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FOREWORD 

T he articles contained in this issue 
were selected to provide a cross
section of scholarship and 

creativity. Although scholarly in 
nature, they have been written to appeal 
to a diverse readership. Faculty from · 
three of the Institute's schools (Arts and 
Sciences, Business and Public Manage
ment and Information Systems and 
Engineering Technology) have contrib
uted to this issue. Both informational 
(factually based) and critical (theoreti
cally based) articles are presented. As 
with other scholarly publications, 
opinions and contentions expressed by 
authors are not necessarily those of the 
SUNY Institute of Technology at Utica/ 
Rome or the State University of New 
York. 

Members of the college community 
are encouraged to submit articles for 
future issues and may obtain writing 
and style guidelines from the editor. 
Individual and collaborative articles are 
acceptable and desired. We invite you 
to share this issue with your friends, 
colleagues and associates. Moreover, 
we would enjoy hearing your comments 
and suggestions for improving subse
quent issues. These remarks should be 
addressed to: 

Shirley Van Marter 
Editor 
Research & Creative Expression 
Executive Vice President for 

Academic Affairs 
SUNY Institute of Technology at 

Utica/Rome 
P.O. Box 3050 
Utica, New York 13504-3050 
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ABSTRACTS 

"Unsteady Flow in 
Jet Engines" 

ByDigenDas 

The paper addresses some of the 
problems encountered in the design and 
development of aircraft jet engine due 
to unsteady flow effect. Current 
approaches, both analytical and 
experimental, adopted by different 
research workers to solve these 
problems are discussed. Overall 
response of the axial flow compressor, 
rotating stall and response of the blades 
to unsteady flow are briefly presented. 
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"Maslow on Self-Actual
ization and Education" 

By Roy Jose DeCarvalho 

This essay is a follow up of "The 
Rogerian Paradigm in Education" that 
appeared in the previous issue of 
Research & Creative Expression (Vol. 
2, No.2, 1990, pp. 14-17). This essay 
delineates the humanistic educational 
paradigm of Abraham H. Maslow 
(1908-1970) that in the 1960's fueled 
the establishment of the humanistic 
movement in American psychology. It 
discusses how Maslow's view on human 
nature and self-actualization applies to 
education and notions of expressive 
behavior and intrinsic learning. It is 
argued that Maslow's critique of the 
behavioristic educational paradigm and 
advocacy of a humanistic alternative is 
still meaningful in the 1990's, and that 
the continuing crisis in American 
education ensues in part from the failure 
to introduce a humanistic dimension 
into the educational paradigm. 

"Corporate Training and 
College Education" 

By J. Allan Hall 

College courses and corporate 
training are two forms of education that 
often overlap. Observation of training 
in three corporations led to the conclu
sion that each setting has comparative 
advantages and disadvantages. Basic 
theories should be taught in college 
courses, which are less expensive and 
allow more time than corporate training. 
Techniques used specifically in a 
particular position in a particular 
industry may be better learned in 
corporate training, which offers the 
advantages of intensive study and 
immediate application. 

"A Review of the Struc
ture and Function of the 

Bacterial Sacculus" 

By Michael Hochberg 

The sacculus is part of a complex 
cell wall that surrounds the bacteria. 
Many of the antibiotics, such as 
penicillin and bacitracin, work by 
inhibiting the growth of the sacculus. 
This article reviews the ongoing 
research project at the SUNY Institute 
of Technology. The research has 
focused on providing an increased 
understanding of the way bacteria grow 
and multiply and of the chemical 
structure of the sacculus. In order to 
understand how this research relates to 
the understanding and control of human 
diseases, the types of organisms that 
cause infectious diseases and the ways 
in which the transmission of these 
organisms are controlled also are 
reviewed. 

"The Social Psychology 
of Nonviolence" 

By V. K. Kool . )~' 
-.··-

The author points out how micro
and macro-level researches have been 
helpful in the study of social psychol
ogy of nonviolence. A brief summary 
of the author's work on the subject is 
presented in the article. 



"Some Romantic and 
Philosophical Influ
ences Evident in the 

Writing of William 
Faulkner" 

By Mary Krenitsky 
Perrone 

By mingling some themes from the 
poetry of Percy Bysshe Shelley, an 
"attitude" from the work of John Keats, 
and philosophical concepts from the 
writings of Henri Bergson, William 
Faulkner fashioned a literary style of 
his own. 

"Some Problems for 
Convex Bayesians" 

By Michael Pittarelli 

Convex Bayesianism is an alterna
tive to strict Bayesianism that relaxes 
the demand for numerical precision 

. , while retaining a probabilistic charac
terization of uncertainty. Problems for 
convex Bayesianism are discussed and 
illustrated through examples. The most 
serious problem is the non-convexity 
introduced by conditional probabilistic 
independence constraints, which are 
necessary in domains of realistic size 
for efficient adjustment of probabilities 
in response to new information. 

"Signal Enhancement 
in a Known Noisy 

Environment" 

By Sam Sengupta 

A new signal enhancement/ftltering 
model is presented. This is suitable in a 
stable environment where target signals 
emanate from a fixed population. A 
two-stage process is proposed. At the 
first stage, raw noise-contaminated 
signals are smoothed via an "optimum" 
two-parameter smoothing fllter. At the 
last stage, the signals are further 
enhanced via signal compression for 
which two new schemes are suggested. 
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CONTRIBUTION a 
Unsteady 
Flow in Jet 
Engines 
Digen Das 

NOMENCLATURE 

A Cross sectional area 
Cx Axial velocity 
Cxb Axial velocity of the air bleeding flow 
C' xb See equation 4 
eo Total energy 
Fa Axial force distribution 
h0 Total enthalpy 
hob Total enthalpy of the air bleeding flow, 

per unit length 
h' ob See equation 5 
p Static pressure 
Q Heat transfer per unit length, per unit 

time 
t Time 
W Work transfer per unit length, per 

unit time 
x Axial coordinate 
P Density 
\}' Air bleeding mass flow rate 

\}'AM Axial momentum of the air bleeding 

flow, per unit length 

\}IE Total enthalpy of the air bleeding flow, 

per unit length 

INTRODUCTION 

Modem aircraft jet engines are de
signed using well-established steady 
state principles and are generally tested 
under steady state conditions. How
ever, in application, these engines are 
often subjected to non-steady flow phe
nomena that can degrade their perfor
mance and destabilize their behavior. 
The component probably most sensi
tive to time-unsteady flows and that 
consequently has the largest effect 
upon the change in over-all perfor
mance of the engine is the Axial Flow 
Compressor. 

4 Research & Creative Expression 

In practice, the unsteady flow in jet 
engine may occur for various reasons, 
such as intake buzz, hot gas ingestion as 
a consequence of missile or gun firing 
and sharp maneuvers. These are charac
terized by large planar pressure and/or 
temperature fluctuations. The detrimen
tal effects of these flow fluctuations on 
the overall performance, the operating 
range and the structural integrity of 
axial flow compressors have been stud
ied over the past years by a school of re
searchers and designers. 

The approach to this research prob
lem has been two-fold: 

• Development of the relevant 
mathematical models. 

• Experimental verification of the 
mathematical models. 

THE MATHEMATICAL MODELS 

The mathematical modeling aspect 
of these problems has been addressed by 
Rannie [1] and Horlock and Daneshyar 
[2]. It has been shown that the propaga
tion of planar perturbations in compres
sion systems may be dealt with by 
modeling the compressor and the imme
diate ducting as a series of bladed and 
unbladed ducts, wherein the flow is as
sumed to be unsteady and spatially one
dimensional. Peacock and Eralp [3] 
have adopted a similar approach that 
takes into account the geometric con-

figuration of an available test facility 
and developed two different models: 

• Actuator Disk Model 
e Continuous Flow Model 

The continuous flow model has 
been subsequently modified by Das, 
Trippi and Peacock [4] for a better rep
resentation of the compressor transient 
performances and a faster solution of 
the governing equations. The conserva
tion equations for the model may be 
written as: 

Continuity equation: 

........ (1) 

Axial momentum equation: 

c(pAc, ) a , MP (2) --+- (pAc;) +'PAM = F, - - , - .. ...... 
Ct ax OX 

Energy equation: 

where 

c(pAe") c(pAc ,Ito) '" _ r. IV' .. .. ... . (3) -,-+--, -+Tc-1<'+ 
or ex 

.. .. .. .. (4) 

.. ...... (5) 

These equations can be reduced to 
three hyperbolic partial differential 
equations. The solutions of these equa
tions are obtained by using the method 



of characteristics. The theoretical re
sults obtained by the application of this 
model have been very encouraging. 
The experimental verification of these 
results has been addressed by Das and 
Trippi [5]. 

THE EXPERIMENTAL WORK 

The experimental work required to 
understand fully the response of axial 
flow compressors to unsteady flow may 
be divided into three categories: 

1) the over -all response of the com
pressor 

2) the response of the individual 
blades 

3) the rotating stall and the stall 
cell structure. 

The over-all response of a three
stage moderately loaded axial flow 
compressor to planar cyclic pressure 
fluctuations generated by a discrete fre
quency generator [6] was studied by 
Das and Trippi [Ref. 5]. The results 
were compared to the output of the 
model described earlier. A typical set 
of results is shown in Figure 1. Consid
ering the restrictions of the model, the 
comparison of the experimental and 
theoretical results were very encourag
ing. 

MP. Mean Prouuro (D.C. L.ovol) 

----- Toat 

-- Modo! 

1250 Compresaor Inlet 

Tlrno. MC. 

-1250~~~~~~~~~~~'*"'~ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

X10-2 

Figure 1 
Total pressure time histories 

A compressor is made of hundreds 
of blades. Hence, understandably, the 

· overall performance of a compressor 
depends heavily on the performance of 
the blades. The behavior of compressor 
blades in unsteady flow has been stud
ied extensively by Das and Ozcanli 
[7 ,9]. A typical set of results is shown 
in Figure 2. However, the published 
experimental work in this area is still 
not adequate to understand the problem 
fully. 

-50 

90" SQ WAVE TEST AT 1250 RPM 

Figure 2 
Suction surface pressure distribution 

Another very important area of re
search is the study of rotating stall in 
axial flow compressors. The phenom
enon of rotating stall has been the sub
ject of many detailed experimental and 
theoretical investigations and the prob
lem is yet to be analyzed fully. Briefly, 
when a blade row (usually the rotor) of 
a compressor reaches the "STALL 
POINT," the blades, instead of all stall
ing together as might be expected, stall 
in separate patches. These stall patches 
(stall cells), moreover, travel around the 
compressor annulus (i.e., they rotate) 
[8]. Day and Cumpsty [10] studied ex
perimentally this phenomenon at the 
Whittle Laboratory, University of Cam
bridge. The results of this important 
work were published in 1978. Das and 
Jiang [11] further studied the phenom
enon of rotating stall experimentally. 
Special instrumentation was designed 
and developed for this purpose. Figure 
3 shows the details of the construction 
and calibration of such a three-hole 
pressure probe. 

It is obvious from this discussion that 
this field of study still holds many nooks 
and comers that need to be explored both 
theoretically and experimentally. 

continued 
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Figure 3 
Three-hold pressure probe and Its calibration 

CONCLUSION 

The research work described in this 
paper shows that a significant amount 
of both theoretical and experimental 
work has already been completed in 
the field of unsteady flow in jet en
gines. Although the results obtained 
from these investigations are satisfac
tory, there is still a considerable 
amount of ground to be covered. 

The mathematical model described 
in the paper is essentially a one-dimen
sional unsteady model. However, the 
flow in the axial flow compressor, be
ing two-dimensional in nature, the 
model needs to be developed further to 
be two-dimensional and unsteady and 
thus more relevant to the actual envi
ronment within the compressor. 

The experimental investigation, on 
the other hand, should address the re
sponse of the compressor to tempera
ture distortions at the inlet The 
published results in this area are, at 
present, very limited. Yet another 
scope for experimental investigation 
lies in furthering the understanding of 
the response of the blades to unsteady 
flow. 
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CONTRIBUTION II 
Maslow on 
Self-Actual
ization and 
Education 
Roy Jose DeCarvalho 

Some psychologists during the 
"golden age" of behaviorism of post
World War II, discontented with 
behaviorism's view of human nature 
and method, drew upon a long tradition 
linking psychology with the humanities 
and, in a rebellious manner, institution
ally founded humanistic psychology. 
They regarded themselves as a "third 
force," alluding to the fact that they 
were an alternative to the dominant be
havioristic and psychoanalytical orien
tation in psychology. Some key 
psychologists of the period such as 
Gordon Allport, Rollo May, Henry 
Murray, Gardner Murphy, Carl Rogers, 
and Abraham Maslow joined the move
ment (DeCarvalho, in press-a, in press-b). 

Although psychology was their pri
mary area of concern, they also had an 
impact in other fields, education prima
rily, that fell under the monopoly of 
radical mid-century behaviorism. In 
reference to education, two humanistic 
psychologists stand out: Carl R. Rogers 
(1902-1987), who is known for his stu
dent-centered approach, and Abraham 
Maslow (1908-1970), who is known for 
his views on self-actualization and the 
notion of intrinsic learning. A study of 
their humanistic paradigm and the prob
lems in education they addressed is still 
as meaningful today as it was two de
cades ago. A previous essay in Research 
and Creative Exnression discussed the 
Rogerian paradigm; this essay addresses 
Maslow's views (DeCarvalho, 1990; see 
also, in press-c). 

Both Maslow and Rogers were cer
tain that humans need a value system: 
a system of understanding or frame of 
orientation that gives life meaning and 
reason. But unfortunately, they argued, 
we live in an age where the ultimate 
disease is amorality, rootlessness, emp
tiness, hopelessness, lack of something 
to believe and be devoted to. We live, 
indeed, in an age of valuelessness and 
this is obviously reflected in our educa
tional system. Their views on educa
tion were thus closely related to their 
views on ethics (DeCarvalho, in press-d). 

