THE APRIL MEETING OF THE IOWA SECTION

The 50th regular meeting of the lowa Section of the Mathematical Associa=
tion of America was held at Iowa State University, Ames, on April 19, 1963,
Gha;rman_hyle E, Pursell presided. Total attendance was 96, including 53 members
of the Acaodiatian,"aautina business was considered during the afterncon meete
ing, _ ‘ ,

| A_réaort_af.thn Iowa 1963 high school mathematics contest was given by

Lewis Workman of the Des Moines Actuaries Club, who sponsers it,

A treasurer's report was givem and a balance atvizzzels was indicated,

The following aﬁﬁiearsvwatﬁ elected: » .’,, |

Chairman, C. H. Lindahl, Iowa State vniver:;ty.4Am§¢ | B

Viee~Chairman, R. 8, Jq%bsan.“mzmg Ealleém Decorah

Ecetatapyf?r§abﬁ;at, Barle L. Canfield, Drake Unlversity, Des ioines

Conflicting dates between the lowa %egtiea\spring meeting date and the
regional meeting of the Amﬁgi@ﬂn'aathamatimnl Snéia;y(wetg‘agaim discussed, HNo
specific action to remedy the conflict w;p:taken.’

The following papers completed the pragram:

Friday morning, Ayr#l‘;Q,Alﬁéﬁ; ,&s-za.us

,elaiem mdh. by Professor G. A,

ﬁaribeii, Iowia State ﬁntvurnityg intra&uead by the Qhairmnn

}using gha’thea:y 92 singglng ggrfngal. wavnfghamamgma‘in a hype-elqatic
m;dium is dispcussed. In a medium, arbitrarily stressed initially, the waves,
when all three fronte exit, do n&& separate into divergence-free and vorticity-
free wodes, For a medium, unstressed and rest, the uodes atﬁythp same as in
linear theory. But, while the growth of shear wave is similar te that in linear
theory, & moving dilatational front may terminate into a fghnak', depending on
the material constants, irrgspaetivn of its being compressive or a rarefaction

one, The integration of the growth equation for the most general medium and the



detailed study, by method of characteristics, of the generalized ome
dimensional problem as in gas-dynamies, are under investigation.

app

lication of covering spaces, by Professor CGeorge Seifert, lowa
stata-univatsity.

Consider an n-cell containing the origin and suppose its boundary
§""! has the following property: every point on 5"~! contains a neighe
borhood &p $ﬁ'1 such that any ray from the origin intersecting this
neighborhood intersects it exactly once, Then it is shown by using the
congept of a covering space that any ray from the origin intersects 3“'1
exaetly once, |

Solutions for diffusion equations with inte

ral type boundary condi-

tions, by Professor K. L. Deckert, lIowa Btate University and Professor C.
G. Maple, Iowa State University, presented by Professor Maple.

let the standard linear diffusion boundary value problem have one
- boundary eondition replaced by an integral condition of the type
o luﬁx.t)dx = h(t), where wu is the ae;atien funetion and h is a given
continuous function. Under suitable conditions, it is shown that there
exists a unique solution of this problem, Continuity of the given functions
usually associated with this problem is not sufficient for the existence
of the solution, But if there exists a continuous zuneﬁian H§t) such that
h is the convolution of H with 95¢0,t) - 63(§.t). where 763 is the
theta function of type 3, thenm a solution exists,

The cubie equation in a finite field, by Professor Bdward 8. Allen,

lowa Btate University. A

This paper considers the application of Cardan's methed to the solu=
tion of a eubie equation in a finite field, Sinee this method involves the
solution of a quadratie equation, it has, for characteristie 2, the limita~

tiona describesd by Beniamino Segre ("lectures on Modern Geometry", pp. 103-



107). A characteristic of 3 results in difficulties for the cubic equatien
analogous o those for quadratic equations in a field of characteristic 2, For
nighet characteristics there are no difficulties except for the possible non-
existence of a desired square or cube root, Examples are given with fields of

order 8 {characteristic 2) and 3,

for pregraduate training in mathematics, by Professor G. Baley Price, University
of Kansas, (By invitation), |
Friday afternocon, 2:15 = 4:30

