The April Meeting of the lowa Section

The L6th meeting of the Iowa Section of the Mathematical Association of
America was held et Iowa Wesleyan College, Mt. Pleasant, Iowa, April 17, 1959.
Professor E. N. Oberg, Ghairman of the Bectlon, presided. Total attendance
was 50, inéiudimg 23 wembers of the gsaxéeiaﬁm. Routine business was con-
sidered during the afternoon meeting. '

The ,féllaﬁvi:;g; aﬁ‘ﬁqﬁra were aimt&dx

Cheirman, '?Frefwwr Jo J. L. Hinrichsen, Iowa State College, imes, Iowa
’ inble, Iowa State Teacher's College,

Vice~Chairman, Professor H. C. Tr!
Cedar Falls, Iowa

Eeeretuy%f’r@a&umr s Professor garle L. Canfield, m-ake Univereity,
Des Moines, lowa

Tha mmmg regolution was discussed:

"In cage m Iowa Sectional m%t.ing coincldes with the spring
Societly meeting, that the swﬁimal meating be scheduled for
another week end."

Ho specific action was taken on the resolution and it was left for considera~

tion by the officers far;méﬁmr. Fear.

e

2 The following papers completed the program
Friday morning, April 17, 1959.

Wedges: A discuseion of partially ordered linear spaces, by Professor

Mahlon ¥. Day, University of Illinois.
(By invitation).

The useful properties of a partial order relation ( > ) among elements
of a linear space L can be characterized by geometrie properties of the

set P of elements > 0., Examples were given. PMixed vectors and fixed direc-

tions of linear operators preserving order were discussed next. MWonotone

‘linear functionals, their monotone linear extensions, and the geometric inter-

pretation of the m@@%wm are known were menticned.



meagures, by Pmmae@r Robert V. Hogg, Unlversity of lowa.

ry condition for the completeness of a family of probability

A family {F(x 6); B £ l} of distributlon functlons is complete
if fx}éﬁ‘(x;é) z 0, for all § &) and any real u(x) that is asolutely
integrable with respect to {_F r_} s implies that u(xz) Z 0 almost everywhere

2B ¢ . Lot (D(40) T _Jexp(itx) dP(x;0) be the characteristic fumo-
tion of P(x;0), A femily - (D(4;0); & £-(L is c-complete if

J T )] Dye) a0

for ull @& L md any real = (%) and (5(t) that are absolutely inte-
grable, implies tmt@(j(ﬁ) Z 0 and 57(t) = 0 almost everywhere Lebesgue.

& necessary condition that the famlly J 1*(:«:;@) 3 @F. f7. be complete 1s that
57, @(t;{;’f), 9 <. KZ«‘? be cecomplete.

Method of solving e class of mixed boundary value problems, by Professor

Kirkham, Towa State College.

It is shown, by solving two practical potentisl problem examples, how
mixed boundary value functions in a class of problems may be developed, over
a boundary, into an infinite series of harmonic functionz, lesding to the solu-
tion. The development 1ls accomplished by introduction of an suxilisry infinite
series valid over the portion of the boundary where the normsl derivative is
glven. One of the exazples is a two-dimensional one for whiah a solution can
also be obtalned by conformal transformations., The solution by the two methods
agres. The other example involves Bessel functions. The method of this paper
does not require the breaking up of the reglon in question inmto auxiliary

spaces.



Haring's problem, Modulo p, and the representaiion symbol, by Sister
. inne Gmthl n Heael, Harycrest College, presented by Hancy Ketelaar, intro-

duced by the Chalrman.

The ra@rﬁéaataﬁiga gymbol [;, b; é] is the statement that an integer
of n-le type a‘ié ﬁaagraanﬁ-ﬁa the sum'af an integer of n-ic type b and an
integer of n-ic type o. Thé symbel is extended to include any definite number
of elements, New properties, together with a liet of sumbols fnvolving the
n~ic types of specific integers, are derdived for use In studying Waring's pro-
blem, modulo p, for a partleviar a&pam@mﬁ‘n‘ let 2%(@} be the least number
such that every integer is congruent to uﬁ@~a£&,af ?%Cn) or fewer n-ic resi-

dues. Then for prises of the form 22k+ 1, k=3, 2= 23(0) < L.

An Iowa mathematics test, Wy Professor Orlande O. Krelder, Iowa State
College, |

4An Iawﬁyééllaga mathematics teut constructed for Iowa high school seniors.
e resulis to h@'usad by the Iowa private and state colleges for aduissions,
scholarships, aﬁﬁﬂplagamﬁét. Thres wembers of the test construction commitbtee
were from @fivata eolleges and three from stste colleges. Fifty per cent of
the items test mechanics, the other fifty per cent require thinking., The
teat ltems were selected from ariﬁnm@tiaa, algebra (I and II), geamatrieaz;?ﬁ
(plane, solid and snalytic) trigonometry, snd miscellaneous (statistics, sets,
and logle). N

An explicit example, by Professor Allen T. Cralg, State University of Towa.