Maslow and Rogers thought that the 
conflict and confusion in American 
education resulted from the lack of val
ues concerning the purpose and goal of 
education, i.e., the ultimate value of the 
acquisition of knowledge (Maslow, 
1964, p. 49). In order to evade this is
sue, educators have stripped education 
of all values, making it mechanistic and 
technological. They bitterly com
plained about the excessively techno
logical emphasis in American education 
as if education were merely technologi
cal training for the acquisition of skills 
that are value-free or amoral. Instead 
of educating the whole child and facili
tate his or her personal growth, educa
tors train children in skills that make 
them efficient and adjusted to a techno
logical society. Maslow's answer to 
this problem ensues from his under
standing of human motivation and view 
of human nature. He thought that the 

ultimate goal of education was to facili
tate the students' self-actualization of 
the full potential of their nature, i.e., to 

help them become the best human be
ings that they are capable to become 
(Maslow, 1968a, 1968b, 1968c). 

In his depiction of human nature, 
Maslow (1954a, pp. 107-122, 146-154, 
183-379) thought that people have basic 
needs, emotions and capacities that are 
neutral, pre-moral, positive and good 
and that should be encouraged rather 
than suppressed. If these guide our 
lives, we grow healthier and happier; 
but if we deny or suppress them, sick
ness is virtually a certainty. In this 
view, there are higher or stronger and 
lower or weaker needs. These needs 
are not dichotomized or dissimilar in 
nature, but arranged from the lower to 
the higher in levels of potency, where 
the fulfillment of less potent needs re
lies upon the gratification of the more 
potent ones. In other words, the higher 
aspects of human nature rest upon the 
fulfillment of the lower nature. 

Physiological needs related to basic 
survival, such as food, shelter, safety 
and security, belong to the lower as
pects of human nature and dominate the 
organism at the elementary level. 
When satisfied, however, the next 
higher needs emerge and organize per
sonality differently. Belonging, affec
tion, love, respect and self-esteem 
belong to a basic level, self-actualiza-
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tion to another, and spiritual and tran
scendental needs constitute a last cat
egory. Healthy people are, according 
to Ma<>low, those who are motivated by 
inner needs to develop and actualize 
their potentialities, gratify the ascend
ing hierarchy of needs; Maslow called 
them self-actualizing individuals. 
When a persistently active basic need, 
however, is not satisfied, the person is 
not free to grow and fulfill the higher 
needs, and, thus, is said to be ill 
(Maslow, 1948; 1955, pp. 1-9; 1966, 
pp. 119-127). All needs, including the 
higher needs, are as "instinctoid" or 
physiological as, for example, the need 
for vitamins. Deprivation of safety, 
love, truth, joy and justice generates a 
pathological state similar to the depri
vation of vitamin C (Maslow, 1955, pp. 
I-30; 1961 a; I 962, p. 206; Frick, 1971, 
pp. 32; Roberts, 1973). 

In the context of this view of hu
man nature, the most important value 
and goal of education is to facilitate the 
students' discovery and actualization 
of their nature, of their vocation, of 
what they enjoy doing. The learning 
resulting from this need has subjective 
meaning and results in expressive and 
creative behavior that is personally sat
isfying. Maslow named this learning 
intrinsic. In this sense, the goal of edu
cation is to make an alliance with the 
student's natural wonder, and to facili
tate the process of learning. This type 
of learning changes a person from 
within, enabling psychological health 
and growth towards the actualization of 
their "full humanness" (Maslow, 
1954a, p. 111; 1961b, p. 8; 1968d). 

Intrinsic learning and self-discov
ery are related concepts in the sense 
that they each enable students to look 
inward and derive their own subjective 
values from inner knowledge (Maslow, 
1968e). Education becomes a vital 
means of discovery of identity, training 
in authenticity and self-fulfillment. A 
good example is the discovery of one's 
professional vocation. When a person 
finds his or her vocation, the ensuing 
acquired learning has personal mean
ing that becomes an integral part of 
personality and independent of rein
forcing stimulus. Maslow concluded 
that it is important that the educational 
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system induces students to explore their 
organismic potential and, by forming an 
alliance with it, properly train them in 
their self-chosen professional or schol
arly field. An educational system based 
on these principles, he argued, will tum 
out much more creative people 
(Maslow, 1964; Frick, 1971, p. 33). 

Maslow thought that contemporary 
education failed because it focused on 
extrinsic and coping behavior rather 
than on expressive behavior and intrin
sic learning (Maslow, 1968a, 1969). 
His distinction between extrinsic and in
trinsic learning followed his understand
ing of expressive and coping behavior 
that was first argued within terms of the 
need-hierarchy theory of motivation. 
Maslow (1943, p. 103; 1949; 1954b, p. 
291) blamed behaviorists for studying 
exclusively coping behavior, which, he 
argued, was the least significant part of 
personality. Coping behavior is a prod
uct of the interaction of the character 
structure with the world and is thus 
functional, instrumental and adaptive. 
Coping behavior is learned or acquired 
in order to deal with specific environ
mental situations, and dies out if notre
warded or continuously bombarded with 
stimulus. Since the extrinsic knowledge 
ensuing from coping behavior is force
fully implanted by operant conditioning 
or indoctrination, it is never an integral 
part of personality and, thus, not per
ceived as meaningful. The conditioning 
must be continually reinforced; other
wise, the learning disappears. This type 
of learning focuses on techniques that 
are interchangeable and result in auto
matic habits such as driving or swim
ming. It is a useful learning, but 
meaningless for the growth and actual
ization of the inner character structure. 
Problem-solving, for example, ensues 
from a memorized response rather than 
from understanding the problem and re
acting creatively. In fact, understanding 
is inimical to behavioral operant condi
tioning. When conditioning ceases or 
people understand that they are victims 
of conditioning, they rebel and dispose 
the enforced learning. Earning a degree, 
reward for scholarly achievement and 
other similar practices are by-products 
of extrinsic education. 

Extrinsic learning and coping behav-

ior, he argued, are the ba<;is and failure 
of contemporary American education 
(Maslow, 1968d). Students not only 
drop out of school because they find 
little personal meaning in the process of 
learning, but also rebel against the sys
tem in order to assert their identity. 
The solution, he suggested, was to shift 
the educational system to the paradigm 
of intrinsic learning and expressive be
havior. Expressive behavior, such as 
artistic creation, play, wonder and love, 
is a reflection of personality. Since it is 
non-functional and persists without re
ward, it is an epiphenomenon of the in
ner character structure. Expressive 
behavior resulting from intrinsic learn
ing has meaningful personal value and 
remains an integral part of the self even 
when external stimuli cease. 

In the context of the distinction be
tween coping and expressive behavior, 
Maslow (1966, pp. 40-44) compared 
external scientific control of the behav
ioristic type with the internal self
knowledge posited by humanistic 
psychologists in their ability to predict 
behavior. He argued that people resent 
and rebel against external scientific 
control, but they accept the increase of 
self-knowledge that allows them to con
trol their own behavior. Self-knowl
edge of the humanistic type has thus 
much more predictive power and per
sonal meaning. 

A related and significant goal of 
education, according to Maslow (1963, 
pp. 57-61; 1965), is to teach students 
skills, such as creativity, that are vital in 
all fields of learning and professional 
activities. Any educational system de
serving the name should cultivate cre
ativity in students. Creativity is 
inspirational expressive behavior, it 
comes in flashes and furor and it is a 
product of fascination and inventive
ness, of inner exploration and self-dis
covery. Creativity requires the ability 
to listen to and follow inner impulses or 
voices telling what is right and wrong. 
Only a system based on intrinsic learn
ing not extrinsic learning, will develop 
the students' ability to realize their cre
ativity when confronted with problems. 
Creativity can neither be taught by op
erant conditioning nor will it ensue as a 
product of method. Method is a tech-



nique whereby non-creative people cre
ate. Arts and music education, against 
critical thinking and method, for ex-. 
ample, offer intuitive glimpses into in
ner values and should be the paradigm 
for all education whereby students learn 
to express themselves creatively 
(Maslow 1968a, 1968d). Once intrinsi
cally acquainted with their creativity, 
students learn how to reach for and re
lease it in their self-chosen vocational 
fields. Like creativity, there are other 
skills necessary in all fields of learning. 
Experts in any field should be comfort
able and enjoy change, be able to im
provise and face with confidence, 
strength and courage situations that 
emerge without forewarning. 

We should not, however, argued 
Maslow, devaluate specific professional 
skills and knowledge of the various dis
ciplines (Maslow, 1969, 1970). It is not 
enough just to be creative and intrinsi
cally willing to become a civil engineer. 
Concrete knowledge of engineering, 
mathematics and physics is also a pre
requisite. Thus, the idea was to inte
grate intrinsic learning and the 
traditional extrinsic learning such as 
training in professional skills or educa
tion for competence in any field 
Knowledge of chemistry, for example, 
has meaning only when one has intrin
sic need for that knowledge. The main 
difference is whether this knowledge is 
sought out of personal need and mean
ing or as a response to rewarding and 
punishing stimuli. Knowledge gathered 
out of personal meaning translates into 
lasting expressive behavior that is inde
pendent of reinforcing external stimuli. 

In conclusion, although two decades 
old, Maslow's humanistic message is 
still meaningful in the 1990's. The suc
cess of any educational system depends 
on its ability to involve students in the 
process of learning and to enable them 
to perceive meaning in the acquisition 
of knowledge. Carl Rogers and other 
humanistic psychologists concurred. 
Without the students' wonder, curiosity 
and personal need to learn, good teach
ers and well-funded schools will fail. 
Students are not rat-like-response or
ganisms who learn technological 
knowledge and skills in response tore
warding stimuli. Rather, according to 

Maslow and Rogers, they learn only 
when they seek to actualize their inner 
human potential. The teacher should 
make an alliance with the student's 
natural curiosity and organismic forces 
pressuring for growth, and facilitate the 
process of self-discovery, so that stu
dents can find their true potential, the 
vocation and skills they are intrinsically 
good for. Once this alliance has been 
made, the educator is also responsible 
to make extrinsic knowledge available 
and teach specific skills. According to 
Maslow, the reason for the crisis in 
American education is the behavioristic 
extrinsic learning and coping behavior 
paradigm it has followed for most of 
the twentieth century. Maslow agreed 
with Carl Rogers that the solution was 
in a shift to a paradigm that is student
centered and trusts and empowers the 
child with choice, value and dignity. 
Teachers, themselves, should serve as 
role models of self-actualizing people 
who are enthusiastic, authentic, curious, 
explorative and perplexed by the won
ders of their disciplines n 
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CONTRIBUTION II 
Corporate 
Training and 
College 
Education 
J. Allen Hall 

What is the difference between 
training and education? In some cases, 
the most obvious differences are the lo
cation of the instruction and the em
ployer of the instructors. Other 
differences, such as backgrounds and 
motivation of the students, are not so 
obvious but are just as important and 
have implications for coordinating in
struction in higher education and in cor
porate training. 

During the summer of I990, the au
thor observed training sessions at three 
corporations: a manufacturing com
pany, an electric power company and a 
financial services company. The train
ing included classes for operators, su
pervisors and branch managers. 
Some of the training was given at on
site classrooms; other sessions were 
taught at a company training center or 
at an executive conference center. In 
many cases, the content of the training 
was virtually identical to topics taught 
in management classes at the SUNY In
stitute of Technology and other schools 
of management. The New York State 
Department of Education recommends 
that college credit be granted for these 
training courses. But differences in 
context resulted in different educational 
experiences. 

Time and Place 

Perhaps the most obvious difference 
between a college management class 
and its equivalent training course is the 
time structure. College classes usually 

meet once or twice a week for two to 
four hours over a period of sixteen 
weeks. Corporate training tends to be 
much more condensed and intensive. 
Most of the training observed followed 
a normal work day, beginning between 
8:00 and 9:00 a.m. and ending between 
4:00 and 5:00 p.m. Training for the 
branch managers, however, continued 
after a dinner break and sometimes 
lasted until II :00 p.m. The branch 
manager training lasted five days; the 
other training sessions were one and 
two days long. 

When an instructor has a class for a 
maximum of one week, there are many 
things that cannot be done that could be 
done over a period of sixteen weeks. 
Even when reading and written exer
cises are assigned prior to the training, 
as was done in one case, there is little 
opportunity for independent work by 
the student. On the other hand, sessions 
of eight hours and longer offer opportu
nities for lengthy exercises and simula
tions that would be difficult to fit into a 
normal college class schedule. 

While the sixteen week schedule of 
classes gives the college teacher a defi
nite advantage over the corporate 
trainer, the location of classes probably 
favors the trainer. The management 
training observed was given in sites far 
removed from the students' normal 

work. Although many students kept in 
touch with their offices via telephone 
calls during breaks, locating the classes 
in a new and different setting seemed to 
aid in focusing on the material to be 
learned. The locations varied from 
spartan and functional in the case of the 
manufacturing company to luxurious 
and functional in the case of the fman
cial services company. In both cases, 
however, the students were located far 
from their daily operations and seemed 
to benefit from the separation. 

Instructors 

The fact that much of the content of 
the training classes observed was simi
Jar to that taught in college manage
ment classes was not surprising in view 
of the backgrounds of the instructors. 
Two instructors had doctorates and a 
third had a master's degree. All had 
taught in universities or secondary 
schools before entering the more lucra
tive field of corporate training. Some 
were full-time employees of the corpo
ration whose employees were being 
trained; others were independent con
tractors hired only for a specific course. 

Compared to college management 
instructors, the corporate trainers were 
more specialized. One independent 
trainer was a self-described "one-trick 
pony" who offered only one course to a 
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number of different audiences. When 
the trainers did offer a variety of 
courses, they usually presented courses 
developed by others. One trainer com
mented that one of the most helpful 
courses she had taken to improve her 
job performance was a class in acting. 

. Perhaps because of the high cost of 
corporate training (estimated at over 
$1 ,500 per person per day at one of the 
sessions), evaluation of the training is 
more rigorous than at most colleges. 
Corporate executives frequently visited 
one of the classes. One trainer recalled 
a workshop in which a professor was 
fired after the first half-day and the re
mainder of the workshop cancelled be
cause the executives were not satisfied 
with his performance. 

Students 

Most teachers would agree that the 
students are by far the most important 
factor in any learning experience. In 
this area, the corporate trainers seemed 
to have an advantage, if only because 
of their students' ability to relate their 
lessons to their work. The classes are 
designed to help the students solve 
problems they are presently facing, and 
this is a great incentive to learn. Rob
ert Havighurst calls this situation "the 
teachable moment: 

"When the body is ripe, and society 
requires, and the self is ready to 
achieve a certain task, the teachable 
moment has come. Efforts at teaching, 
which would have been largely wasted 
if they had come earlier, give gratify
ing results when thel come at the 
teachable moment." 

