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ApriL 24 and 25, I992l see page 3.

OLSON ELECTED AS NEW GO\IERNOR

Marcia P. Sward, executive director of the MAA, reports that professor Lynn
Ol-son, Professor of Mathematics and Computer Science at Wartburg Collegelhas been elected Governor of the Iowa Section of the MAA for th6 periodJuly 7t L992 June 30, 1995. Congratut_ations!!

Lynn Ol-son earned hi-s undergraduate degree from the University ofMinnesota, Morris, where he majored in mathematics, minored iir physics, andobtained secondary teaching certification. After teaching matn-emitics andphysics at Goodhue, Minnesola, for two years, he attended Bowlinq GreenState University where he completed the master's degree. He coniinuedqraduate work at Not.re Dame University, writing a thesis in algebra(representation theory in finite groups) . After graduation he taught at.Cardinal Stritch CoJ-lege in Milwaukee for two yeais before takinq inncjrin' in *ethemarics and computer science at. Wartburg CoIlege. rnrir rrrc

mathematics his particular interests are in teaching geometry ind discretestructures, while in computer science his main interest. is graphics.

PRESIDENT ELECT NOMINATIONS

The nominating committee, consisting of Anita solow (chair), Ergin
,Tnhncl- nn rnrlvvrrrroLvr,/ o.rrsr Dorrald Meyer, is pleased to nominat.e three people for thenncit.in' n€ ^hair-El-ect of the Iowa Section of the MAA. tnev are Catherinerve! vI

A. Gorini (Maharashi International University), Reginald l,auisen (Luther
College), and Dor-rqlas A. Swan (Morningside College) . Biographical- sketchesfollow.



L

Catherine Gorini is Associate Professor of Mathemat"ics and Dean of theCoIlege of Arts and Sciences at Maharishi International Ur:iversity, whereshe has been on the faculty since 7918. Cathy did her undergraauaie workat Cornell University, received her master's deEree in mathematics from t.heUniversity of Virginia in Ig'77, and complet.ed her ph.D. in 1gB2 und.er
Rntrort- Qf nnar\vu=rL rLurrg at the University of Virginia in algebraic topology. Currentresearch interests are in geometry and tilings, and she is in fire p.ocess
n€ ,^,- i +--i ^-ur wrr-LrIlg a t.extbook for Mf U's general education geometry course.Activities at MIU include advising the MAA Student Chaptei and MILI, s teamsfor the Putnam Examination and the Mathematical Competition for Modelinq.
Reginald Laursen is Professor of Mat.hematics at Lut.her CoIlege. Reginald
earned his bachelor's degree at Pacific Lutheran College and the ph. D.from Washington State University. His int.erests include the applicationsof mathematjcs to managemenL science and the teaching of mat.hematics,particularly the use of computer technology to enhance inst.ruction of theCalculus level. In the past he has given tal-ks on teaching Calculi:s tothis gathering and the NCTM Regional Conference, and will co-prese.,t aworkshop entitled "Home*Grown Software for Calculus Instructi-on" at t-heThird Annual Conference on College Mathematics: Teaching, Technology, andApplications, held at Grand Rapids, Michigan, March 20-rj., rggz. fre "u*faculty adviso:: of Lhe Lutirer Col-Iege team for the Mathematical Contest_ inModeling, 1992. tle is cr:rrent.Iy a member of the AMS, MAA, and rcTM.

Douglas A. Swan earneci his Ph.D. at the University of Vermont in Ig74. Hismaster's degree is from Michigan St.ate University. He has been Chairman ofMathematical Sciences at Morningside ColIege sinle 1983 and previouslychaired departments at thr:ee other srnalf eofleges. In the pist 5:/eai:s hehas attended two nat.ional conferences on modernizing math inst.ruct.ion andnracan+-d,{ €^"- *^ar:hino r"a1r-rr1r1g and differential ecrrraf ir,rr'!euurrLUs !uq! lJcr|JE! b Urr LCuurrrrry vqruurdS ano. Ol_If efe-. ,r_nS USinEcomputers' emphasizl.ng writing, and this year on cooperative learli_ng atthe rowa sectional meet-ing" Dr. swan is ltso an officer of three local,state, and national. ci.;ic organizations and his local church.

