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ED TCRI AL

The Pi Mi Epsilon Journal consists, mainly, of advanced under graduat es.
It is the Editor's feeling that the contributions, al so, shoul d cone,
mai nly, from undergraduat es.

In the past, the Journal has not succeeded in soliciting very nany
papers fromnon-faculty nenbers of Pi Mi Epsilon. This fact is not
unrel ated to the unfortunate truth that mathematics education in the
United States has failed to stinulate and train nat henati cal | y- ni nded
students to carry through and to wite up investigations nore extensive
than those suggested in problens of their textbooks. Hopefully, this
state of affairs i s now changi ng--especially with the encouragenent from
the National Science Foundationin the formof financial support for
Under gr aduat e Resear ch Prograns.

Thus, dear Undergraduate Reader, consider this a loud call for a

paper fromyou!



GENBRALIZED SYNTHETIC DIVISION
F. J. Arena, North Dakota State University

Synthetic division may be defined as a shortened process by which a
polynomial is divided by a binomial. Mawy texts on algebra show how the
division i s performed when the divisor is of the form x - c, but few
texts show how to extend the process to divissrs of degree higher than
the first.l It is the purpose of this paper to review the first case
with some modifications and discuss the second case in detail with the
hope that synthetic division will be a more useful tool to the student
of mathematics.

Nw suppose that a polynornj.al2

n n-1 n-2
£(x) = aox + alx + azx + + a 1 + an

is divided by the binomial x = c. Let the quotient be denoted by

Q(x) = blxn_:L + bzxn"2 + baxn-a +eee + b X+ Db

and the remainder by R. Then it follows that
f(x) = (x - c)a(x) * R,

or
o e L g a2 o mew & B 5 A
30 T 2 n-1 n
. _ n-1 n-2 n-3 e
1) = (x - ¢) (blx + b2x + b3x +
+b x+Db ) # R mésmaaaam

Expanding the right-hand member of equation (1) and equating coefficients
of like powers of x, we find that

by = %y

b2 = a; + cbl,

b3 = a, + cbz,
bn-l = an--2 + cbn-2

bn =a + cbn_1

R=a +cb
n.
one of the exceptions is H. §. Hall and S. R. Knight, Higher Algebra
(London: MacMillan and Co., 1948), Fourth Edition, pp. 434-435, in which
the extension to trinomial divisors is discussed.

21t will be assumed throughout this paper that all polynomials have
non-zero leading coefficients.

From these equations it is easily seen that each coefficient after the
first in the quotient, as well as the remainder, is formed by multiplying
the coefficient preceding it by ¢ and adding to this product the next
coefficient in the dividend. The process of finding the coefficients in
the quotient and the remainder is usually arranged as follows:

c a a a ccssocsnsa a a

o 1 2 n-2 n-1 n
Cbl cb2 ------ o o oo cbn_.2 cbn_l cbn
by By ByetB, By By R

As examples, let us find the quotient and remainder in each case when
x2+ 3% - 4 is divided by x = 2 and by x + 2.

2 1 3 0 i -2 & 3 0 -4
2 10 20 -2 =2 4
1 5 10 16 1 1 -2 0

So, when x3 + 3x% - 4 is divided by x = 2, the quotient is x2 + 5% + 10
and the remainder is 16; when it is divided by x *+ 2, the quotient is
x4 + x = 2 and the remainder is 0.

If, however, the divisor is of the form ax - ¢, the same process for
finding the quotient and remainder can be used with a slight modification.
To show this, let Q(x) be the quotient and R the remainder when £(x) is
divided by x - e¢/a. Then we can write

—Ex) R
(2) % - gl = Q(x)+—x_c/a, ......... -
or
£(x) = (x - c/a)a(x) + R.

Now, dividing this last equation by ax - ¢, we have

£ (x) - Ax-c/a)olx) | R
ax - ¢ ax - ¢ ax - C
- Ax-c/a)olx) R
a(x - ¢/a) ax - ¢
or
(3) £(x) = &= R 6 TS B S
ax - ¢ a ax - ¢

n inspecting equations (2) and (3), we see that the remainder R is
unaltered and we can state the following rule: To find the quotient
when £(x) is divided by ax = c, first divide £(x) by x = c/a and then
divide the quotient thus obtained by a.