The Histo:

of the Four-Color P:gblgm, by Professor H, 8. M, Coxeter,
University of Toronte. (By invitation).

nomial function with domain an arithmetic

A method of determining a pol

progression, by Mr. Robert Buenker, ntudant;.hérua College, introduced by the

Chairman,

Given a table of ordered pairs with domain an arithmetie progressionm, it is
possible to éﬁﬁattﬁ@t(énathaf set of ordered piiru by associating with th§ given
domain a range consisting of the differences beﬁwuhn successive ordinates in the
original range. It may be proved that the second function must be a polynomial
of degrée n - 1 1if the funetion satisfying the original ordered pairs iz a
polynomial of degree n. uaiﬁg this property it is possible to conmstruct the
unique polynomial of degree n whiéh satisfies nv*bl ‘ordered pairs with
domain an arithmetic progression,

An_abstract characterization of the trace ¢lass of operators, by Rev. John

C. Friadeli,lhoras College.,

The trace class is a subset of the Banach Algebra of all bounded linear
operators on a Hilbert space and is so called because a natural trace function
can be defined on it, 'This paper defined an abstract trace algebra and proved

that every trace algebra is demse in an H*-algebra, Further results obtained are:



(1) a trace algebra is a semi-simple, symmetric annihilator algebra, and (ii)
if it is couwplete in the secalar product norm defined from the trace, it is

finite-dimensional,

Imag f atam in en ellipse due o an external source, by Mrs. Matilde Macagno,

Lowa Inatit;ta fer Hydraulie Research, 8tate University of Iowa,

The imsge syneam induced inaida an cllipsa by en external source is obtained
by means of eentarmal ma@piag and thc girele theorem, The corresponding images
are found to ba lmamd in i«:he ﬁiut or second sheet of the Riemann surface. For
a2 source leeated at an arbiﬁvaty-paint in the plane, the image system in the first
Riemann sheet consists éﬁ»a Iiﬁﬁar d£strihutien of aaﬁtmas and sinks and a distri-

of
bution of vattieeu b@th lying batwuen tha foei or/n point source within the ellipse,

a di:tribntien ef ninks ané a distrihutian as V@rtieesvfyin 'bﬁtu

Mathematics in &ﬁa‘lgwa State 1bghni¢glrlaqtiggtg, by‘Bzazasaer Fred Robertson,
Iowa State vniveraity, | IR o

The author listed the tapien in nigebra. trigan@mntry and calculus whieh are
taught in the Iouq &tatavraahnieal Inatitute. Mmthads of prementing thege topies
to attain the mathamatieul abjeetivas ef tha gnneral teahniaal inatitute program
were diceusaed. » |

An al arithm‘far ﬁhc saiution of a fivn “eint mattix«éittaﬂance 2 ;ntion, by

?refasaer H, J. wbisn, Towa stata Univa:sity.

Finite giftcrnnea approximations are used to transform a ayﬁﬁem of M fourthe
order, ordinary, linear differential equations for M funetions f‘ into a system
of difﬁeranea eqaationﬁ

(*) /, " (k) -

B % + G =0, i=1,2 seegll
k= -2 i i1 +k 1 ’ L] L &)

where xL- are (M x 1) vectors whosc alemnnta are the unknown funetxon values £,

at the nodal point i; ‘é?> are (M x M) coefficient matrices; and ¢Q are (M x 1)
vegtors corresponding to inhomogeneous terms in the differential equations,
From boundary gonditions, the existence of initial recurrence relations

%, = P x, + o ¥, +7q

x = P X

v 2 T *QLEL."Q,L
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ie demonstrated, where ¥, , ....Q are M x x). yq ' q are (M x 1), Ii‘tfm ()
watrices Pl:l ' QL ° 'qL can be calculated for i = 3,4,..., N + 2, The funetional
vector = is them mmpuwd ﬂnem

? = P‘-"’l xwl M Qntz Pl * qc-rL ‘
Galmlat&m of mﬁtri&u Py Q;_)Z qL involves a sequence of N inverswnu of
(M x ¥) matrices, wtmrua a dtmct mlutiw of (*) unntnlly invelves hworsien

of an (u B ox M H) natvix,