CALCULUS REFORM WORKSHOP
July 5-July 10

Iowa calculus instructors are invited to participate in a one week MAAiNSF-sponsoreci
workshop on calculus reforrl. lVorkshop activities will inclu<1e cliscussions cf issues i:r
calculus reforrn" i,ri.novative ideas for classroom activities, daily rvork with lvlatirematica on
Next computers, and creation of ci.assrr:om projects by tearns of participanls.
Vlaterials, room (double accupancy), *d board will be provided free of charge for ail
workshop participants. Applicanis must be ieachers at the high school, comrnunity colleae.
four-year coll.ege. or unirrersity levei, and should provide evidence tliat they will be involved
wiih a calculus co1:.rse drrring rhe following year.

The workshop will he kelcl orr the campus of The University of Wisconsin at La Crosse"
Participants should plan to arrive ir: the afterncon of Sunday, July 5. The workshop will
enci at 1:00 Friday, Juiy i0. Ibr more inforrnation, or to apply for a piace in the workshop,
write or czLll Professors trlgin Johnst,rn (51.5-294-7294) or Jerold l{arirevrs (515-294-i86b)
at Department of Jzlathematics, Iorva Siate University, Ames, k:wa 5001i or Professor
I(eiih stroyan (319-335-0789), Llniversity of Iowa, Iowa city, Iowa 52241.
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rint Meetings of the Iowa MAA and IMATYC
lraceland College, Lamoni, Iowa
'and Saturday, April24 and 25,1992

Convention Information

ollege is proud to host the 1992 joint meetings of the Iowa section of
's program is full of special events and opportunities to meet with
<er this year is Gerald Alexanderson of Santa Clara University. He
i Mathematics, and q-Binomial Coefficients. Also featured is A. M.
se talk is, Eaery Mathematician Loaes an lnequality.
Friday afternoon. Calculus and Computing is a 3 hour hands-on
's in a calculus course. Keith Stroyan of the University of Iowa, and
ersity will be presenting examples of their courses in a workshop
'am, Inc. for special permission to make adclitional copies of

include both technical papers and pedagogical techniques. For
,he classroom, there is a 50 minute presentation Cooperatiae
: system Derive.

vest on highway 59. See the campus map for parking and location

he Walker Conference Center (dorm room) for 910.00 per person in
r bedding, the cost is $5.00). There are two motels in town, located
niles from campus. Hansen House, built in 1883, is a bed and
'uS.

ousing. Due to an Antique show and two large campus activities
'ved, even on carnpus. To reserve a dorm room, please write or call
me, the number of males, and the number of females. The address

,ith Phone 515-784-5283
.nent (Automatic transfer to Math office after 3 rings,
ilege and an answering machine after 7 rings.)
'140

t
D0/person
00+tax Single

,.,J0+tax Double/ 1 bed
;.00+tax Double/ 2 bed
,.88+tax Single
1.88+tax Double/ 2 bed
,,0O/room (Single or Double) 51,5-784-T249 Breakfast

h the serving line at the Floyd M. McDowell Commons, for a single
; a self-serve salad bar and ice cream machine. Alternatively, one
.gs, etc. a la carte from the Swarm Inn in the Memorial Student
, include the Quilt Country Family Restaurant, pizzaHut, pizza
. and Barth Dairy Cup. These are all on highway 59, and they
west.

;rnnual "Iowa Quilt City Antique and Collectable Show" is being
;rnd 25 outside the Lamoni high school gym. Liberty Hall Historii
mith III, is open for tours on Saturday.

