THE REGULAR MEETING OF THE IOWA SECTION
MATHEMATICAL ASSOCIATION OF AMERICA

The 60th regular meeting of the Iowa Section, MAA, was held at
Crinnell College, Grinnell, Yowa, on April 27, 1973. Chairman
Joseph Hoffert presided. Total attendance was 77, 1ncluding L2
members of the Assoclation,

Following the invited address, Congequences of Continuity,
by Ralph P. Boas, Northwestern University, and Governor Hogg's
report, the business meeting was held. Reports of the Articula-
tion Committes and the Visiting Lecturer Program were given,

The following motions wers passed:

(1) The Towa Section continue the Visiting Lecturer
Program for another year,

(2) The revised By-laws for the Iowa Section be recommended
to the Board of Govermors for approval,

Donald Pilgrim, Iuther College, Decorah, Towa, was elected as
ChairmaneTlect,

The following contributed pepers were given at the morning
gession.

1. Xragnoselski's Theorem on the Real Line, Donald F, Bailey,
Wt. Vernon,

In 1955, Krasnoselski proved the following theorem.,

Theoremt If K is a convex, closed, bounded subaet of a

uniformily convex Panach space and if £ is a mapping of K

into a compact subset of K such that f{x)-f(y) X7 ,
then the sequence obtained by choosing Xy in X and defining

s = M fxy) + xn) converges to some %z in K and f(z) = =,

In this paper we give an extremely simple proof for the special
cage in which K is a closed interval on the real line,

¢+ Rings whose Ideals Form a Chain, B, T, Hill, Mt. Vernon,
K well known group theory result states that a finite group
is 2 cyclic p=-group iff the lattice of subgroups is 2 chaing
we examine the corresponding result for rings. Thig author
hag previously shown (Proc. Amer. Math. Soc., 25, No.t (1970)
811-815) that the ideals of the modular group ring of & eyclic
p=-group form a chain. The converse is given in the following:
Theorem: let A be an algebra over Z with unity, If the exponent

of the radical is of the froper form and the radical powers form
a chain of maximal length, then A is the modular group ring of a
eyclic pegroup.
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Solubion of some Practical Potential Flow Problems hy Means of

ﬁono?%hqggnai Txpaneions, Don Kirkham and M, Sami Belim, Ames,

Uaing the Gramecehmidt orthonormalization method to develop a

nonorthogonal expansion process, 1t is shown that analytical

solutions for a wide clase of potential flow problems may be

obteined. The method is particularly useful for flow regions

of arbitrary shape snd also for situations where bouddary cond-

itiond of the mixed type may ocour., As an application, the

method is used to derive solutions for the following problems:

(1) Zlectroststic field and capacity of a conducting dige cen-
tered in a finite condueting sphere,

(2) Potential flow for drain tubes surrounded by a gravel envelope.

(3) Potential flow into circumferential openings in circular tubes.

Tabulated numerical results from these solutions have direct

applications,

come fipplications of the Alternating-Direction Implicit Method to
Water Infiltrabion Problems, H. M. Selim and Don Kirkham, Ames.

Water Infiltration in two-dimenelonel flow regions (unsaturated soils)
is solved by use of a finite difference approximation and the Altere
nating-Dirsction Implieit (ADI) methed. The ADI method utilizes two
simultensous systems of difference equations that represent the parte
ial differential equation describihg water infiltration. The solution
of the provlem is given by slternate use of the two systems of diff-
eponce equations. The ADI method is used to solve the problem of
water infiliration for four geometries of the flow region, two bound-
ary conditions, and for two soils, From the numerical results ob
tained we conclude that the ADI method, which is 7 to 25 times fasbter
than some other methods, proves flexible for changes in geometry and
boundary conditions of the flow regions and valushle for use with
modern digital computers to solve water infiltration problems.,

What is Wrong With Current Mathematical Education?, R. ¥, Keller, Ames.
When one listens cavefully to statements of whab is wrong with math
education he hears over and over again that the student doesn't
acquire the capability to do the things we want him to be able todo.
He only becomes partially sble to do what we want., This leads mato
believe that the basic problem with math instruction is thote = -

our "instruction processes” allow (or possibly insure) partisl undere
atanding by the student snd the level of this understanding is so low
that, wlth few exceptbons, it is practically useless, The solutien
to this problem can only come through developing beter "instruction
brocesses". Such processes invelve the instructor and student ss
well as mathematical concepts. A besic Foundation For developing
"eoncept sensitive" instruction processes is developed. This is

done through illustration of hoq attempts to wp-grade math instruce
tion have failed because of improperly based imstruetion,

Teaching as an Aid to Research, D. E. Sanderson, Ames.

‘asearch orlented professors often justify their emphasis with the
claim that Ygood researchers make the best teachers". Others who are
less (or anti-) research orlented ciaim with as much or more vehemence
that research and good teaching are incompatible. As in most such
disagreements, the truth probably lles somewhere in betwesn, The
thesis of this discussion is that in fact there is a symblotic rel-
ationship between the two so that each benefits from the other., The
emphasis here is on the feedback from teaching to research sinee that
seems to be the most novel and least documented concept. Examples are
cited from the author's experience and from that of some associates.