A discussion of how to reprimand 
subordinates, for example, is going to 
be much more meaningful to a supervi
sor who does this on a regular basis 
than to full-time college students who 
have never attempted to do it and have 
only the vaguest notion of when they 
might do it. 

While the "teachable moment" fac
tor almost always favors the corporate 
trainer over the college teacher, there 
are other factors affecting student atti
tudes whose effects are not so clear. 
Attitudes of those attending the corpo-
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rate training courses varied according to 
their reasons for attending. Usually the 
attendees' attitudes were positive and 
the employees considered themselves 
fortunate to be permitted to attend. This 
was especially true where the training 
was conducted at a luxurious facility, 
even though the class schedule allowed 
little time to enjoy the amenities. 

Even where the training site did not 
include a health club and racquetball 
courts, most employees attending the 
training were there by their own request 
and were determined to get the most out 
of the sessions. A few, however, were 
sent to training because their supervisors 
considered them to have problems that 
needed correction. "It can be a warning 
to shape up," observed one corporate 
trainer. With the possible exception of 
these individuals, the attitude factor 
seemed to favor the corporate trainer 
over the college teacher. College stu
dents are more likely to view a course as 
one more hurdle in a long race. Few en
ter the classroom thinking how lucky 
they are to be there. 

One student factor that seemed to fa
vor the college setting was the knowl
edge-level of the students. While 
college students may bring different lev
els of knowledge and experience to a 
class, they do not vary as much as the 
backgrounds of the employees in some 
of the training observed. One corporate 
trainer was observed while teaching a 
unit on finance to a group that included 
MBA's and CPA's along with some in
dividuals who had had no previous fi
nancial instruction. Few college 
teachers are ever required to teach a 
class that includes students with that 
much difference in their knowledge of 
the subject. 

Conclusion 

The relevant question concerning 
college education and corporate training 
is not which is better, more effective or 
more efficient. Both have legitimate 
places in the educational experience. 
The relevant question concerns what is 
best taught in each setting. 

To introduce the Johari window, the 
stages of small group formation, or 
other basic management concepts in 

corporate training sessions would seem 
to be a very expensive form of educa
tion. These topics can be studied at any 
business school at far less cost than at 
corporate training sessions. Even 
Harvard Business School does not cost 
$1,500 per student per day. 

Management techniques that are 
specific to a particular company or po
sition, however, can be taught effec
tively only when a person is facing the 
tasks where these techniques can be 
used. To attempt to teach them too 
long before they can be applied may be 
a waste of time and effort. 

Perhaps the most efficient use of 
expensive corporate training time is the 
review of management concepts com
bined with their application to specific 
positions and tasks. According to one 
of the corporate trainers observed, the 
employees in his sessions learn much 
more if they are already familiar with 
the basic concepts he teaches. If the 
concept is not already familiar, the task 
of learning it and immediately applying 
it to the solution of a complex problem 
may be more than an individual can ac
complish in the short time available for 
a training session. 

When issues of coordination arise in 
collegiate schools of business, the coor
dinators are usually looking upward to 
graduate schools or, on rare occasions, 
downward to secondary schools. The 
coordination of collegiate education 
and corporate training is seldom consid
ered. It has been estimated that one
third of all educational programs in this 
country are carried on by work organi
zations.2 It would seem that coordina
tion of these programs with college 
education would result in benefits to 
both sectors n 
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CONTRIBUTION • 
A Review of 
the Structure 
and Function 
of the Bacte
rial Sacculus 
Michael Hochberg 

An ongoing research project at the 
SUNY Institute of Technology is fo
cusing on providing an increased un
derstanding of the way bacteria grotv 
and multiply. The goal of the project is 
to study how bacteria regulate the 
growth of their sacculus, a net-like part 
of the bacterial cell wall that surrounds 
and protects bacteria. 

The understanding of the mecha
nisms involved in controlling the 
growth of the sacculus is of practical 
importance. Many of the antibiotics, 
such as penicillin and bacitracin, work 
by inhibiting the growth of the saccu
lus. When the growth of the sacculus is 
inhibited, bacterial growth and duplica
tion is reduced and, ultimately, human 
infection is controlled. 

The research project on the growth 
of the sacculus is, therefore, part of a 
larger objective of providing the neces
sary background information on the 
molecular biology of pathogenic or
ganisms so that human infections can 
be controlled. In order to understand 
how this research project relates to the 
understanding and control of human 
diseases, this article will review the 
methods used for controlling the trans
mission of pathogenic organisms. In 
addition, the article will summarize the 
goals and accomplishments of the re
search project at the SUNY Institute of 
Technology. 
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TYPES OF ORGANISMS THAT 
CAUSE INFECTIOUS DISEASES 

Organisms that cause infectious dis
eases can be classified into five main 
groups: Protozoa, Fungi, Helminthia, 
Bacteria and Viruses. Various strategies 
are used to regulate the growth and 
transmission of these organisms and to 
modify the pattern of disease within a 
society. Specifically, the three main 
strategies include vaccinations, the use 
of chemical agents (antibiotics) and al
terations in the environment, such as 
treating drinking water, pasteurizing 
milk or controlling vectors. 

Three of the five groups of organ
isms - Protozoa, Fungi and Helminthia 
(worms and flukes)- have large cells 
that have structures and biochemical 
machinery similar to human cells. Be
cause they are similar to human cells, 
chemical agents successful in control
ling the growth of these organisms are 
usually toxic to humans; consequently, 
few chemotherapies are available for the 
treatment of these diseases. Since it is 
difficult to make vaccines for these 
three types of organisms, the major suc
cesses for the reduction of transmission 
of these organisms is either by control
ling the vectors that carry the organisms 
or by reducing contamination by water 
and food sources. In many parts of the 
world these organisms are either en-

demic or produce periodic epidemics. 
In warm climates, Helminthic Diseases 
such as Schistosomiasis, Tapeworm and 
Hookworm; Protozoan Diseases such as 
Amebiasis and Malaria; and Mycotic 
Diseases (fungal diseases) are common. 

Viruses are small obligate parasites 
that have no biochemical machinery. 
They multiply by invading a living cell 
and taking over the biochemical ma
chinery of that cell to make the neces
sary components to construct new 
viruses. In other words, the viruses use 
the host's biochemical machinery. Un
fortunately, chemical agents that pre
vent the synthesis of new virus parts 
also inhibit human cell biochemical ma
chinery and are usually toxic to the host 
cells. Therefore, these chemical agents 
cannot be used as viral antibiotics. 

The most successful control of vi
ruses has come from the development 
of vaccines, e.g., against small pox, ra
bies and poliomyelitis. It is likely that 
the transmission of these and other vi
ruses has been reduced by water filtra
tion and by proper waste management. 
However, for the most part, the exhaus
tive research efforts to develop a 
chemical agent (a viral antibiotic) for 
treatment or control of viral diseases 
have proven to be unproductive. 

Bacterial diseases are controlled by 
using all three strategies, chemotherapy, 



vaccination and alterations in the envi
ronment Of the five major groups of or
ganisms that cause infectious diseases, 
only with bacteria has transmission been 
significantly controlled by the use of 
chemical agents, commonly called anti
biotics. Antibiotics are compounds pro
duced mainly by microorganisms, or are 
obtained by chemical or microbiological 
modification of natural compounds, and 
are characterized by high activity against 
pathogenic microorganisms, relatively 
low toxicity for humans and animals and 
resistance to inactivation by enzymes and 
body fluids. The antibiotics are effective 
because they destroy the bacterial cells 
with few toxic effects for human cells. 
This is possible because bacteria have ei
ther essential cellular structures or bio
chemical machinery that is found only in 
bacteria. 

Many of the antibiotics, such as 
streptomycin, chloramphenicol and tetra
cycline, inhibit bacterial protein synthe
sis. These chemicals do not inhibit 
human cellular protein synthesis because 
human cells have a "protein factory" that 
is similar in process but uniquely differ
ent from the type of biochemical machin
ery utilized by bacteria Other antibiotics, 
such as penicillin and bacitracin, work by 
interrupting the growth of the sacculus 
(see next section for description of the 
sacculus). The sacculus is unique to bac
terial cells and essential for their growth 
and survival. Chemicals that inhibit the 
development of this structure do not in
hibit biochemical apparatus found in hu
man cells and, therefore, these chemicals 
have low toxicity for human cells. 

BACTERIAL CELL 

RESEARCH AT SUNY INSTITUTE OF 
TECHNOLOGY AT UTICA/ROME 

The microbiological research 
project at SUNY Institute of Technol
ogy has focused on two major aspects 
of the bacterium cell's sacculus: (I) an 
increased understanding of the basic 
structure of the sacculus of bacterium 
and (2) the regulation of the enzymes 
involved in the construction of the sac
culus and, in particular, the function of 
peptide turnover in the growth and de
velopment of the sacculus. The project 
is currently emphasizing the completion 
of the first goal listed above and this ar
ticle will review the research connected 
with this phase of the project. 

The Chemical Structure of the 
Bacterial Cell's Sacculus 

The sacculus is part of a complex 
cell wall that surrounds bacteria. It is a 
net-like structure, a stress-bearing fab
ric that prevents the cell from bursting. 

As shown in Figure 2, the sacculus 
is composed of long strands of sugar 
units that are connected by short strands 
of polypetides (small proteins). This is 
one layer of the sacculus and it extends 
completely around the bacterium cell. 

HUMAN CELL 
(A Eucaryotic cell) 

Figure 1. FACTORY FOR PROTEIN 
SYNTHESIS and CELL WALL STRUCTURE 

Figure 2. CHEMICAL STRUCTURE 
OF THE SACCULUS 

Although the chemical composition 
of the sacculus is well known, some ba
sic questions about the exact architecture 
of the sacculus and its mode of growth 
(the method in which new chemical ma
terial is added) remain unanswered, even 
though they have been studied since the 
discovery of penicillin. This antibiotic in
hibits the growth of the sacculus and has 
been used as a chemotherapeutic agent 
for over 50 years. 

One of the basic questions still not 
answered is whether the sacculus is 
single- or multi-layered. If a multi-lay
ered sacculus exists around part of the 
bacterial cell, then the location and func
tion of the multi-layers also must be 
identified. Based on the conventional 
transmission electron microscope data 
showing a sacculus layer of only 3 nm 
thickness, a single-layered sacculus was 
generally assumed to form the basic ar
chitecture of gram-negative bacteria. 
However, the amount of peptidoglycan 
(sacculus material) isolated from indi
vidual cells indicated the sacculus con
tains enough chemical material to form a 
double or even a triple layer. Other indi
rect evidence using new types of tech
niques with electron microscopic 
observations and studies using sophisti
cated HPLC techniques (High Pressure 
Liquid Chromatography) has not deter-
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mined whether the sacculus architecture 
is single- or multi-layered. These mea
surements have not provided the neces
sary information for answering the basic 
question as to the thickness and the 
number of layers contained in the saccu
lus mainly because the measurements 
have been made with a sacculus that is 
not in its native state (a liquid environ
ment). 

In addition to the basic question re
garding the number of layers contained 
in the sacculus, the method in which 
new material is added is also unknown. 
Two models have been postulated to ex
plain how the sacculi enlarge during the 
cell cycle. An "inside-to-outside" 
growth model has been suggested that 
proposes the addition of a new layer of 
material on the inside of the older layer. 
The existence of a growth pattern that 
resembles this model would require a 
multi-layered sacculus. According to 
this theory, new strains of sugar units 
and polypeptides are added to a growing 
layer next to the cytoplasmic membrane 
and inside the intact stress-bearing layer. 
This newer layer would not become 
stress-bearing until the new network is 
completed. The older outside layer 
would be degraded only after the new 
inner layer becomes stress-bearing; 
therefore, two or more layers could be 
present at one time. The second model, 
the insertion model for incorporation of 
new material, suggests the existence of a 
single-layered sacculus. With this 
model, new sugar units and polypeptides 
would be added to a single stress-bear
ing layer, and only one layer would exist 
even with cells that were increasing in 
size. 

Small-Angle Neutron Scattering 
Experiments 

In order to resolve the ambiguity re
garding the mode of growth of the sac
culus, and to determine the thickness 
and number of layers contained within 
the sacculus, the sacculus has to be ob
served in its native state, i.e., in a water 
environment. The small angle neutron 
scattering technique can be used for the 
study of systems of small size such as 
biological macromolecules and assem
blies or for the study of the sacculus in 
fully hydrated conditions. Since the 
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wavelength of the neutrons is smaller by 
three orders of magnitude than that of vis
ible light, the neutron scattering technique 
allows for measurements of small parts of 
the sacculus, and, therefore, at higher 
magnification than light microscopic 
techniques. In addition, unlike electron 
microscopy, the neutron scattering tech
nique can be used to measure biological 
macromolecules in a solution. 

One specific advantage of using a 
neutron beam instead of X -rays or elec
trons with the small angle scattering tech
nique is that molecules containing 
hydrogen atoms can be distinguished 
from those that contain the isotope of hy
drogen, deuterium. With the neutron scat
tering technique, hydrogen atoms have a 
negative scattering length while deute
rium is strongly positive. The deuterium 
atom can be substituted for the hydrogen 
atom in biological systems without alter
ing the function of the biological mol
ecules. Thus, somewhat similar to 
radio-labeling techniques, "scattering la
bel techniques" can be performed by la
beling molecules with deuterium. 

At SUNY Institute, techniques have 
been developed so the peptide (protein) 
component of the sacculus can be labeled 
with deuterated peptide fragments. In or
der to label the peptide specifically, a 
bacterial strain has been isolated that can
not synthesize an amino acid called DAP. 
D AP is part of the peptide and is not 
found in any other area of the bacterial 
cell (see Figure 2 ) . The DAP minus bac
terial strain can be grown on a culture 
medium (bacterial food) that contains 
DAP that has been "tagged" with deute
rium. The "tagged" DAP is incorporated 
into the peptide component of the saccu
lus, and the location of the deuterated ma
terial can then be detected using the 
neutron scattering technique. 