Reservations Indudes
51.5-784-5283
51,5-784-3329

51,5-784-7500 Breakfast
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]oint Meetings of the Iowa ML{ and IMATYC
Graceland College, Lamoni, Iowa

April 24 and 25,l99Z

Friday, April 24,1992
Time Event place
1:00 PM Registration Shaw Lobby

1;30 - 4:30 PM MiniCourse: calculus and computing 101 science

1:30 - 5:00 PM Student Papers 162 Shaw

5:00 - 7:15 PM Srppe. on yourown

7:15 - 8:00 PM Gerald Alexanderson, Santa Clara University 162 Shaw
Music and Mathematics

8:10 -10:00 PM Informal Reception and Social Hour Americas Rooms, MSC

Saturday, April 25,1992
Time Event place
8:00 AM Registration Shaw Lobby

8:35 - 9:35 AM Gerald Alexanderson, santa Crara University 162 shaw
q-Binomial Coet'ficients

9:50 - 10:50 AM A. M. Fink, ISU 167 Shaw
Eaery Mathematician Laues an lnequality

11:00 - 11:30 AM Business Mc.etings and student Awards 162 shaw

11:30 - 1:00 PM Lunch

11:45 - 1:00 PM Lunch for MAA Student Chapter Advisors Commons West Side
and POTENTIAL MAA Student Chapter Advisors

11:45 - 1:00 PM IMATYC Luncheon CommonsC,old Room

1:00 - 3:30 PM Concurrent Sessions 1.A2/1,03/1,46Science
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Friday Student Papers Room 167 Shaw

UNUSUAL PATH GRAPHS
Russell L. Chalfant
Drake University

A path graph, P-graph brielly, is defined here as a graphical representation of
paths emanating from a vertex" Nonequivalent verticej; often produc0 different
P-graphs. When two graphs generate an isomorphic P-graph we refer lo such
as unusual. Although isomorphic P'graphs are not commen we will illustrate
many graphs that produce isomorphic P-graphs and will discuss some of the
regularities found in such graphs, as well as their construction.

ON THE CBOSSING NUMBER OF
SELECTED GRAPHS

Sally A. Shepard
Drake University

The crossing numbe r, y,ol a graph is the smallest possible number of crossings
of lines (edges) when a graph, G, is represented pictorially. The problem of

finding "1lor a general graph is known to be difficult. We will consider several
classes of graphs and will report on the crossing numbers determined. In

parlicular, we will examine for special graphs possible relationships of ^1and^1,
lhe crossing numbers of G and its complement G, respectively.

ERROR ANALYSIS IN NUMEzuCAL INTEGRATION
Ivica Kalicanin

Maharishi International University

This papelis an. analys.is of analytic erlojq lnd compttational (round-off) errors in a progranr
ZAQDO (Vero Approximation-of_Quasi-Differential Operators)'in which Si.pson's nri:tnfia of
tttrnterical integration is applie.d.. This prograrn is written in Turbo C prograrnrriing langung. fo,
IBM cornpatible conrputers, with use of ant086, 8087 processor's noaiinfpoint ariihmeiic. "

APPLICATION OF CO}IPUTEB. SCIENCE TO AID
IN THE LEARNING OF THE JAPANESE I.ANGUAGE

,.Iason Gohlke
North Iowa Area Community College

In r^rriting sof eware to aid me in my Beginning Japanese elass, I have
applied what I have learned in my college career as a computer science
major. I wish to demonstrate how the program was developed using the help
of fellow students and insf,ructors for lnput, what the program ls designed
to achieve, and how I have attempted co accomplish these objectives. This
includes work with Japanese reading, writing, and sentence structure.



CRYPTANALYSIS
Lawrence Pelo

l{orth lovsa Area Comrnunity College

l^Ie will discuss various techniques of encryption and decryption. The talk
will focus on the use erf discrete mathematics (1.e., number theory and
matrices) and eomputer science.

I{VPOSPECTHAL GRAPHS
Sid Baccarn

flrake University

We define a graph H as hypospectral if it is a subgraph of G with no zero
coelficients in the eigenvectors having a common eigenvalue with G. We have
searched for such graph$ and will lllustrate a few. We will discuss the
underlying connectivity prcperties cf hypcspectral graphs.