An elamanbary expliolt example of & nonenormal bivariate distribution
that has normal marginsl cistributions is given. Let £(x,y) = I (%3)

(%) = oxp E(xg ¥ -2 )/ )_j




and £30x,5) = £1(x,y) (x° - xw - Joxp -(x2 32 -2 wy)/2(- ) .

How fa(x,3)/f3(x,3) Wm0 that f1(x,3) 1 kf2(x,y)/8;(%,¥) 0
if k 1/m. Soresver, £a(x,y) dx = £2(x,y) dy = 0 so that

£lx,y) dy dc = 3. That ie, £(x,y) is a non-normal Joint probability
density functdon but each marginal distribution is normel. If one wishes to
take = 0 in f£3(9,7), he msy at the same time replace, in the definition of

203, f20x,3) by () wp <2 Az .

Sene intograls and serios involving legendre Assoclated Functions that

arige in added mass theory, by Professor L. Landweber, Iowa Institute of Hy-

draulic Research, State Univeraity of Iowa and Professor M. Macagno, Iowa In-

stitute of Hydraulic Gesearch, State Unlveraily of Towa, presented by Hatilde

The added mass of & ﬁ?ﬁﬁxe perforning high frequency horizontal oseilla-
tions when half submerged in a liguld has been avaiua&@d. he provlen con-
glats of solving Leplace's eguation with the veloclty prientisl vandshing on
the fres surface. The value of the added mass voefficlent, i,e, the ratic of
the kinetlc ensrgy of the fluid ta'%hé kinetic energy of the fluid mass dis-
placed by the hesisghbers, ls obtained byugwlviﬁg finite and infinite series
containing integrals of the legendre issoclated Functions., The cosfficient
ie faumd‘ta =) @E 2 ‘éﬁ - 1202732, ..

: “;j,and inequalities, by Professor B, Vinograde, Iowa State College.

The purposes of this éate are (1) to establish the non-gyeling of a
shear-trgnslation ?r@;saur@ for solving linear inequalities, and (2) to compmre
'the logie of s tegt for inconsistency with that of the elimination method as
uged by H.W. Kubn, Solvability and consistency for linear equations and ine
equalitles, american Mathematieal Honthly, vol. 63, 1956, pp. 217-232.




R A SR OOV - The- smellest - end- kargeets Ltens - respectively;

probability From known ones. This is done by & certain restriction of the

poseible caped, The ushel exprass]ond ntoor MAf glven.t 4

simple example ie presented in which such @'fﬂfﬁu&&biaa leads to » contradice
tlon. This condradichlen is éiaaus&éd. It ls ahown that the expressions
mentionsd pmay involve a volitional act of an inforwer, This makes the uge
‘of the concept of wethematical probebility impossible. If the expreesion
fkoown 29 & result of a random experiment® ie substituted, then the paradox

is eliminated,

Hots on a limiting distribution, by Professor Donald A. Jonss, State

Upiversity of Towa, (read by title only).

Let X be a rwal randon variable of the continuous type possessing a
probabllity density fumotion {pdf), f{x), which is conbinusue on the interval
{a,b), positive almost everyshers lebesgue on &,k and zere outside of

8,b . let ‘Xl and ?;; denote the swallesd and largest dtexs, respeotively,
of a random gample of size n from the distribution., Let §(x) be a measurable
funetion sssentlally bounded Lebesgus ob (a,b)s we may asswe % G(X) = 0
and E T(Y)® = 1. Then

Yoo f(x)dx, ¥=n L(x)dx, snd *?:-.% Glzy

have 2 limiting distributlon given by the Joint pdf
(/2 ) exp (=y-v-22/2) for y 0, v 0, and all 2,

o] glsewhere,

Av application of generalized means, by Professor Sidney D. Helte, Iowa
State College.
The generalized mean ¥ (x,¥) was defined to be ~l p (x) g (y)




where g, 4 O, p gzl and {2) is monotone and continuous, This mean
was dpplied to e secand difference {£3 =, B) = £lx b £(x - b) - £(x)
g form 4 generalized seeond difference (£5 %, 0) = 8 £z h),
£lx - h) - 2z,

A study wae made of funetlons whose g@mwlmaé sevond differences satlsly
cartain conditdons. Maxims of classas of generalized quasismooth fumetions were

axanived,