The initial neutron scattering experi
ments indicated the sacculus has sections 
that are single-layered and sections, over 
25%, that are triple-layered. The thick
ness of the sacculus under hydrated con
ditions is approximately 2.5 nm in the 
single-layered region and 7.0 nm in the 
tripled-layered region. No regions of the 
sacculus were doubled-layered. A com
parison between the neutron scattering 
length density profiles of nondeuterated 

and deuterated sacculi indicated that the 
sacculus' structure under hydrated condi
tions consisted of plains of sugar units 
with the peptides located between the 
sugar plains in the case of the triple-lay
ered regions and outside of the plains in 
the single-layered regions. These data 
suggest that the "inside-to-outside" 
growth model appears to be the mecha
nism for the expansion of bacterial sac
cUli. 

Future neutron scattering experi
ments will include pulse/chase experi
ments that will follow the fate of the 
polypetide components during the cell 
cycle. In these experiments the sacculus 
is labeled with deuterated DAP (the 
pulse) and, then, the bacteria are "fed" 
non-deuterated DAP (the chase). The 
pulse/chase experiments are expected to 
determine more clearly the type of 
mechanism used by the bacterial cell for 
expansion of its sacculi. 

The research team at SUNY Institute 
is in the process of developing the tech
niques to label the sacculus with deuter
ated sugar units. The two major chemical 
components of the sacculus may have 
different turnover rates, and the fate of 
the sugar component may be necessary 
to determine accurately whether the sac
culus expands by an insertion or an "in
side-to-outside" growth pattern. Other 
experiments have been designed to deter
mine the location of the triple-layered re
gions. Sacculi from bacteria with large 
variations in the ratio of cylindrical to 
polar cap wall content will be analyzed 
using the neutron scattering technique. 
The triple-layer may be found in either 
the polar cap regions (regions analogous 
to the top and bottom of a cylindrical 
can) or in the middle of the cylindrical 
region, the active growing region of bac
teria. 

This research project is expected to 
provide a significant contribution to the 
basic understanding of the way in which 
bacteria regulate the growth of their sac
culus. An understanding of the mecha
nisms involved in controlling the growth 
of the sacculus provides a more complete 
picture of how antibiotics influence bac
terial growth. This could lead to the de
velopment of new antibiotics n 
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CONTRIBUTION • 
Social 
Psychology 
of 
Nonviolence 
V. K. Kool 

Ironical!y, while research on vio
lence has flourished over the past three 
decades, research on nonviolence has 
not been nearly as active. Similarly, a 
century ago the work of William James 
stimulated research on emotion and 
memory, but his contributions in the 
field of nonviolence failed to generate 
enough enthusiasm among psycholo
gists to pursue empirical research. De
spite current ignorance about his 
contributions, according to Professor 
Lynd (1966) of Yale University, Wil
liam James' contribution in the area of 
nonviolence was second only to 
Thoreau's. 

In the 20th century, a few experi
mental psychologists have been inter
ested in the study of nonviolence and 
the prevention or reduction of war. For 
instance, Tolman's book on Drives To
ward War (1942), Guthrie's (1950) 
work on conflict resolution and 
Osgood's (1962) GRIT represent at
tempts by prominent psychologists to 
address the issue of war and peace. 

Simultaneously, psychoanalytic and 
humanistic schools pursued non-empiri
cal approaches to nonviolence. Freud 
(1934), who was not initially interested 
in the issues of war and peace, took inter
est when he himself faced problems with 
Nazi domination. Both Rollo May 
(1972) and Abraham Maslow (I 954) 
wrote extensively on the personality of 
nonviolent individuals. 
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Taking a psychoanalytic perspec
tive, Erikson (1969) conducted in
depth studies of the nonviolent 
personalities of Gandhi and King. 
McAdams (1988) and Howard (1986) 
used psychobiographical approaches to 
study the behavior of nonviolent indi
viduals. Even Prof. B. F. Skinner 
(1987) recently attempted to account 
for Gandhi's behavior. In short, psy
chologists belonging to different 
schools took interest in the study of 
the mental world and the behavioral 
characteristics of nonviolent people, 
but their attempts were either piece
meal or lacked scientific rigor. 

In the next section of the paper, an 
attempt has been made to show how 
cross- cultural experiences led to some 
empirical work in our laboratory set
ting. 

In 1974, the author was interested in 
the study of aggressive behavior of 
males and females in India in a classic 
Milgram experiment in which a 
"teacher" delivers "electric" shocks to 
a "learner." Although Milgram (1974) 
noticed that a few "teachers" refused to 
punish their victims, he did not investi
gate the reasons for their nonaggres
sion. In our experiments we faced a 
similar situation in which several 
"teachers" refused to deliver "electric" 
shocks to their victims. Given the im-

pact of Gandhi's philosophy and other 
religious beliefs against violence in In
dia, we decided to concentrate on the 
nonaggressive behavior of those sub
jects who refused to administer electric 
shocks in the Milgram experiment 
(Kool and Sen, 1984). 

Our first empirical research led to 
the development of a nonviolence test 
(NVT). In its current form this test has 
been used by several researchers in the 
USA and abroad (Kool, 1990). It con
sists of 36 forced choice and 29 filler 
items. Each item on the test is scored as 
1 or 0; the maximum score, 36, indi
cates the highest level of nonviolence 
on the scale. For item analysis pur
poses, item-total score correlations 
(minimum .30) and item discrimina
tions (.40 between high and low scoring 
individuals) were computed. The NVT 
showed a significantly high negative 
correlation (-.43) with the Buss-Durkee 
scale of hostility (Buss and Durkee, 
1957). The subscales in the Buss
Durkee test also yielded statistically 
significant negative correlations with 
the NVT. The relationships of NVT 
with Mach scales (Christie, 1970), a 
very popular measure of subjects' be
liefs regarding the use of manipulation, 
deceit and flattery as interpersonal tac
tics and judgment of characteristics of 
other people, and Defining Issues Test 
(DIT) for moral concerns, a test devised 



to measure increasing moral sophisti
cation (Rest, 1979), were also nega
tive. 

A very important aspect of the 
NVT was its significant correlation 
with behavioral measures of 
nonviolence in laboratory settings, i. e., 
non-delivery of shocks after arousal, 
the availability of a scapegoat, and de
lay in administering shocks. The NVT 
has yielded reliable and valid results 
on a wide variety of samples, e. g., 
Quakers, Buddhists, etc. Space does 
not permit a detailed description of the 
properties of the NVT (for details see 
Kool and Sen, 1984; Kool and Keyes, 
1990). 

According to Grobel and Hinde 
(1989), laboratory studies, popularly 
known as micro-level studies, are not 
generally welcomed or accepted by 
most social scientists when nonviolent 
behavior is generalized in a broad 
socio-political setting. It is contended 
here that research, whether based on 
historical analyses or conducted in a 
laboratory setting, benefits from cross
cultural experiences. The author has 
cited an example to show how his own 
research in a different cultural setting 
was helpful in the study of nonviolent 
behavior. 

Do researches across cultures, gen
erally known as macro-level re
searches, help in the understanding of 
nonviolent behavior in a broad socio
political context? After reviewing 
some historical and political literature, 
the author found affirmative evidence. 
For instance, Thoreau's philosophy and 
activities in the USA inspired Tolstoy 
to develop his ideas on civil disobedi
ence. However, Russia remained a 
country with a very cruel political sys
tem. Gandhi, while working on his 
nonviolent movement in South Africa, 
borrowed ideas from Tolstoy. Gandhi 
achieved little success in South Mrica, 
but eventually succeeded in India. 
With Dr. King pursuing Gandhi's phi
losophy and action, the original work 
of Thoreau returned to the USA (Fig
ure 1, Kool, 1990). 

THOREAU 
U.S.A. TOrTOY 

GANDHI 
SOUTH AFRICA 

I 
GANDHI 
INDIA 

KING _______ ....JI 
U.S.A. 

NONVIOLENCE ACROSS CULTURES 

The above example should not give 
the impression that macro level research
ers always duly emphasize variables 
across cultures in their studies. Undoubt
edly, they seem to be more sensitive than 
the laboratory or field oriented research
ers but they may also overlook the value 
of cross-cultural components. For ex
ample, Ashley Montagu (1976) men
tioned that scholars acquainted with 
nonaggressive tribes seemed uninter
ested in contributing an article in his 
book, Learning Nonaggression. 

It is concluded that studies on 
nonviolence need to focus on two impor
tant areas. First, social psychologists 
should investigate a meaningful relation
ship between micro and macro explana
tions of nonviolence. For instance, they 
need to investigate what components of 
nonviolent behavior are unique or com
mon across cultures. And second, criti
cal variables related to nonviolence 
across cultures should be subjected to a 
micro-level scrutiny in order to deter
mine if the nonaggressive behavior was 
caused by situational or cultural factors. 
For instance, although most researchers 
had interpreted the behavior of subjects 
in a Milgram experiment in situational 
terms, we had empirical evidence from 
the data collected in India to show that in 
certain ways the explanation was valid in 
terms of ideological and cultural factors. 

The academic interest in the area of 
psychology of nonviolence has grown 
significantly in the past few years. A ma
jor development has been the establish
ment of an independent division of 
peace psychology at the American 
Psychological Association Convention 
held in Boston in August 1990, to help 
psychologists share their research and 
teaching interests at the annual meet
ings .Q 
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CONTRIBUTION II 
Some 
Romantic and 
Philosophical 
Influences 
Evident in the 
Writing of 
William Faulkner 
Mary Krenitsky Perrone 

As Roland Barthes would have us 
believe, "the writer can only imitate an 
e:er anterior, never original gesture; 
his sole power is to mingle writings, to 
counter some by others, so as never to 
rely on just one." (2.53) Interestingly, 
almost two centuries earlier, Samuel 
Taylor Coleridge in his "Biographia 
Literaria" offered a similar notion 
which he defined as "Fancy," "a mode 
of Memory ... (that) must receive all its 
material ready made from the law of 
association" (6.452); Coleridge, how
ever, considered fancy limiting. In
stead, Coleridge indicated the writer 
should possess "secondary Imagina
tion," that living Power and agent that 
co-exists with the will and "dissolves 
diffuses, dissipates, in order to recre- ' 
ate:" A~cording to Coleridge, this type 
of Imagmation "is essentially vital." 
(6.452) A review of the work of Wil
liam Faulkner reveals that he has cer
tainly mingled writings; in fact, three 
of the writers from whom Faulkner has 
adapted some material are Percy 
Bysshe Shelley, John Keats, and Henri 
Bergson. Through a careful examina
ti?n of some of Faulkner's adaptations, 
his attempt to recreate the original texts 
and to arrive at an "essential vitality" 
of his own becomes evident. 

William Faulkner 

Early in his writing career, William 
Faulkner fancied himself a poet and ac
cording to Joseph Blotner, his biogra
pher, Faulkner published a poem 
entitled "Cathay" in November 1919 in 
The Mississippian that "suggested 
something of Shelley's 'ozymandias ' 
with its commentary on the vanity of an 
ancient tyrant and the transience of his 
power and memory." (4:252) Approxi
mately seventeen years later with the 
publication of Absalom. Absalom, 
Faulkner revived the theme of Shelley 's 
poem through the tales told within the 
novel about the rise and fall of Thomas 
Sutpen and his dynasty. In this novel 
a~ in Shelley 's poem, "well those pas~ 
s10ns read I which yet survive" (20:971) 
and c~mpel the storytellers to attempt 
to retrieve or, especially with Shreve, to 
recreate the legend. More specifically, 
Faulkner echoes Shelley's commentary 
on the "colossal wreck" when Mr. 
Compson recalls for Quentin the fol
lowing words spoken by Judith: 

Because you make so liLLie im
pression ... then all of a sudden 
it's all over and all you have left 
is a block of stone with scratches 
on it provided there was someone 
to remember to have the marble 
scratched and set up or had time 
to, and it rains on it and after a 
while they don ' t even remember 
the name and what the scratches 

Mary Perrone 

were trying to tell, and it doesn 't 
mauer. (7:127) 

In this way, Faulkner has trans
formed Shelley's brief parable about 
the fall of a mighty king from an an
cient land into a Southern saga about a 
poor mountain boy's ambitious striving 
for wealth and power. In a more imme
diate way in the same work, Faulkner 
further translates the parable to repre
sent the human desire to "be something 
... at least a scratch, something, some
thing that might make a mark on some
thing that was once for the reason that it 
can die someday." (7:127) The charac
ter Judith feels that a scratch on a 
monument may not be enough and that 
some form of interpersonal contact 
"even with a stranger" may help to pre
serve the memory. 

Another link between Faulkner and 
Shelley was revealed by Richard P. 
Adams in his discussion of "The Bear: " 

This is essentially the same for
mula that Shelley invoked as his 
pastoral elegiac mode of recon
ciliation to the fact of death in 
"Adonais," immortality by diffu
sion into the life of the universe 
which Old Ben symbolizes and ' 
into which Ike has presumably 
been accepted, at least as a candi
date. {1: 147) 

Research & Creative Expression 21 



In his elegy on the death ofJohn 
Keats, Shelley transfers the dead poet to 
a deathless state where he has become 
"like a star." (19:1054) Faulkner, on 
the other hand, has transported Ike to 
the wilderness, a paradise of sorts; but, 
as Adams points out, Faulkner "juxta
poses the Eden myth in an aspect that 
forces a startling shift of perspective. .. . 
(Ike) is made to acknowledge not only 
that his Eden has its serpent, but ... that 
he is of the serpent's clan." (1:148) 
Thus, Faulkner recreates rather than 
imitates the prior gesture. 