IDEMPOTENT'Eh{D(]fr4{,}ITPTlISI\4$ tN i:{NItrE.DII\4,ENSIONAL v*-ALGEBRAS
Anrh'ew Averill

S{;rharistri intemational University

A v*-algebra is a gerreraiizali*n ui a veet{,'rr space, sharing many of the properties relatecl to
irrdependence" bnsis, and elimelrsic:n" L''ui vrittr a mclre general algebraic structure. In this paper, the
fclllorving,theorem is prc'verJ: Irt a* n-dimensianal v*-algebra, the senrigroup of singular
endorrrorplrisms is gener;'-{ed by'the idernpotenl endornorphisms of rank n-I. This theorenr
extends earlier results sh*rvl*g tll,ri ii;r-u tr*i,igl**ir *f singular trarrsformntions of a finite set is
gerterated by tlre id*rn6rr:teul tr';rgrsl'r"lftri;riir'lris, anri th*t th* semigroup cf linear transfonnations of a
vector space is generated h1, the id*rntx,trent transf*nnaiioiis.

Saturday C*ruce;rr*nt Sessi$ns ffi*orn 102 Science

$OHN Ngil P"fl$UI,TS AIiOi]T TTI{ROSE TILINGS
Ca.Ltrerine A. Sr:rini

]:1;'r h o,i: i- r'ir i T nt e ::n a t i 0r;6 I I.l g1i r.re r s i ty

This paper will revier'r :.iorne r:f. f:l"re s t rerige and q-'e11*known results about
Penrose tilings and pror"e sfime nesr ::esu"[.f s. There ls a point ln some tiling
whose neighbcrhoods l-r:u!.;xii r'ii!.r:il as !:.!lre Ii"kes to any other neighborhr:od in
any other tiliug. A,l so, f:h*::iiti*s *.- vcrte:r types and edge types in any
Penrose til-ing are all pow.:rs r":f fh* ilc)id*n i{ean



CRINKLED FUNCTIONS
A. M. Flnk

Iowa State UniversltY

i^le generalize an old result of Banach, which says that if a function wiggles
a lJt, then the graph must lntersect a horlzontal llne often. We replace 'a
horizontal ltne'by the graph of a polynomlal of degree n. Of course Ehis
requires a different definltlon of 'wlggles a lot''

FITTING OF NON.LINEAR REGRESSIONS
BY ORTHOGONALIZED POWER SERIES

Milan Randic'
Drake UniversitY

We outline a procedure which resolves am_biguities in fitting nonlinear data by

po*"i..riei.' As is well known, the coelficients in the regre.ssion equations

bepenO on the truntation of the power series. We outline the procedure in

which the coefficienls of the regression using a. pov{qr expansion are

indepenOent of ittt O.gt.e ot the"polyno.mials uSed' This is achieved by

considering mutuai r-egiession ol d'esiriptors. and using .rssiduals .as novel

variables. rne derived"regression €quatidns show unusual numerical stability,

i.e., the coeflicientr oift"-rrgiession €quations ar€ constant and independent

of the truncation of the power seri€s.

SPECTRAL PROPEBTIES OF GRAPHS
AND MULTIGRAPHS

Bernadetle M. Baker, Alexander F" Kleiner and Milan Bandic'
Drake UniversitY

We will review selected topics lrom graph theory involving their spectra and will

particularly focus on graphs with Common eigenvalues, graphs.with. integ.er

bigenvalu6s, isospectril jraphs and multigraphs. A number of pairs of gr.aphs

hiving mutiipte 'conneciiuiiy and showing lhs same eigenvalues will be

discuJsed and used in the cohstruction of novel graphs with similar properlies"

TERMINAL POLYNOMTALS ARE NOT UNIQUE
Alexander F. Kleiner and Milan Randic'

Drake UniversitY

lf G is a tree, the terminal polynomial of G is delined to be the characleristic
polynomial ol the matrix whose-elements are the distance between the terminal

hodes ol G. In this nots we show that there exist distinct lr€es (with three

terminal noodes) with the sam€ terminal polynomial. The search lor such trees
is aided by a result due to E T Bell.



