
Negentropy Evidentiary Entry T3
Analog Computer Techniques — Teaching and Research, University of Illinois College of
Medicine, 1963–1968

Category I — Negentropy in Science Teaching

This entry documents the design and instruction of Analog Computer Techniques (Physiology 412),
a graduate laboratory course at the University of Illinois College of Medicine, and its direct extension
into the active research program on radiation-induced biological survival patterns.

Three-Part Evidentiary Test

Documented before-state The course justification states plainly: “No comparable course is offered.” No formal instructional pathway for applying analog computing to physiological research existed within the department prior to this proposal.

Identifiable ordering agent Dr. William J. Moressi, as instructor of record for Physiology 412, designed the course and its topical structure, and as co-author (with J. C. Osburn and C. C. Wunder) developed the mathematical model and electronic analog presented to the Biophysical Society.

Measurable after-state The department's own course justification identifies the course as foundational to its “rapidly expanding Biophysics Program.” External validation followed independently: in February 1966, a research biophysicist with the American National Red Cross Blood Program wrote directly requesting the survival-pattern model and instructions for its analog-computer implementation.

Primary Sources Included in This Evidentiary Record

1.  American National Red Cross, National Headquarters — letter from Richard Moore, Ph.D., Research Biophysicist,
Blood Program, to Dr. William J. Moressi, February 28, 1966, requesting a preprint and analog-computer setup
instructions for the biological survival-pattern model.

2.  Biophysical Society Meeting abstract (WD1), “The Development of a Mathematical Model and Electronic Analog of
a Hypothetical Biological Survival Pattern,” Wm. J. Moressi, J. C. Osburn, and C. C. Wunder, Dept. of Physiology,
University of Illinois College of Medicine, and Depts. of Physiology and Chemical Engineering, University of Iowa.

3.  University of Illinois Course Outline, “Analog Computer Techniques” (Physiology 412), Department of Physiology,
dated April 25, , prepared as a graduate laboratory course.
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THE Al\lEHICAN NATIONAL HED CROSS 

NATIONAL HEADQUARTERS 
W A S II I N G '1' 0 N 6 , D. C. 

February 281 1966 

Dr. William J. Moressi 
Department of Physiology 
University of Illinois 
College of Medicine 
Chicago, Illinois 

Dear Dr. Moressi: 

I heard with pleasure your paper at the Bio­
physical Society Meeting. Would you please send 
me a preprint, if available or a reprint of papers 
describing some of the work~ I am especially in­
terested in your electronic analog of a biological 
survival pattern. Would you please send me in­
structions for setting this up on an analog computer? 

RM/as 

Yours sincerely, 

Richard Moore, Ph.D. 
Research Biophysicist 
Blood Program 
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THEORY AND MODELS I 

WDl 

THE DEVEIJ)pt.rfm OF A MATHEHATICAL MODEL ADD ELECTRO~! C .All.ALOG OF A HYPO­
TIIETIC.AL BJ.OlOGICAL StJRVIV AL PA'M'ERN • Wilt. .J.Hore~s~_r_.o.murn!, Md CaC• 
WUnder.,Dept.o£ Physiology,U.of Ill.Gofl.nr Med., go., • and nepr;:­
O'T'P'iisiolog and Chelllc Engr.,u.nf' let;-a1 !0lfa City,Imra. 

Alteratione in radiation-:.nduced cell.U.ar survival patterns of increas­
ing complexity are eomparsd with those predicted from theoretical eon• 
sidera.tions. In the model development.,which progress-9s from si."J)le ex­
ponantial.1to sigmoidal(~rtz type) ,ani finally tc cor.-plex sigmoidrol 
(modifi~d. ~rtz)de~7s'ocical infere'l"l.co is ch·s.;.n as to one of the 
wayslii Wb!o a post,ulated'surrtval fact.ort~· in..."lt.1nce eurvh·al dy'­
nazrd.cs. 1'he term 'survival factcr 1 iR defined a.a ar.,.v substance(s) s in­
ho~nt to the biolcgrcar-b~;that pl~Q an effective role,either ~ 
1protec'tion' a:ai/or •restorat:.ion 1 