In yet a third instance, Faulkner 
echoes strains of Shelley's "To A Sky
lark" in the Quentin passage of The 
Sound and the Fury. "Like a Poet hid
den/ In the light of thought/ Singing 
hymns unbidden," (21:1034) the bird is 
sensed by Quentin who is attempting to 
locate the little Italian girl's home: 
"The bird whistled again, invisible, a 
sound meaningless and profound, 
inflexionless ... felt, not seen not 
heard." (11:168-9) In this last phrase, 
Faulkner provides his echo of that vital 
Romantic sensibility that hears "the 
still, sad, music of humanity" and feels 
"a presence that disturbs" with 
"thoughts that do often lie too deep for 
tears." (24:210, 25:282) 

This same mysterious bird can also 
be viewed as the mingled representation 
of Shelley's skylark and Keats's night
ingale. Quentin, already somewhat dis
traught, intuits a connection between 
his emotional state and the whistling of 
the bird. As stanza vi of the Keats 
poem "Ode to a Nightingale" indicates: 

Darkling, I listen; and for many a 
time 
I have been half in love with 
easeful Death, 

Now more than ever seems it rich 
to die, 
To cease upon the midnight with 
no pain, (15: 1185) 

This is a somber death wish ex
pressed by the one who becomes aware 
of the bird. For Quentin, that aware
ness includes "the sense of water swift 
and peaceful" (11:169) that foreshad
ows his deliberate drowning. 
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Another Keat's poem that has be
come almost emblematic for Faulkner, 
is "Ode on a Grecian Urn." Faulkner's 
writing is rich with allusions to this 
poem's imagery and tension. For 
Keats, the Grecian Urn, is both a "bride 
of quietness" and a "Sylvan historian" 
capable of expressing more than 
Keats's own rhymes. This object's "si
lent form, dost tease us out of thought: 
(14:1185-6) because its suggestion of 
sterile suspension prompts the reader to 
reflect upon the urn's dual position of 
immortality and frigidity. By juxtapos
ing the static quality of the urn with its 
catalytic capacity for stimulating 
thought, Keats establishes a symbolic 
representation of opposition as vital. A 
reminder of Keats's poem can be found 
in Faulkner's The Sound and the Fury. 
When Quentin encounters the little Ital
ian girl in town, she, like Keats's urn, 
becomes a vessel or "silent form" that 
teases him "out of thought" and into 
recollections of Caddy. As Quentin 
walks through the town attempting to 
help the little girl fmd her home, he is 
struck by the fact that, ''The houses all 
seemed empty. Not a soul in sight" 
(11:164) Quentin's description is remi
niscent of the "little town by river or 
sea shore" in Keats's poem, "emptied" 
with its "streets for evermore ... silent ... 
desolate." (14: 1186) 

Faulkner also alludes to Keats's 
Grecian Urn poem in As I Lay Dying 
when Darl recognizes the Bundren 
family's limited progress and the frus
tration of their struggle: "How do our 
lives ravel out into the no-wind, no
sound, the weary gestures wearily 
recapitulant: echoes of old compul
sions with no-hand on no-strings: in 
sunset we fall into furious attitudes, 
dead gestures of dolls." (8: 1%-7) 
There is another reference to the urn in 
the opening of Light in August when 
the narrator is commenting on Lena's 
travel: "like something moving forever 
and without progress across an urn." 
(9:5) 

Frederick R. Karl in his biography 
entitled William Faulkner: American 
Writer is emphatic about the influence 
the Romantic poets, especially Keats, 
have had on Faulkner's work. In refer
ring to Faulkner's early devotion to 

Keats, Karl states, 

The poet's Grecian urn has 
within its pictorial design some
thing of the sense of history to 
which Faulkner would devote his 
life - that tension between rest 
and movement, past and present, 
expectation and fulfillment con
tains much of Faulkner's as well 
as Keats's line of development. 
(13:26) 

Karl states that "Keats saturated his 
[Faulkner's] mind as the quintessential 
poet." (13:71) This saturation in 
Faulkner's work is evident through re
curring images of vessels, urns, silent 
forms, frozen moments, impotence, 
desolation and slow time. 

In discussing Faulkner's fiction as 
image based art, Gary Lee Stonum 
states, 

Faulkner's initial strategy in fic
tion is simply to locate the image 
in a temporal world. Keats's 
"Ode on a Grecian Urn," ... of
fers the beginning of a model for 
this. The urn, itself a plastic im
age of arrested motion, is trans
lated into and virtually replaced 
by the poet's act of perception 
and meditation, an act that un
folds in time. Perceiving and 
meditating thus serve as rudi
mentary forms of human en
deavor, and they open the way 
for consciousness and environ
ment. (23:70-1) 

David Minter also mentions 
Faulkner's chain of associations as be
ginning with the images of Caddy 
Compson and Keats's urn, "which he 
[Faulkner] in turn associated with life 
and with art - with life because it de
picted love that was dreaniect yet de
nied, felt yet deferred; and with art 
because it epitomized form." (17:56) 

Just as the tensions between rest 
and motion, past and present and ex
pectation and fulfillment serve as evi
dence of Keatsian influence, they also 
form a link between Faulkner's works 
and the writings of Henri Bergson. As 
Frederick R. Karl states, "Faulkner read 
a good deal of [Bergson's] Creative 



Evolution;" (13:1023) and, as Karl 
along with other literary critics sug
gest, there are certain aspects of 
Bergson's theory that find their coun
terparts in Faulkner's writing. 

In his discussion of motion and the 
intellect's perception of motion, 
Bergson states that the intellect "al
ways starts from immobility, as if this 
were the ultimate reality: when it tries 
to form an idea of movement, it does 
so by constructing movement out of 
immobilities put together." (3: 171) Ri
chard P. Adams in his work entitled 
Faulkner: Myth and Motion writes that 
these immobilities are "the most mean
ingful kind of antithesis in Faulkner ... 
the imagery of dynamic stasis." (1:110) 
Faulkner provides Dar! with this imag
ery when Darl describes his brother 
Jewel in the novel, As I Lay Dying: 
Jewel and his horse are "like two fig
ures carved for a tableau savage in the 
sun ... they are rigid, motionless, ter-
rific ... they stand in rigid terrific hia-
tus." (8:12) In another instance, Dar! 
recounts, 

We watch through the dissolving 
proscenium of the doorway as 
Jewel runs crouching to the far 
end of the coffin and stoops to it. 
For an instant he looks up and 
out at us through the rain of 
burning hay like a portiere of 
flaming beads, and I can see his 
mouth shape as he calls my 
name. (8:211) 

The energy represented by these 
static images allows the reader to ob
tain an idea of the movement that is 
stimulated. 

Adams points out that "this opposi
tion between dynamic life and static 
word is a basic element of Faulkner's 
style, a principle means by which the 
motion of life is artificially- and ar
tistically- stopped." (1:106) Karl re
fers to this aspect of Faulkner's style 
as, 

... following a European tradi
tion, established with Bergson 
... (and suggestion) a kind of im
pressionism, with temporal di
mensions here being the broad 
equivalent of the use of light in 

impressionist paintings: both 
methods as ways of shifting the 
focus from the object or the objec
tive event to a subjective state of 
mind, to dynamics and away from 
things." (13:358) 

An example of this impressionistic 
tendency in Faulkner is evident in the 
description he provides toward the end 
of Light in August of Hightower in his 
study: 

... sitting in the dark window in 
the quiet study, waiting for the 
twilight to cease, for night and the 
galloping hooves. The copper 
light has completely gone now; 
the world hangs in a green sus
pension in color and texture like 
light through colored glass. Soon 
it will be time to begin to say 
Soon now. Now soon (9:443) 

This character's anticipation pulses 
through the time of day to extend to the 
attitude of the world. 

To elaborate on the topic of life 
and its representation, Bergson offers: 

What is real is the continual 
change of form: form is only a 
snapshot view of a transition. . .. 
Our perception manages to so
lidify into discontinuous images 
the fluid continuity of the real. 
When the successive images do 
not differ from each other too 
much, we consider them all as the 
waxing and waning of a single 
mean image, ... the essence of a 
thing or of the thing itself. . .. the 
mind manages to take stable 
views of the instability. (3:328-9) 

This sense of being able to offer 
little more than an assemblage or "es
sence" of moments of reality is voiced 
by Faulkner through Quentin's father in 
Absalom. Absalom: 

They don't explain and we are not 
supposed to know. We have a 
few old mouth-to-mouth tales; we 
exhume from old trunks and 
boxes and drawers letters without 
salutation or signature, in which 
men and women who once lived 
and breathed are now merely ini
tials or nicknames out of some 

new incomprehensible affection 
which sound to us like Sanskrit 
or Chocktaw; we see dimly 
people, the people in whose 
blood and seed we ourselves lay 
dormant and waiting, in this 
shadowy attentuation of time 
possessing now heroic propor
tions, performing their acts of 
simple passion and simple vio
lence, impervious to time and in
explicable- (7:100-101) 

Traces of individuals, the "tales" 
and "letters," stimulate the re-creation 
or extended vivification of "propor
tions" and "passion" that once devel
oped, become enduring and incapable 
of explanation. 

In attempting to actualize experi
ence, according to Bergson, the human 
intellect "is characterized by the unlim
ited power of decomposing according 
to any law and of recomposing into any 
system." (3: 173) However, because we 
are social beings, there must be alan
guage to allow communication. "But 
what characterizes the signs of human 
language is ... their mobility." (3: 174) 
To elaborate on this notion, Bergson 
states, 

The word, made to pass from one 
thing to another, is in fact, by na
ture transferable and free. It can 
therefore be extended, not only 
from one perceived thing to an
other, but even from a perceived 
thing to a recollection of that 
thing, from a precise recollection 
to a more fleeting image, and fi
nally from an image fleeting, 
though still pictured, to the pic
turing of the act by which the im
age is pictured, that is to say, to 
the idea. (3: 175) 

It is clear from this passage that 
Bergson considered language an indefi
nite but necessary vehicle for approxi
mating reality. In The Sound and the 
EY!:y,_Quentin offers Faulkner's transla
tion of this progression as he reacts to 
the chatter of the young fishermen 
about what they would do if they 
caught the big trout and won the 
twenty-five dollar rod: 

They all talked at once, their 
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voices insistent and contradic
tory and impatient, making of 
unreality a possibility, then a 
probability, then an incontrovert
ible fact, as people will when 
their desires become words. 
(11:145) 

In addition, Faulkner considers this 
mobility of language an inadequacy 
and expresses an actual distrust of 
words in the Addie section of As I Lav 
Dying when she says, "I knew that that 
word was like the others: just a shape 
to fill a lack; that when the right time 
came, you wouldn't need a word for 
that [love] anymore than for pride or 
fear." (8:164) Faulkner extends this 
notion about language within the same 
novel by utilizing visuals as a substi
tute for language: 

Cash made it clock-shape, like 
this ~with every joint 
and L_______..) seam bevelled 
and scrubbed with the plane, 
(8:82-3) 

and by leaving actual gaps in some 
of the statements: 

The shape of my body where I 
used to be a virgin is in the 
shape of a and I couldn't 
think Anse, couldn't remember 
Anse. (8: 165) 

where specific words seem elusive. 

In spite of his acknowledgement of 
the inadequacy of language, Faulkner, 
like Bergson, is well aware of its ne
cessity. As Karl states, "Faulkner 
needed not only a language but a 
method or strategy." (13:22) For 
Adams, Faulkner's strategy consists of 
associations or rapid sequences of 
"static moments" and Adams compares 
this device to Bergson's theory about 
the "cinematographical quality of ab
stract thinking," "snapshots of passing 
reality." 

~otioniscontinuous,butthe 

mental equivalent of it is a series 
of motionless impressions. 
These static impressions are ... 
the 'tools' with which he 
[Faulkner] fixes the motion for 
esthetic contemplation. (1:110-1) 
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An example of this type of se
quence of moments can be found in 
Sanctuary as Horace returns home after 
having met with Temple Drake and 
heard her story of the rape. On his way, 
he contemplates the horror of it Once 
home, he takes up his daughter's photo
graph seeking consolation but he fmds 
that the previous episode and his 
thoughts about the incident have left 
him sexually stimulated, sensing the 
aroma of "invisible honeysuckle." 
Then, almost immediately, 

he knew what the sensation in his 
stomach meant He put the pho
tograph down hurriedly and went 
to the bathroom. He opened the 
door running and fumbled at the 
light But he had not time to find 
it and he gave over and plunged 
forward and struck the lavatory 
and leaned upon his braced arms 
while the shucks set up a terrific 
uproar beneath her thighs. Lying 
with her head lifted slightly, her 
chin depressed like a figure lifted 
down from a crucifix, she 
watched something black and fu
rious go roaring out of her pale 
body. (10:234) 

In this passage, Faulkner connects 
the images of a father's lust for his 
daughter to a rapist's violation of an in
nocent victim to the ultimate desecra
tion and sorrow represented by the pieta 
and the disgusting oral emission (as the 
novel's note tells us) from the corpse of 
the intentionally self-poisoned Emma 
Bovary. This sequence allows Faulkner 
to present a significant composite por
trait of the degree of Horace's moral 
outrage combined with self-loathing. 

This compilation of imagery also 
serves to illustrate what Karl identifies 
as another juncture of Bergson's theory 
and Faulkner's strategy: 

[the] vital phenomena [that] can 
be understood only by intuition 
... Both philosopher and novelist 
agree that art rests on "becom
ing" something which emanates 
from the unconscious and which 
Bergson attributed to intuition. 
... The enemy here is 
associationism or mechanism, 
which brings together elements 

without regard for their becom
ing. As against associationism, 
we have duration - that sense of 
the real, concrete, live present 
which lies between past and fu
ture. Energy lies in becoming; 
matter is the death of energy." 
(13:739) 

"Becoming," in Faulkner, may be 
understood in terms of what Adams 
called, "motion ... the omnipresence of 
time and change." (23:99) An illustra
tion of this linkage of motion and time 
is found in the opening chapter of Light 
in August 

The wagon creaks on. Fields and 
woods seem to hang in some in
escapable middle distance, at 
once static and fluid, quick, like 
mirages. Yet the wagon passes 
them. (9:24-5) 

In this way, Lena makes her slow 
and steady progress toward Jefferson 
via the "kind and nameless faces and 
voices" with the "undeviating changes 
from day to dark and dark to day" be
hind her. 

The notion that each static moment 
serves as a state of omnipresence can 
also be recognized in Bergson's view of 
experience: "every feeling ... contains 
within it the whole past and present of 
the being experiencing it." (22:243) As 
Adams suggests, 

when Quentin Compson in 
Absalom. Absalom is haunted to 
the point of being possessed by 
the aristocratic ghosts of Civil 
War soldiers, the resulting intru
sions of the Biblical, the classi
cal, the feudal, or the American 
legendary past into the modern 
situation contradicts the flow of 
time and provides an artificially 
static moment into which 
Faulkner can compress great 
quantities of life. (1:11) 

Thus, Quentin becomes the embodi
ment of the past he attempts to actualize 
through his narration. 