Saturday * ,ou bor,.n."

A SUUI'IER TJNDERGRADUATE RNSEARCH PRO-IECT IN GEOUETRY
CharLes H. Jepsen
Grinnell CoJ.1.ese

This talk r+i11 dest ritre an trrciergr*rlriaLe researeh experience planned for a
sma1l number of Crinnel.l Coi.lege sturlents ftrl.s summer. The focus of the
research will be prahlerns in disseetlons and tlll-ngs, packings and cover-
ings, geomefrical configr-rr;:i:J,ons" Examples will be given of the types of
problems the group nril-i consider, incluriing: what the general problem is,
what is known, what i.s unkn,rvpr:,' what iif anyching) I have contributed to the
problem.

The Impnet ruf {h* N{.T'&,t $fnnd*r{t$ sm eJt$legiate ${ut}rematlcs
F.rir S/. X{*.rt

h4*harishi {ntemxtiuir*l tjmiversity
Fairfieid- {crva 5?"55?' 1*52

An abstr*e;t su?:lnitt*d f':r the l"*wa F"{.AA Meeting, tr 992

There is a *risis in rnath*n:ntics *drer:ntir:n i;: this rJ.oulttry torJay, as doeurnented and
discussed in many recent nati*nal ieport-E. It is *l*nr that n sah-ltittn to the grave problems
facing mathematics educetion must inelude thr*e c$mponents: a vrorthwhile curriculum,
effective teaching, and reeeptive xtude*ts,The l{eti*r:al {-iouncil *f I'eachers of Mathernatics
has proposed stanrjnrds f*r a rvr:rthrvi:il* t:urrieulum {.N{"l|&{, tf;1fi9} and for effective
teaching of mathematics {N{""fS'f, 1!}91}, rvtricir hava been endCIrsed by the MAA, and
urhich, if implemented, will go e long wa,v towsrds improving school curricula and
instruction. The missi,ng link is n syslexnatic program forr directly promr"lting the personal
development of studentso in crder tcl ereate reeeptive learners" Transcendental Meditation
(TM), which is a proven te*hniqi:e f$i strnss rerluction and self development, can provide
this missing link. DocumenterC resull$ of the re$:lar praeti*e cf Th{ include increased
intelligence, decreased stress, increased self-actualization, and inersased creativity.- 

This talk will present a lir:listic epproach to collegiate mathernatics education. [n
particular, after a briel.'s{iscussiun *f tlie educati***t bre;:r*ftts *f '!'lt{, tlre qlirect relevance of
the NCTM Standards ter collesinte rnatherni+ties wili he rjiscr:ssecl. $everal examoles will be
given.

THfl DAV!: EAF.FY ?itflH$ IqiJS r*R THAST{II{{:} I4ATH

llanf ;.rl A.sil ir:e lc

.I*r+a S ta*e Urt.l-ve):sity

In this talk I roi^i.i;:,.dstjrrL r:;.:-1tb:r:j-*;'ilt. i!{:. lliri:;i;:t,rl,,l*nt of getting Students
to work problerrs aL l.i:r* b*ar:..i. ,i ha'.',:1r*r:! g:::::f success tu'iti:: the technique
which invol*:esJ srrl-.st;li'ifii.al. ari.:l j.*ni::e ::;:".:i j * i pat{ r-:n ln hath *he problem work-
ing and setii:ig t-hr, r:ti.!i l-,r-i. i"tr ,*h"ii:-i tiril it:r i'ul l-rlmr {!t:e tEr be rqofked. The
technique, tr'ar, 5!,;l:!i:j.f. .,::;i i.; :i1:, '..i.i.,.rtj{,ri i,.rr' 1;t.t:4t+ '"i{l-5*) class{ts and works
best in that sef.ilr:;,.. 'ilr*:r,.:: :t-fg i.:'iir:g r']"i ; "i i;* :!5i{{:d. to heJ,p in a quantlta-
tive investigai"ir:n *i' tlt: t*r:' niif ie i-:r) l:* pr. lse;ir'*:ii ne;<t yeilr at the Ior,ra
Chapter Meeiinfi.



