications and, in particular,  the  implementation 
of compact inverse  methods. He took up his appointment as 
Research Associate  at Stanford in 1972, coordinating research 
on large scale  systems.  He is a charter member of the Mathe- 
matical  Programming Society. 

Shmuel  Winograd 
Thomcrs J .  Watson  Research  Center,  Yorktown  Heights, New 
Y0rk 
Dr. Winograd  was  named  an IBM Fellow in 1972. This five- 
year appointment  permits him to  pursue  research projects in 
fields of his own  choice. His present interest is in the complexi- 
ty of parallel computation. He joined IBM in 1961 and is cur- 
rently the  Director of the Mathematical Sciences  Department 
at the  Research Center.  Dr. Winograd  received his B.Sc. and 

Technology in 1959 and his Ph.D. in Mathematics  from  New 
M.Sc. in Electrical  Engineering  from Massachusetts  Institute of 

York University in 1968.  He is an adjunct professor at  New 
York  University and is a visiting professor at  The  Technion, 
Israel, during 1971 - 1972. 

Philip Wolfe 
Thomas J .  Watson  Research  Center,  Yorktonx  Heights,  New 
York 
Dr. Wolfe is manager of the Optimization Group in the  Depart- 
ment of Mathematical  Sciences. He has been with IBM  since 
1966. He received his Ph.D. in Mathematics  at the  University 
of California at Berkeley in 1954 and was an Instructor in 
Mathematics  at Princeton  University until 1957 and a Mathe- 
matician at the RAND Corporation in Santa Monica until 
1965. He  has specialized in the  development of computational 
methods  for linear and nonlinear  programming  problems. 

I B M  J. RES. DEVELOP. 



Contents of previous issue 

May 1972 Vol. 16, No. 3 

Preface  to Papers on Mechanical  Technology . . . .  .202 An Application of White  Light Interferometry  in 
Thin Film  Measurements 

0 Papers: b y  C. Lin and R. F.  Sullivan . . . . . . . . . . . . . . . . . .  .269 

Mechanics of Film Adhesion : Elastic  and 
Elastic-Plastic Behavior Removal of Numerical  Instability  in the Solution 
by W .  T .  Chen and T .  F.  Flavin .203 of Nonlinear  Heat Exchange  Equations 

b y  J .  W .  Whi t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .277 
. . . . . . . . . . . . . . .  

' Viscoelastic Behavior of Computer  Tape 
Subjected to Periodic Motion 
b y  G. W . B a u m a n n  214 

Design and  Fabrication of Heat  Transfer  Surfaces 
from Superplastic  Material 
by J .  B. Randolph  and F .  K .  King . . . . . . . . . . . . .  .283 

.......................... 

Dynamic  Control of Spring-driven  Mechanisms 
by R. E. Bishop  and C. C. Wilson .222 Stationary  Temperature Profiles and  Heat  Flux 

Distribution  in a Plastic-encapsulated  Circuit Package . . . . . . . . . . . . . .  

IBM Copier  Scanning  System 
bv D .  A. Beatv. T.  A. Hoskins,  

by J. A. Paivanas ........................ - . . .  ,292 

T .  H .  Richards  and H .  W .  Simpson . . . . . . . . . . . . .  .23 1 0 Communications: 

Some Design Considerations for a Analytical and Experimental Thermal Analysis of 
Document Sorting Machine Multiple Heat Sources in Integrated Semiconductor.Chips 
by J. L. Zable  and J .  C. Yarrington . . . . . . . . . . . . .  .239 b y  R. D. Lindsted  and  D. A .  DiCicco . . . . . . . . . . .  .303 

Acoustic Signal Analysis for Noise Source Monitoring Microinch  Displacements  in 
Identification  in  Mechanisms Ultrasonic Welding Equipment 
by R. H .  Peterson, A .  D .  Ackerman by F .  J .  Crispi, G.  C. Maling, Jr. 
and R. E.  Zelenski .......................... .249 a n d A . W . R z a n t  ............................. 307 

Holographic  Interferometry  Deformation  Study Design  Considerations for a  Magneto-optic 
of a Printer Type-piece Cryogenic Film  Memory . 
b y  A .  D. Wilson  and D.  H.  Strope . . . . . . . . . . . . . .  .258 b y  A .  M .  Patlach ........................... .313 

The IBM Journal of Research and Development is abstracted by Applied  Mechanics  Reviews,  Bulletin  Signalitique,  Chemical 
Abstracts,  Computer  Abstracts,  Computer & Control  Abstracts,  Computer & Information  Systems,  Computing  Reviews,  Data 
Processing Digest, Electrical & Electronics Abstracts, Electronics & Communications  Abstracts  Journal, ( T h e )  Engineering Index, 
Information Science Abstracts, International Aerospace  Abstracts, Laser and Electro-Optics Reviews,  Magnetohydrodynamics & 
Plasmas, Mathematical  Reviews,  Metals  Abstracts,  Operations  ResearchlManagernent  Science, Physics Abstracts, Physikalische 
Berichte,  Referativnyi  Zhurnal, Science Citation  Index, Solid State  Abstracts  Journal, and Theoretical Physics Abstracts  Jour- 
nal, Reproductions of the IBM Journal by years are available on positive  and  negative  microfilm from University  Microfilms, 
300 North Zeeb  Road,  Ann Arbor, Michigan 48106. 