Furthering this understanding of ex
perience,Karladds, 

Bergson argues - and we see 



how Faulkner follows - that 
once we actualize the past, turn
ing it into "image," ... We have 
turned pastness into a present 
state, so that its sole share in the 
past is the memory which was its 
vehicle. 

Memory (telling and retelling) is 
so significant in Faulkner be
cause it bypasses mere pastness 
and re-creates a truer form of his
tory; actualization would be a be
trayal." (13:740) 

To use Karl's own words to elabo
rate on this aspect of Faulkner's style, 
truth is elusive and by "decentering 
and moving the narrative energy into 
several voices, Faulkner ... found a 
means of expressing the softness of 
truth." (13:394) 

During an interview with Loic 
Bouvard, Faulkner, himself, acknowl
edged his affinity with Bergson's 
theory: 

I agree pretty much with 
Bergson's theory of the fluidity 
of time. There is only the present 
moment, in which I include both 
the past and the future, and that is 
eternity. In my opinion, time can 
be shaped quite a bit by the artist; 
after all, man is never time • s 
slave." (16:70) 

However, as Faulkner illustrates in 
the Quentin section of The Sound and 
the Furv, when man becomes time's 
slave, it is to his detriment. Quentin 
realizes his failure to comprehend time: 

you are still blind to what is in 
yourself to that part of the gen
eral truth the sequence of general 
events and their causes. (11:220) 

Haunted by a past that he hopes to 
retrieve and alter somehow. Quentin 
tries to escape time: 

you are contemplating an apo
theosis in which a temporary 
state of mind will become sym
metrical above the flesh and 
aware both of itself and of the 
flesh it will not quite discard you 
will not even be dead. ( 11 :220) 

Eventually, he comes to identify 
with time: "I temporary." Upon em
bracing this temporal posture, Quentin 
tragically acknowledges "its not even 
time until it was;" thus, "The last note 
sounded .... [he] didn't have to open the 
bag any more." (11 :222) Time and life 
are over for Quentin because he has re
fused to allow the continuum. 

Having adopted this concept of om
nipresence, Faulkner explains the poten
tial it provided for him in his writing: 

I created a cosmos of my own. I 
can move these people around 
like God, not only in space but in 
time too. The fact that I have 
moved my characters around in 
time successfully, at least in my 
own estimation, proves to me my 
own theory that time is a fluid 
condition which has no existence 
except in the momentary avatars 
of individual people. There is no 
such thing as~- only is.. 
(16:255) 

Creating his own cosmos allowed 
Faulkner certain structural options that 
proved successful for him. 

To begin the development of the 
third feature, expectation and fulfill
ment, the significance of the continuum 
must be reviewed. Karl states that: 
"True consciousness is continuity of ex
istence in which pastness is ... made part 
of the flow or stream." (13:740) In the 
Bergsonian tradition, life is continuous 
progress in the "general direction deter
mined by the first impulsion." (3: 116) 
Representative of this continuity of ex
pectation and fulfillment for Faulkner is 
the character Lena Grove whose com
mentary- "My, my. A body does get 
around." (9:26, 480) frames the novel 
Light in August and serves as an indica
tion of her contentment over her 
progress. 

Bergson also acknowledged that 
there are interruptions to the flow that 
may prevent or postpone fulfillment: 
"in communicating itself, the impetus 
splits up ... we observe a marking-time, 
and still more often a deviation or turn
ing back. (3: 115) Advancing this notion 
of temporal pausing, Faulkner has Darl 
in As I Lav Dying reflect: 

It is as though the space between 
us were time: an irrevocable 
quality. It is as though time, no 
longer running straight before us 
in a diminishing line, now runs 
parallel between us like a looping 
string, the distance being the 
doubling accretion of the thread 
and not the interval between." 
(8:139) 

These temporal images recur in the 
novel as Darllater fantasizes, "If you 
could just ravel out into time. That 
would be nice. It would be nice if you 
could just ravel out into time." (8: 198) 
But Dar! can't seem to tolerate the un
even course of events - Dewey Dell is 
pregnant and wants an abortion, Jewel 
is a love child, and Addie's corpse is 
rotting and needs immediate burial or 
cremation. Though it is at Pa' s request, 
it is Dar! who applies the concrete to 
Cash's leg. Even Darl's final narrative 
passage in the novel suggest he has the 
facts mixed up; but he also has a "spy
glass" and the desire to solidify or grasp 
things in some sort of concrete way 
through such expressions as : "the 
mules motionless"- stasis; "Jewel 
standing beside it [the wagon] and 
looking up the street like any other 
man" -routine; "there is something 
different, distinctive" - uniqueness; 
"that unmistakable air of defmite and 
imminent departure"- finality. In 
fact, our last encounter with Darl re
veals "his grimed hands lying light in 
the quiet interstices" attempting to 
grasp the gaps and we leave him pa
thetically babbling the continuous 
affirmation, "Yes yes yes yes yes yes 
yes yes." (8:244) 

In The Sound and the Fury, 
Quentin also stands in contradiction to 
the flow and is obsessed with certain 
concrete values such as honor and the 
retention of presumed historical events 
such as his brotherly defense of 
Caddy's honor and the sale of Benjy's 
pasture. He thinks to himself, "Time is 
your misfortune ... A gull on an invis
ible wire attached through space 
dragged. You carry the symbol of your 
frustration into eternity." (11:129) 
Thus, he sees himself limited, as men
tioned earlier: "I temporary." 
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These contrary individuals or char
acters illustrate the distinction that Karl 
demonstrates between Bergsonian 
memory and intellect "Memory can 
never be equated with celebration. The 
latter seeks reference points, divisions, 
artificial distinctions; memory seeks in
tuitive linkage with objects." (13:430) 
as Bergson elaborates on this topic: 

Our intellect is there ... ; and, 
whatever be the object, it will ab
stract, separate, eliminate, so as 
to substitute for the object itself, 
if necessary, an approximate 
equivalent in which things will 
happen in this way. But that 
each instant is a fresh endow
ment ... we can feel within our
selves and also divine, by 
sympathy, outside ourselves, but 
we cannot think it in the strict 
sense of the word, nor express it 
in terms of pure understanding. 
(3:180) 

An example of such an intuitive 
link can be found in Light in Au !rust as 
the narrator describes Lena Grove's 
perception of the on-coming wagon: 

Though the mules plod in a 
steady and unflagging hypnosis, 
the vehicle does not seem to 
progress. It seems to hang sus
pended in the middle distance 
forever and forever, so infinitesi
mal is its progress, like a shabby 
bead upon the mild red string of 
road. So much is this so that in 
the watching of it the eye loses it 
as sight and sense drowsily 
merge and blend, like the road it
self, with all the peaceful and 
monotonous changes between 
darkness and day, like already 
measured thread being rewound 
onto a spool. (9:5-6) 

Lena's anticipation of the wagon is 
communicated as a passive sort of ac
ceptance of whatever is to be. Fulfill
ment comes with the offer of a ride at a 
time when her feet are hurting her. In
tuition is represented by the sense Lena 
has of the approaching wagon rather 
than its sight or sound. 

Walter J. Slatoff in his book entitled 
Ouest for Failure: A Study of William 
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Faulkner summarizes the discussion of 
Bergson's stream of life as a means to 
selfhood: 

Although Bergson insists that no 
image can fully express the na
ture of the self, he does view the 
self essentially as motion and 
tension. After comparing the in
ner life to "the unrolling of a 
coil" or "a continual rolling up, 
like that of a thread on a ball," he 
writes: "Finally let us free our
selves from the space which un
derlies the movement in order to 
continue only the movement it
self, the act of tension or exten
sion; in short pure mobility. We 
shall have this time a more faith
ful image of the development of 
ourself in duration." (22:243) 

This interpretation of Bergson's 
theory provides a means to understand
ing the linguistic texture of some of 
Faulkner's narrative, such as in As I 
Lav Dying when Darl is compelled to 
establish his presence before he can rest 
or empty himself for sleep: 

In a strange room you must 
empty yourself for sleep. And 
before you are emptied for sleep, 
what are you. And when you are 
emptied for sleep, you are not. 
And when you are filled with 
sleep, you never were. I don't 
know what I am. I don't know if 
I am or not. ... And since sleep is 
is-not and rain and wind are~. 
it is not. Yet the wagon ~. be
cause when the wagon is ~ 
Addie Bundren will not be. And 
Jewel~. so Addie Bundren must 
be. And then I must be, or I 
could not empty myself for sleep 
in a strange room. And so I am 
not emptied yet I am ~. How 
often have I lain beneath rain on 
a strange roof, thinking of home. 
(8:76) 

Within this passage, the words re
peat in an "unrolling" and "rolling" 
fashion until Darl confirms his 
selfhood. Once that confirmation is ap
parent - "I am is;" Darl is content for 
the time being to remain with the flow 
-"How often have I ... ;"but he is al
ready contemplating a retrogression -

"thinking of home." 

In conclusion, it is interesting to 
note the similarity between Coleridge 
and Bergson on the topic of creative ge
nius. As Bergson states, 

In the composition of a work of 
genius ... we do stretch the spring 
of our activity to the utmost and 
thus create what no mere assem
blage of materials could have 
given ... but there are, none the 
less, elements here that pre-exist 
and survive their organization. 
[for Faulkner, those "traces" and 
their respective "proportions" 
and "passions"] ... we seize from 
within, we live at every instant a 
creation of form, ... and [when] 
the creative current is momen
tarily interrupted, that there is a 
creation of matter. (3:161-2) 

Both theorists suggest that the 
writer starts with a mingling of previ
ous or pre-existing elements; but they 
also acknowledge that the creative ge
nius or "secondary Imagination" allows 
the skillful writer to deconstruct those 
elements, and from the fragments, to ar
rive at a new creation that is "essen
tially vital." 

In striving for new creation, 
Faulkner played a variation on some of 
the themes of Percy B ysshe Shelley. 
He also acquired an attitude or tension 
from the work of John Keats that he 
translated into his own linguistic "dy
namic stasis" and enduring posture. Fi
nally, he drew upon a system of 
philosophical concepts developed by 
Henri Bergson only to arrive at his own 
set of rhetorical strategies. Faulkner as
sembled sequences of images to result 
in essences, employed a narrative tech
nique of multiple voices telling and re
telling so as to approach some 
semblance of truth and manipulated 
time to include temporal looping and an 
omnipresence. The substance or "new 
creation" that has evolved from these 
efforts is the essentially vital literary 
contribution of William Faulkner Q 
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CONTRIBUTION • 
Some 
Problems for 
Convex 
Bayesians 
Michael Pittarelli 

1. Bayesianism: a brief caricature 

The central tenets of Bayesianism 
(after Thomas Bayes (1702-61), who 
was not especially Bayesian in the cur
rent sense [15]) include: 

(i) Probabilities are real numbers 
between 0 and 1, and if X is the set of 
(elementary, i.e., mutually exclusive 
and exhaustive) events under consider
ation (e.g., the two possible outcomes 
of a coin toss), the sum of the prob
abilities assigned to the elements of X 
is 1. 

(ii) Probabilities should be revised 
in the light of new evidence by 
conditionalization. That is, the (poste
rior) probability of event (or proposi
tion) A given new item of information 
E (which will be the disjunction of cer
tain of the elementary events already 
under consideration) is the (prior) 
probability of A and E divided by the 
(prior) probability of E: 

p'(A)=p(AE)Ip(E)=p(A/E). 

p(A/E) is the conditional probability of 
A, given E. For example, the probabil
ity that a throw of a fair die results in 
'3' is 1/6. Given the information that 
the outcome of the throw is odd, the 
probability is instead 1/3. 

(iii) When one is faced with a 
choice among mutually exclusive and 
exhaustive actions (go swimming this 
afternoon or not), they are to be ranked 
by their expected utility. The expected 
utility of an action is the sum, over a 
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set of mutually exclusive and exhaustive 
conditions (it rains this afternoon or 
not), of the utility (desirability, ex
pressed numerically, with larger num
bers representing greater desirability) of 
that action given that a condition ob
tains, weighted by the probability that 
the condition obtains given that the ac
tion is taken. Suppose that the decision 
maker believes that the probability of 
rain is 1/3 whether or not (s)he chooses 
to go swimming. ((S)he then believes 
that the event of rain is probabilistically 
independent of the decision to go swim
ming. An event A is probabilistically in
dependent of an event B just in case 
p(AJB) = p (A). Equivalently, 
p(AB)=p(A)xp(B).) Suppose that the 
relative desirabilities of the four pos
sible action/outcome pairs are expressed 
numerically as: u(swim, rain) = 0, 
u(swim, no rain)= 1, u(no swim, rain)= 
1, and u(no swim, no rain) = 0. Then the 
action 'go swimming' has the higher ex
pected utility, 2/3, and should be se
lected [3]. 

What a typical college student is 
taught about probability is Bayesian in 
the above sense. 

2. Convex sets 

The simultaneous values x1, . .. .xn of 
n quantities may be represented as a 
single point in n-dimensional space, 
each dimension (coordinate) corre-

sponding to a different quantity. A 
point whose components are the prob
abilities of n elementary events will be 
referred to as a probability distribution. 

For points Pi=(x1, ••. .xn) and 

PF(YJ· ····Yn) and any number 'A, 
Pi+pj=(xJ+YJ , ... ,x,.+y,.) 

and 
Ap i= ('Ax], 0 0 0 ,'Ax,.) 0 

A set S of points in n-dimensional 
space is convex if, for any pair of points 
Pi and Pj in S, all points on the line seg
ment with endpoints Pi and Pj are also 
in S. This line segment consists of all 
and only points of the form 'A.p,+(l-'A)pj. 
for an arbitrary number 'A between 0 
and 1. In three dimensions, an egg
shaped set of points is convex; a 
kidneybean-shaped set is not. More 
generally, a convex combination of k 
points in S is a point 

p=AJPJ+A2fJ2+ ... +/vJJ~c. 

where the Pi are all elements of S and 
the ~ are non-negative numbers that 
sum to 1. A set is convex if every con
vex combination of points in S is also 
contained inS. 