1in the SUl"V'iv!IJ. c.I: that. system. 
Primary' consideration is given to (1) cumulative cic.:'l!lge Within a cell, 
(2)a call;& capacit-;r tor surv-J.val baned on a."l :1~eun.~ qua.'ltity of •sur­
vival factot-• ,and(J)e. posdble cont!'ibuUon of difiusible 'factor' to 
survival dynaru..cs. The mo<iels B.r·3 applied to data sdr,.cted frcnn ~':le 

literature on a rational ba.sis 1i.e.,data from inve.Llgations ·whose 
result-s .suggested ~".ellular•prntectio·.l' ar-d/o:r 'restoration'. In order to 
j~tify 11 1.r. s. pure::._v e:tlliric<C :>snse • the applicat::.~ .o o:: the cor.plax 
model1its ~urvivel pattern was tested with the dat·~ aca.L1s·C. pat-terns 
ciescriood by sinple exponential, C'rO!II'J(lrtz. ,and "mul:~~' hit-ITtU.lt.itargetn 
models. Reau.lts indicate that t.ne--pat'tern described by the n~dif:.ed 
Gonpe::=t.z ~;quat ion h~ a a tat i sticallv better 1 f :i.t t to tte data ellt'!oyed 
than evan that of the 11multihit-n:ultitar~et" model ·rith?ut car:ryi.11g 'Wit,h 
it the l"eBtrictive theoretical ir.plicatbns of a d.i~orete number of 11hits11 

tmd/or 11t&.•get~··- especially Hhen sullh definitive etltities had not been 
indicated by the apparent !'ature of ~he lnVestigati ·o results. 



4/26/64Graduate

Physiology

Analog Computer Techniques.

A laboratory course designed to acquaint the student with practical analog computer
techniques in physiology.  Each student will be required to set up and solve assigned
problems on the departmental computer.  Registration limited.  One 3-hour period per week.
Twelve to be accommodated.  1/2 unit.  Alternate years.  Dr. Moressi.  Prerequisite:
Physiology 301, 302, 303 and differential and integral calculus, or equivalents.

Quarter to be announced.





II. General Educ-ational Purposes of Course {Please: answer all that are pertinent.) 

a. General education ........................................................ ; . Yes __ No __ 

b·. Departmental specialization ......... · ................•........•..........•. Yc!L-1.--- No .. 

c. Opportunity for stu.dent research ..................... · .................... . Yes . .lL_ No ....... 

d. Outgrowth of instructor's research program, pa~t or 1•resent ......•......... YesJL_ r\o .. 

e. FurtheranC'e of instructor's research program ......•....••..•.••..• ~ •..•.... YesJl_ No_.-·-

f. Professional or prcprofes!4ional training ..........•..•.................•.... Yes a--- !\ o __ -

g. Why could the edu(Ational purposes of this course not be achieved by t'he modifu:ation of a nmr~e 

now being given? (Please be specific.) 8e 1 .,.., ••• ..,.. I&.,,..,., ___ ... ---- .... 
---------------·------------

_._. ___ .,. ___ _ 

12. Relation to Other Courses (Please answer all that are aJ'J)ropriate.) 

a. Prerequi~ite(s), lf any, .. .e.,.a.a.., )Oh ·IU..·JO~.;;I!,f,fp•tfel "lr;..,.t·--· 
.cal.cul~~a •. lllll ._ • ._..u ..... _ ...... ----···· _______ ------··· -···-· ....... _ ... -~··---···- _ 

b. This course is to he: a formal prerequi~ite for __ _ 
N asnc cu-.an.e l•} 

~. An introductory survey of the field of knowledge repretoented by your 
department .................................... -.................•.•.... Ye!\ __ ._ No __ _ 

d. An introductory survey of a special an~a of knowledge within the total field . 
represented by your d~partment ................................... · .....• Yes...&.- No__ . 

e. A further development of: 
(i) A course described under "c" ...................................•.... Yea__ No __ .. __ 

(ii) A course describ~ under "d" ..............•. : ...........••.......... Ye:L.__ No_ ...... 

f. An application to the departmental field of l\n area of knowledge repr•sented by some other 

department-------------· --·-----------

- ------·---------------- ......... ·------------------------" -----
Name departmeat .... c-fla(o) 

g. A summarizing and/or integ-rating course .................................. Yes__ No-.. 

h. In your judgment, doe!'! this course O\'trlap to any considerable extent with 
any other course, either in your department or in another department?. . . . . . Yet;____ No. 