II

PERSPECTIVES IN MATHEMATICS: A NON-STANDARD COURSE FOR SENIORS
Lynn Olson and Glenn Fenneman

Wartburg College

T'he general education requirements at Wartburg require that each nrajor include a capstotle c.ourse

rvhicJr synthesizes learning in that field. Ourdepartmental capstone.course-is not taught in tlre
traditional ntanner. Studetns read selections from the philosophy and history of mathematics along
rvith several selections dealing with current issues involving matltematics in society. The class
revolves around bi-weekly group discussions but there is also a significant writing componetlt.
Tlre benefits and pitfalls of such a course will be presented.

CHAOS AND FRACTALS TO TEACH DISCOVERY UATHEilATICS
Joseph J. Engler

Clinton Comrnunity College

Scudents should be entlced to learn on thelr o$rrl, They should be encouraged
to discover all the concepts that they encounter. When a scudent ls ln a
maLhematics class he should be encouraged to learn the concepts on his own.
Lecture time should be rnerely to strengthen the discovery learning of that
student. Thls is whaL I would call the ldeal learning situation, but it is
not always possible. The varying levels of the students in a mathemacics
course make it lncreasingly difficult to approach the discovery method of
learning. One way lnstructors can approach such a level of learning is to
introduce the beauty of chaos and fractals to the student and have him dis-
cover the mathematics. This will trigger a domino effect. The student
learns the mathematics of fractals on his own and gains a feeling of satis-
faction. Not wanting to loose this feeling of satisfaction the student uses
the discovery method on his normal assignments and learning by discovery is
implemented.
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A LESS ARBITRARY SOCIAL CHOICE FUNCTION

StePhen J. Wlllson
Iowa State UnlversltY

Each voter is assumed to have a ranking of n candldates, with ties
permitted. The objective is to produce a ranking among the candidates for
the collection of ioters as a whole. Sorne farnlllar methods are reviewed,
such as the Borda vote or the Condorcet vote. A new method is proposed in
which the candidates are ranked according to the mean llmlting absolute
probabilities of a related Markov chain.
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AUDIBLE GROUP THEORY
Joel K. Haack

Unlverslty of Northern Iowa

Steve Reich's musical composltion, "Clapplng Music," provides an opportunity
to hear such group theoretlc concepts as cycllc permutatlons. Variations on
his cheme can "lllustrate" the order of the product of dlsJolnt cycles.

COOPERATIVE LEA'RNtrNG It{ CALCULUS

Doug Swan and Steve Nimmo
l"lornlngs lde Co)-J-ege

Our presentation wi-lL be based on using cooperative learnlng in conjunction
with Derive in the teachi.ng of Calculus l and II. \,Ie have been team teach-
lng the Calculus sequence thls past year tlased on an approach developed at
puidue University by Ed Dublnsky and Kel"htr Schwingendorf. In our presenta-
tion, we will ,Jisucss why we went with thi,s approa.ch. MaJor factors were:
1) It prornotes active learpirtg lnsfead of passive learning. 2) 1t creates
natural support groups. 3) trt models the problern solving approach of
lndustry. We wi-lL also dlscuss how groups are formed, a typical class day
(both with che computers antl without), tearn and lndividual aspects of the
course, and how we grade.

TOWARD A MORE FAIR- ET"'FICIENT, AI{D COMPASSIONATE PINEWOOD DERBY
Ronald K. Smith

Craeeland College

Ench year Cub Scouts from all over mount car brdies, made of pine, on plastic wheels and roll
them dorvn wooden tr'acks in the race known as the Pinewood Derby. A schedr"rle for the races is
standard if (i) each car races in each lane exactly once. It is fair if (ii) no pair of cars races against
each other nrore thftn once. It is efficient if (iii) no car runs in two consecutive races. Finally, a
schedule is compassionate if a car can be added to the it after the races start without violating'tire
first three conditions.