The convex hull of a set S is the 
smallest convex set containing S. More 
precisely, it is the set of all possible 
convex combinations of elements of S. 
In two dimensions, the convex hull of 



the set of "poinL~" into which nails have 
been partially driven is the (infinite) set 
of points enclosed by a (tight) rubber 
band wrapped around the outermost of 
the nails [12]. 

A (numeric) functionfdefined on a 
set of points S (convex or not) is linear 
if for any Pi and pj in S: 

(i) f (p;+pj) = f (pJ+ f (pj); 

(ii) f (Ap;) = V (p;), for any number A. 

The reader is now in a position to 
prove the following: If/is linear and S 
is convex, then the set of possible val
ues for f (the range off) is also convex, 
and is therefore an interval of numbers. 

Suppose that the quantities xh ... 
,Xn are restricted as O~x; ~1 (as are 
probabilities). A linear equation de
fined on the x; is an equation 
c,x1+ ... +cnxn=Cn+t where the ci are 
fixed numbers. A linear inequality re
sults when '=' is replaced by·~· or';::>:'. 
The set of points each of which satisfies 
every member of a given collection of 
equations/inequalities for such quanti
ties is a convex polytope, the convex 
hull of a finite number of vertices, 
where a vertex is a point in the set that 
cannot be obtained as a convex combi
nation of points in the set all distinct 
from it. The minimum and maximum 
values of a linear function applied to 
such a set are achieved for vertices of 
the set. (Linear programming algo
rithms exist for determining these val
ues.) 

3. Convex Bayesianism 

Intuitively, it does not seem reason
able to insist that an agent (person, au
tomated decision system) have a 
numerically precise probability for any 
given event. Bayesians of the behavior
ist school claim that agents have these 
probabilities whether or not they are 
aware of having them and that the prob
abilities may be elicited by questions 
regarding the relative desirability of hy
potheticallotteries with payoffs contin
gent on the occurrence or 
non-occurrence of the events under 
consideration. As Patrick Suppes noted 
in 1974 [17], 

Almost everyone who has thought 
about the problems of measuring 

beliefs in the tradition of ... 
Bayesian statistical procedures 
concedes some uneasiness with 
the problem of always asking for 
the next decimal of accuracy .... 
On the other hand, the formal 
theories that have been developed 
for rational decision-making un
der uncertainty ... have almost 
uniformly tended to yield a result 
that guarantees a unique probabil
ity distribution .... 

The unreasonableness of the view 
that one's probabilities should be nu
merically precise is illustrated with a 
simple hypothetical example. 

Example 1. Suppose we are inter
ested in the joint distribution of color 
(white or black) and shape (spherical or 
cubic) among the objects (of unknown 
material, manufacture, etc.) in a con
tainer that is hidden from view. We are 
given information (in the form of nu
merically precise probabilities) on the 
distribution of shape and color proper
ties separately. 

Color Pc 

Black 0.6 
White 0.4 

Shape Ps 

Sphere 0.6 
Cube 0.4 

From the law of probability that 
p(A)=p(A and B )+p(A and not-B), it fol
lows that the probability distribution 
Pes of interest may be any of the (infi
nitely many) solutions to the system of 
equations: 

PcsCBlack and Sphere )+Pcs(Black and Cube) = 0.6 
Pes (White and Sphere)+Pcs(White and Cube) = 0.4 
PcsCBlack and Sphere)+Pcs(White and Sphere)= 0.6 
Pcs(Black and Cube}+pcs(White and Cube)= 0.4 
Pes(.) :?:0. 

Call the set of distributions satisfy
ing these constraints Pes. 

A (traditional, non-convex) 
Bayesian solution to such problems that 
is currently in vogue among computer 
scientists is to select the maximum en
tropy element from such sets. (This is 
an objective, vs. subjective, or person
alist, Bayesian solution.) Entropy is a 
measure of the uncertainty embodied in 
a distribution regarding the events over 
which it is defined. For an 

unconstrained set of probability distri
butions over a set of n elementary 
events, entropy is maximum for the uni
form distribution, under which 
p(A)= 1/n for all i; it is at its minimum 
for any distribution for which p (A;)=l 
for some A;. For convex sets of distri
butions there exists a unique maximum 
entropy element. Pes is a convex 
polytope. IL~ maximum entropy element 
(and that of sets of distributions for 
similar problems) corresponds to what 
would be inferred from the data on the 
assumption that color and shape arc 
probabilistically independent. But this 
assumption is not warranted. For all we 
know, the objects are made of a white 
material, the black objecL~ are painted 
black, and it is not feasible to paint 
cubes- so they are not painted. (Maxi
mum entropy methods are criticized in 
[14].) 

In light of the apparent arbitrariness 
of the selection of any single point from 
the set Pes. taking the entire set as a 
representation of the uncertainty re
garding the distribution of color and 
shape does not seem too unreasonable. 
That there exist methods for decision
making given convex sets of probability 
distributions that reduce to the standard 
method (item (iii) below) in the special 
case that the set contains a single ele
ment makes this approach seem even 
more appealing, especially if one be
lieves that the only reason to be inter
ested in probabilities is to base 
decisions on them. 

A convex Bayesian will hold that: 

(i) When a numerically precise 
characterization of uncertainty is not 
warranted, uncertainty should instead 
be represented by a convex set P of or
dinary (numerically precise) probability 
distributions. At the extreme of impre
cision, P is the set of all possible prob
ability distributions for the events under 
consideration. 

(ii) If the set P of distributions is 
updated given new evidence E by re
placing it with the set of all distribu
tions 

p'(A) = p(AE)Ip(E) 
obtainable from pin P, then the result
ing set of distributions is also convex. 
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(This process is called convex 
conditionalization.) 

(iii) A decision method suitable for 
convex sets of distributions must re
duce to maximization of expected util
ity when the set contains a single 
distribution. (Since the expected utility 
of an action is a linear function of a 
probability distribution, methods in
volving linear programming may be 
devised that have this property [11].) 

Some problems for convex· 
Bayesians are raised in the following 
sections. 

4. Convexity and combination of 
opinions 

In The Enterprise of Knowledge 
[5], Isaac Levi proves item (ii) above, 
but he admits [p. 192] to being unable 
to prove item (i). (Presumably, such a 
proof would involve coming up with a 
list of axioms that are individually 
unobjectionable and that jointly imply 
statement (i).) 

A principle in the spirt of item (i) 
also used by Levi is that when one has 
available multiple numerically precise 
probability distributions for the same 
set of events (perhaps obtained from 
multiple experts), any element (but 
only an element) of the convex hull of 
these distributions is a permissible 
resolution of the conflict of opinion. 
This corresponds to what is known in 
statistics as linear opinion pooling 
[16,18]. A consideration taken (errone
ously, as the next example shows) as 
evidence for the correctness of linear 
opinion pooling is that such pooling 
commutes with marginalization [6]: If 
one is interested in the set of events X= 
{Ah ... ,An} but has instead a collec
tion of probability distributions on Y = 
{B11 ••• , Bk} ,where X is a partition of 
Y (every element of X is a set of ele
ments of Y and each element of Y be
longs to exactly one element of X), 
then, with a ftxed set of pooling 
weights (non-negative numbers that 
sum to one, where the numerical order 
of the weights corresponds to the 
judged reliability of the corresponding 
sources), the result of ftrst 
marginalizing ea<,:h expert's probabili
ties (i.e., computing the probability of 
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Ai as the sum of the stated probabilities 
for each Bj belonging to Ai) and then 
pooling is identical to the result of ftrst 
pooling and then marginalizing. 

Former U.S. President Richard M. Nixon 

Example 2. Mr. X is unsure whether 
the legal residence of former president 
Richard M. Nixon is New Jersey or 
California. He calls two members of the 
political science faculty at the local uni
versity, Prof. P and Prof. Q, neither of 
whom he knows personally. He asks 
them both to assess the probabilities of 
the following: Richard Nixon is an ex
traterrestrial and lives in New Jersey, he 
is an extraterrestrial and lives in Califor
nia, he is not an extraterrestrial and lives 
in New Jersey, and he is not an extrater
restrial and lives in California. He in
cludes the extraterrestrial question 
because he has the impression that many 
professors are eccentric; if either profes
sor gives positive probability to Nixon's 
being an extraterrestrial he will not take 
seriously the probability given by that 
professor to the propositions in which 
he is actually interested. (In practice, the 
"dummy events" need only be events 
about which the experts should have 
opinions close to some known standard. 
This is similar to the communication
theoretic concept of an error-detecting 
code, the simplest example of which is 
the addition of a specially designated 
parity bit in the transmission of bit 
strings - strings of zeros and ones, 
which can be used to encode almost any 
type of information. If the number of 
ones in the actual message portion of 
the string is odd and "even parity" is 
the protocol, then the parity bit is set to 
one before transmission, and similarly 
for the other cases. If a string of the 
wrong parity is reeeived, then there is 
something wrong with the string, but 
not conversely [2].) Suppose the as-

sessments he receives are: 

Residence Extraterrestrial PRE qRE 
NewJeiSey Yes 0 0.9 
New Jersey No 0.85 0 
California Yes 0 0.1 
California No 0.15 0 

The marginal distributions of inter
est are: 

Residence 
New Jersey 
California 

0.85 
0.15 

0.9 
0.1 

Given PRE and qRE and a linear 
pooling scheme, the choice of weights 
should be 1 and 0. (Whatever else Rich
ard Nixon may be, he is certainly not an 
extraterrestrial.) But it would make 
sense for them to be something like 1{2 
and 1/2 given only PR and qR . How
ever, even for weights of 1 and 0, the 
marginal distribution that Mr. X takes 
as representing the pooled opinions of 
the two, PR· remains disturbingly close 
to qR on any reasonable measure of the 
closeness of probability distributions 
[9]. (On the other hand, people who be
lieve in the existence of extraterrestrials 
may be reliable trackers of celebrities 
they believe are extraterrestrials.) 

Example 3. I am interested in the 
probability of event A. I receive opin
ions from n experts (or n opinions from 
the same expert at different times): 

2 3 n 
0.499 0.4999 ... 0.5-1 O{ntl) 

(Here, the set of events of interest is 
{A, not-A}. For opinionj, Pi(not-A)=l
Pi(A). This example does not address 
the marginalization issue.) 

The probability assessments appear 
to be successive approximations to the 
statement p(A) = 1/2. But 1{2 is not a 
member of the convex hull of the set 

{0.49, 0.499, ... , 0.5-lQ-(n+l)} 

Note that accepting the estimate 
p(A) = 1{1 does not amount to accep
tance of the "limit of relative fre
quency" interpretation of probability. 
(For one thing, the numbers above are 
not necessarily relative frequencies.) 
Also note that similarly gimmicky argu
ments are taken as decisive against this 



probability interpretation [1]. For ex
ample, the limit of the relative fre
quency with which an element of the 
sequence 

2, 4, 1, 6, 8, 3, 10, 12, 5, ... 
is odd is 1/3, which no reasonable per
son would take as the probability that a 
positive integer is odd. 

S. Convexity and conditional inde
pendence 

Events A and B are conditionally 
independent given event C if the prob
ability of A and B given C is equal to 
the probability of A given C times the 
probability of B given C: 

p(ABIC) = p(AIC) X p(BIC). 
Equivalently, 

p(AIBC) =p(AIC) and p(BIAC) =p(BIC). 

There are computational advantages 
to knowing that an event B is irrelevant 
to the probability of event A in the con
text of an event C. These are exploited 
in the construction of Bayesian net
works [7] and influence diagrams [13], 
which recently have begun to be ap
plied to problems of inference and deci
sion making in medicine, business, 
engineering and other areas. Unfortu
nately, convexity and conditional inde
pendence are not compatible. 

Example 4. The interval-valued 
probability distributions [4] i12 and i23 
below determine, respectively, convex 
sets of real-valued (i.e, ordinary, nu
merically precise) distributions over the 
variables v1 and v2 jointly, and the vari
ables v2 and v3 jointly. 

VJ v2 i J2 v2 VJ i23 

0 0 [0,0.2] 0 0 [0,0.2] 
0 1 [0.1,0.3] 0 1 [0.1,0.3] 
1 0 [0.2,0.4] 1 0 [0.2,0.4] 
1 1 [0.3,0.5] 1 1 [0.3,0.5] 

The set P12 of distributions over 
variables v1 and v2 compatible with the 
interval distribution i 12 is the set of dis
tributions p 12 such that p 12 (A) is a value 
in the interval i12 (A), and similarly for 
P23• The sets are consistent in the sense 
that the intersection of their projections 
onto the space determined by v2 is not 
empty [10]. The information that the 
values of v1 and v3 are probabilistically 
independent, given the value of v2, is 
received and it is desired to represent, 

consistently with all of this informa
tion, probabilities over the three vari
ables jointly. But the set P123 of all · 
real-valued distributions satisfying both 
the interval constraints and the inde
pendence constraints is not convex. 
The distributions p 123 and p123 below 
are elements of P123, but the distribution 

1 I , 
q 123=2p 123+2p 123 

is not. It fails to satisfy the conditional 
independence constraints: 

QI23(0IO) = o.o6"' 0.0625 = q 12(0I)xq23(10)/q2(1). 

VJ v2 V] 12123 ' l2 123 !1123 

0 0 0 0.1 0.05 0.075 
0 0 1 0.1 0.05 0.075 
0 1 0 0.03 0.1 o.o6 
0 1 1 o.o6 0.1 0.083 
1 0 0 0.1 0.15 0.125 
1 0 1 0.1 0.15 0.125 

1 0 0.16 0.2 0.183 
1 1 0.33 0.2 0.26 

Therefore, P123 is not convex. 

To maintain convexity and its at
tendant computational advantages, re
placement of P123 by its convex hull 
might seem to be a reasonable compro
mise. But q123 is a member of the con
vex hull ofP123 (as are infinitely many 
other distributions violating the condi
tional independence constraints). 