If 80, please name the common topics andthe courses. 

1 ... --···-- ... _ ... _ ........ - ..... --.-- I.---

2 2. ------------·----.. --.-.... -... --... --_ .. __ _ 

·3. -· .. ___ ·---···--.-··" -------.. "- .. --.• ........... . 3. - __ .... ______ "···- ____ , ·-·--......... 
0. 

4. -·-- ·------· ......... ____ . -·-·-·· .. _, 4. -- ------·-···-·- --- .. _ ........... --·----

No comparable course is offered.

Physiology 301, 302, 303; differential and integral calculus, or
equivalents.



Plt-;~:,;e indicate the reasons why o\·erlappiug is ju~tific:d_ --····· 

13. \Vhat are the urgent reasons why thi!l course should be offered at the present time?_ ..... ra'1JI··a.;;;; 

..-~taP ~~ti!Hit .... -~fiiJ-s··lqah 'lf'mtli!DII'1ilf.!ll· 

14. \V h;tt is the exact place of this cour!'>e in the development of the educa tiona! program of your department? 

1; T•1piral ( i11tlinc of Course (Give under major and minor headings the prinl'ipal topic> cnvere1l in this course 
tog!:ther with the approximate number of class hours to be devoted to t"ach topic. Pleau be specific and i11 
du.rivr and avoirl technical terms where possible.) Note: If this proposed course is a rrorganintion of, or 
an important change in, an existing course, prepare: the outline so as to show the exal't nature of the chan.:!' 
or r<:nrganiz:1tion: · 

h''"lfe•u·•• 
A.. At ~,. (18_,.) I 

B 
ffeNRti11l '-ties h._ frs filll"rlleBesBca8 I 

•~tlpUqtla ~ ,~tiM lllweUa _ 1 
..._~~~~ llffen.d11B lquethma (~ fna ~DeBGgSca8 pro!Ah,..)l 
lli::!IJ!.!f'Wii!l 'hih.. • 
AI ele ~Uea1 8 

u,..- ''10'-• 
a..tlJ ef po8~leB1. 

hwt&ei IUfe~Uel ~~--. 
-·-~ ft1 ef ~"-W ~~til 

i~t~tla~ u.» lltlteB ~~. 

(Insert extra page if needed) 

See next page 
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Analog computer techniques are rapidly becoming a basic research tool.

This course will become a basic course in our rapidly expanding Biophysics Program.

Introduction
A. Computing Components (linear)                                      1
B. Scaling                                                            1
C. Linear Differential Equations (taken from physiological problems)  2
D. Multiplication and Function Generation                             2
E. Nonlinear Differential Equations (taken from physiological problems) 2
F. Curve Fitting                                                       1
G. Algebraic Equations                                                 1
   (1) Linear systems.
   (2) Roots of polynomials.
H. Partial Differential Equations                                     1
I. The Checking of Computer Results                                   1
J. Introduction to Digital Computers                                  1



ltJ. Basic Tt"xt for Pro1'osed Course . 

!7. Special Sy!bhi 

.. 
l 

2fl l·:cmarks: Add any explanations or additional information th~t yo~! \~ii~ve" wcadd be helpful Ill tlu: 
<ll•lH'aisal of this cour~e 

' . 

• 
21. lf this course is intended to replace an existing course or·courses, specifY-·---· . .._iii ________ ~--- -·. 

22. Sequence of action 

Request prepared by _ .. 
' - -~· --·~ ""·--·~ -- - ~ 

Approved hy DepartmenL .. 

Approved by College Policy Committee .. 

Apl'roved by Graduate College. 

.\ppruved by Provost. 

lnotru<tor(•) 

( IJun ~~ the Graduate ( ull•ue) 

Date. 

Date 

Date. 

Date 

Date_. 

Johnson, C. E., Analog Computer Techniques, McGraw-Hill.

Instruction Manual for Donner Computer.

Computer Room

No