The ability to make conditional in
dependence assumptions is indispens
able to the new inference and 
decision-making technologies referred 
to above. But non-convexity introduced 
by conditional independence con
straints seems to rule out strictly con
vex Bayesian extensions of them. The 
computational efficiency of these tech
nologies coupled with the philosophi
cal appeal of a set-valued 
representation of probabilistic uncer
tainty is likely to lead to some sort of 
compromise .Q 
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CONTRIBUTION II 
Signal 
Enhancement 
in a Known 
Noisy 
Environment 
Sam Sengupta 

1. Introduction 

In signal processing, the problem 
of signal filtering to reduce noise com
ponent of a raw input noise-contami
nated signal to an acceptable level 
without losing much of its information 
content is a central issue, and a non
trivial one. Indeed, a considerable por
tion of signal processing is about signal 
filtering: how to do it efficiently and 
cheaply. Here we would articulate a 
new approach to the traditional signal 
enhancement problem that, hopefully, 
could be used to build an image or a 
signal preprocessor system. Overall 
system efficiency would improve con
siderably if such a preprocessor could 
be built. In this paper, the author pre
sents an approach to the one dimen
sional signal filtering (signal 
enhancement) problem that, although it 
deviates somewhat from the conven
tional route [1], nevertheless appears to 
be rather a simpler scheme. 

We assume the environment to be 
known in the sense that the associated 
signals ( s;Ct), i E I, t

0 
:5 t :5 tJ collec

tively comprise an exhaustive set of 
signals S, called a signal bundle, over a 
discretized sampled time base associ
ated with the environment. That is, any 
signal encountered in the environment 
comes from a finite population of sig
nals (and, in this sense, the environ
ment could be characterized as known) 
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and such a signal could be seen equiva
lent to some digital signal profile over 
some time-domain. Each signal profile 
si(t) is accompanied with some additive 
noise ll(t) where ll(t) is normally dis
tributed with a zero mean and a unit 
variance. For convenience, we assume 
the signals to be sufficiently positively 
biased, i.e. the received profile xi(t) = 

si(t) + ll(t) is always positive. 

In this paper, the author presents a 
simple, inexpensive, pseudo-adaptive 
system that allows enhancement of all 
signals close to the accumulated bundle 
S. It is not completely adaptive since an 
introduction of a fresh signal s(t) not en
countered before may cause problems if 
the distance I s(t) - S I >E, where E is 
some threshold parameter depending on 
the set of signals constituting the bundle 
S. The I . I refers to some distance mea
sure. 

The system for signal enhancement 
is proposed with two steps. In step 1, via 
the module PREP I, the entire set of sig
nals is first studied to obtain optimal 
settings of some smoothing parameters, 
using which the entire set of signals 
over the time-domain is first trans
formed. Any signal seen next could then 
be transformed into a more amenable 
signal using these optimum parameters. 
These parameters are optimum in the 
sense that some signal related perfor-

mance index is minimized at these pa
rameters. In the next step, a heuristic 
data compression scheme is introduced 
to map the smoothed signals received 
from the first step to a set with a unique 
representation. This could be carried 
out in one of two ways. In one method, 
the entire set of training signals, over a 
multi-segmented time-base, defmes a 
sequence of independent vector basis 
sets on which any signal vector maps to 
a sequence of indices along the time
base. In the other method, totally inde
pendent of the previous one, the entire 
set of training vectors, again over a 
multi-segmented time-base, constitutes 
a sequence of neural net type classifier 
systems along the time-base that could 
then be used to classify a signal vector 
as projected on the time-base. The two 
schemes, known PREP2A and 
PREP2B, are functionally independent 
alternatives in the sense that either we 
use PREP2A or PREP2B, but not both. 
The basic assumptions involved in 
these transformations are that: 

a. The set of signals in S consti
tutes a complete basis. In other 
words, all encountered signals 
could be expanded in this basis set. 

b. Each signal s(t) in this basis 
could be partitioned into q inde
pendent, distinct, consecutive seg
ments with the signal component 



sk(t) on the kth segment. The col
lection of signal components in 
this segment constitutes a mini
bundle. 

c. The kth mini-bundle of signals 
comprising the set (ski(t)} need 
not match the mini-bundles (k-1) 
and (k+ 1) at the left and the right 
boundaries of the kth bundle, re
spectively. Indeed, we assume that 
mini-signals in the bundle begin at 
levels governed by the end-points 
of the previous segment trains lev
els and the actual signal levels at 
the beginning of the segment. 

d. One could, if necessary, obtain 
a complete basis set for each seg
ment using the corresponding 
mini-bundle signals. These signals 
comprise the primitives for each 
segment. 

Before the signals are cleaned out 
via the PREP1 and PREP2 modules, 
one could treat these signals as fuzzy 
subsets and smooth out their short 
spikes and rough local variations using 
appropriate operations. For instance, if 
the signal S is a fuzzy subset then one 
could judiciously use a-concentration 
of S, and, ,8-dialation of S to reshape it 
[3], where, 

o:-CON(S) =I J.tas(s) 
8 s 

,8-DIL(S) = I J.t-P s (s) ' 
8 s 

with a, .8 > 0.0 

and, Jls(s) is the signal value at the 
time points. Similarly, one could force 
a pseudo bounded difference operation 
B on a signal s if it is "below" some 
level v, where 

max (0, J.ts(s) - v) B(S) = I _ __;_.:.....:.....::.......:....___~ 

8 s 

In a sense, it is a kind of low-pass 
filtering which could be used to carry 
out some background subtraction, often 
invoked to prepare a signal prior to ac
tual processing. The problem with this 
is that since such a scheme is essen
tially a global one, one cannot confine 
it to specific local domains without af
fecting the entire signal train. 

In a known environment, given that 
the target patterns are members of the 
stored pattern-bundle S, one could use 
appropriate template matching as anal
ternative to carry out the initial image 
filtering task. However, the problem 
with this is that it could become 
computationally expensive and may fail 
to yield stable outputs for signals close 
to each other [ 4]. 

2. PREP! module 

In this system, as pointed out ear
lier, the entire time-domain is parti
tioned into n segments each of ~t unit 
wide. The kth time segment ~k is the 
interval ~-1 -~that is further subdi
vided into m time-points tm where tm = 

~ Ak tk_1 + m ut, m = 0, 1, 2, ... , T· 
At each segment ~k the noisytsignal x(t) 
= x~ (t) is exponentially smoothed via 
the following approach [5] 

y(tm) = ax(tmJ + (1 - a)y(tm-1), 0< a <1.0 

l!...::__m_ 
y(tk-1) = .Byx(tk-l)y(tk-1-0t) + 

2 
[x(tk-d + y(tk-1-&)], 0<,8<1.0 

- subject to the condition that on the kth 
segment 

MADk = ~ I y(tm) - x(tm) I::; some threshold, f 

tmEt.1 

and that the boundary condition on 
, the first segment ~1 on the left hand 

side is 

Y(to) =Yo 

On each segment the signal is 
smoothed via the parameters a and .8 
given the initial choice of the boundary 
value Yo in a quasi-independent way, 
i.e. without entirely depending upon 
signal smoothing on the previous seg
ment The optimal choice of the param
eters realizes the minimum or some 
acceptable low value for the mean ab
solute deviation MADk of the signal 
x(t) from its smoothed discrete profile 
y(t) on the segment k. 

However, it should be noted that we 
are not after minimizing MADk on 
each segment k. What we want is to 
choose a, .Band the starting point of the 
smoothed profile Yo in such a way that 
the MAD component on each segment 
is "low" enough for our work. We want 
to smooth the data profile without los-

ing much of its information content For 
this, several different models were at
tempted which would effectively real
ize "low" MAD value in each 
time-segment. Some of our attempted 
models were (and we are still exploring 
the efficacy of such models) 

Obtain optimum a, .8 and Yo such 
that 

A. max { MADk} is minimum. Or, 
k 

B. min { MADk } $ L Or, 
k 

1 --
c.-~( MADk- MAD ) 2 ~ TJ 

n k 

Once the noisy signal is smoothed 
in each of the segment k we effectively 
obtain a discrete representation y(tm) of 
the original analog signal x(t). In this 
form, though quite improved compared 
to what the raw signal was, it is still not 
really tractable; accordingly, we resort 
to the following signal transformation 
PREP2A or PREP2B described next. 

3. PREP2A module 

Let us suppose that, collectively, all 
the segment signals constitute a closed 
set of primitive signals ( ~Jt(t)}, i.e. the 
smoothed signal on y(tm) on the seg
ment~ is a member of the set ( ~(t)}. 
Since we assume these signals to be 
uncorrelated mutually across the seg
ments, we can build (and, indeed, this is 
what we do next) an orthogonal pattern 
basis using these primitives via a typi
cal Gram-Schmidt orthogonalization 
process [1]. If all such primitive vectors 
could not be accommodated owing to 
linear dependency, we strive for a basis 
with a maximum rank. 

Once such a p-dimensional basis is 
formulated the entire multisegmented 
pattern is next encoded on this orthogo
nal ( Cl basis as follows. Suppose an ar
bitrary target pattern x(t) is smoothed to 
a discrete y(tm). On each segment k of 
the smoothed pattern, we obtain the in
ner product of the smoothed pattern 
y(tm) and the basis C. The basis vector 
for which the inner product is largest 
provides the encoded label for that seg
ment. That is, for the kth segment, let 
Ek be the complete smoothed pattern in 
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the kth segment 

ek = y(tk-1) + y(tk-1 + &) + ... +y(tk- st) 

VJc =max (ek . ~.d 
A 

then the encoding of the segment-k is 
the mapping E: ~k~ \'k such that the 
entire discrete pattern vector y() is now 
encoded to a pattern string ( Vt v2 ... 

vn). Indeed, such an encoding process 
would eliminate the residual noise of 
the transformed signal after 
discretization, and, of course, at an ex
pense of some signal information con
tent. But, if a target signal vector is 
close to its corresponding training sig
nal set such that on the computed or
thogonal pattern basis it has a 
relatively high projection on one of its 
components (i.e. most of the signal en
ergy is found concentrated on one pat
tern vector) then the process works 
with a high rate of success. The or
thogonalization scheme works as fol
lows. 

Suppose a set of pattern vectors 
{xk} are given. Each pattern is gener
ated over an n-dimensional feature 
space as (we use Dirac's notation for 
vectors) ann-dimensional vector 

lxk > = (xkb xk2, ... , x~ 

The dot product (inner product) of 
two such vectors lxk> and lx 1> is then 
given by 

i=n 
= EXki Xlj 

i=1 

We next let our vectors span an or
thogonal vector space{~}. We use 
Gram-Schmidt Orthonormalization 
process to do this. Accordingly, 

lr > =lx1 > 

I r > =I x2 >- c1l r > 

. . i-1 . 
l~>=lx'>-E cil~> 

j=l 

Since< ~~ I ~2 > = 0 we have to 
have 
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. We could continue this way to com
pute the rest of the coefficients. We ob
tain 
~=xi- <(lxi>f- ... - <t11~i> ~-1 

<r 1 r> <~-1 1 r 1> 

Now that we have an orthogonal 
basis we notice that we could either 
leave it as is or make each vector one 
unit long and obtain an orthonormal 
system. In that case, each ~i would be 
normalized as ~j would be normalized 
as 

Once the segments are endowed 
with orthogonal bases we could take a 
target profile s(t) and obtain its parti
tions sk(t) over the segments k. On each 
kth segment we find the index jk such 
that it has the largest dot product with 
the basis vector ~jk . The signal vector 
s(t) is then logically equivalent to avec
tor (h, j2, ... , jq). Note that via such a 
vector quantization process we logically 
manage to reduce signal's "noise-level" 
further in relation to its "information" 
content. Secondly, even if the target sig
nal to be classified is partially destroyed 
in some segments, we could still re
cover, from the rest of the segments, us
ing some additional decision rules, the 
encoding of the rest of the signal pat
tern. 

4. PREP2B module 

In our model, we are essentially out
lining two distinct approaches to signal 
or signal preprocessing. Either we take 
the route PREP I ~ PREP2A processing 
sequence, or we take the PREPl ~ 
PREP2B processing route. Both 
PREP2A and PREP2B modules depend 
for their inputs on the PREPlA module. 

In the PREP2B module, each mini
bundle of patterns on segments provide 
a training basis as we had in the 
PREP2A scheme. However, now on 
each segment, which we assume to be 
independent, we have a logical neural 
network system that is trained with the 
signal primitives in the mini-bundle. If 
we have altogether q such segments per 
pattern, each segment being indepen
dently trained with the vectors in its 
mini-bundle, we would have q neural 

net type system to identify a pattern 
train. If at segment k, a new pattern 
projection is best identified by its clas
sifier as 'ljfk, the entire pattern now gets 
mapped to an index string like ('l't. '1'2· 
'\jf3, ... ,'ljfq) which would be its classifi
cation. Note that by classifying incom
ing patterns in this way we do manage 
to reduce its noise as well. 

The neural net type classifier used 
to classify each pattern segment was of 
the flatnet type identified below. Let the 
index i refer to processing elements 
(neurons) and the index j, the classifica
tion index. In each segment, the long 
term memory is given by the matrix bij. 
i E segment nodes, andj E stored pat
terns. During the training period, a pat
tern vector is scanned to find out its 
nearest neighbor in the stored pattern 
set. Assuming its neighbor is k, the in
put pattern is learnt and the appropriate 
long term memory bik is updated as [2] 

bik(n+I) = _n_ bik(n) + -
1
-yi 

n+l n+l 

where, n is the number of mini-signals 
classified on iitdex k (n = 0, initially) 
and Yi is the input pattern on the ith 
node of the current segment. After input 
of the first mini-pattern we let bik(l) = 
Yi· We used an Euclidian distance mea
sure to identify the nearest neighbor. 

5. Conclusion 

The work presented here describes a 
specific set of models the author is cur
rently experimenting with. Although it 
is somewhat premature to make any 
definite positive claim now, it appears 
that in cases of known environments re
ceiving signals or patterns from a small, 
stable and finite population our scheme 
would work fairly well. The way we 
have designed the system it would, to a 
large extent, be comparatively more ro
bust than those implemented in tradi
tionallogic framework; even if a 
portion of the input signal is incorrectly 
received or destroyed on one or a few 
segments we could still correctly clas
sify the entire signal using some addi
tional decision logic. Also, our system 
should be able to generalize spontane
ously in new situations if new incoming 
signal is not too different from what it 
has already learnt and stored n 
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