W mow illustrate this rule with some ex les. Let us find the
quotient and the remainder when £(x) = 2x3 - 3%2 - 3x + 5 is divided by
2x - 1 First we divide £(x) by x = /2 thus:

1/2 | 2 -3 -3 5
1 -1 %, -
2 -2 -4 3

O dividing the quotient 2x2 - 2x - 4 by 2, we find that the required
quotient is x2 = x = 2 and the remainder is 3 Let us row find the
quotient and remainder when f (x) = 2x3 - 3x2 - 3x + 5 is divided by
x/2 + 1. First we divide £(x) by x + 2 thus:

-2 2 -3 -3 5
-4 14 -22

2 -7 11 -17
Sow, dividing the quotient 2x2 - 7x + 11 by 1/2, we find that the required
quotient is 4x% - 14x + 22 and the remainder is -17.

This process can easily be extended to divisors of degree higher
than the first. The extension will now be made only to divisors of the
second degree, since it is similar for divisors of higher degree.

Suppose that a polynomial

sfh=as + 5.8 T+ a5 paun v 5 REE
] 1 2 n-1 n
is divided by the trinomial x2 - bx - c. Let
) _ n-2 n-3 n-4 .
Qix) = bzx + b3x + b4x + + bn_lx + bn

be the quotient and let R = px + g be the remainder. Then it follows
that 2

fix) = {x° - bx - e)Q{x) T R
or

n n-1 n-2
a x 4 a.x + a,x + *°= +a X+ a
o 1 2 nsl 4
12 2 +px"3+b x4 e
= (x -bx-c)(bzx 3 4
(4) + bn_lx + bn) EPX o s s em s e s Sers v s

Expanding the right-hand member of equation (4) and equating coefficients
of like powers of x, we find that

5
b2 = ao,
b3 = al + bb2,
b4 = a2 + bb3 + cbz,
b5 = a, + bb4 + cb3,
bn-l =a _, + bb 5 + Cbn-3

bn =a . + bb 1 + cbn_z,

p=a + bbn + cbn_l,

q=a, + cbn.

From these equations it is easily seen that each coefficient after the
second in the quotient is formed by multiplying the two preceding
coefficients by b and c respectively and adding these products to the

next coefficient in the dividend. The process of finding the coefficients
in the quotient and remainder can be arranged as follows:

B %0 a3 22 a3 =~ *° 3h-3 %n-2 ] 2n
bb2 cb2
bb3 cb3
bb, - - -
.. cbn_3
):.v):.vn_2 Cbn—2
bbn—l Cbn—l
):.v):.vn cbn
By By by B *F % Bpa 5 P !

Explanation: First, place the last two coefficients of the divisor with
signs changed on the left of the vertical line. Ad the first column

on the right of the vertical line. This gives a_ or b,, the first number
below the horizontal line. Next, multiply b and ¢ by %2 and write these
products in the second row and in the second and third columns. Next,
add the second column. This gives a *+ bb2 or b,. Multiply b and c by
b3 and write these products in the third row and in the third and fourth
columns. Next, add the third column. This gives a, + bb,y + ch, or by.
Continue this process until an entry is made in the last column. Then
add the last two columns to find p and q.



W mow conclude with a few examples, pointing out that the remarks
we mede about divisors of the form ax - ¢ also apply to those of the
form ax2 - bx - ¢ and other divisors of the same form of higher degree.

Let us find the quotient and remainder when x*-x2+3x+ais
divided by x2 - 2x + 2.
2 1 o -1 3 4
-2 2 -2
4 -4
2 -2
1 2 1 1 2

Hence the quotient is x2 + 2x + 1 and the remainder is x t 2.

Let us find the quotient and the remainder when
x5 _ 2x% - 4x3 + 10x2 - 31x - 12 is divided by x° - 2x + 3.

0 1 =2 -4 19 -31 -12
2 ) 2 -3
-3 0 -4 6
0 -4 6
1 -2 -2 12 -29 -6

2

So the quotient is x° = 2x - 2 and the remainder is 12x2 - 29x - 6.

Let us find the quotient and the remainder when

6x° - x*+ x3+ 11x2 - 6x + 7 is divided by 2x2 = x + 1
1/2 6 -3 1 11 -6 7
-1/2 3 -3
0 0
-1 1
S -5
6 0 -2 10 0 2

Hence the quotient is 3x3 - x + 5 and the remainder is 2.

SJVISCFFO/\E%CFINTEBEFS:L

Edwin G. Eigel, Jr., Saint Louis University
Missouri Ganmma

It is well-known that, if n and p are positive integers, then the am
n

P
(1) sy(n) = Z k

k=1

can be expressed as a polynomial in n, of degree p+l. Methods for finding
these polynomials are numerous, but they usually involve either rather
sophisticated concepts such as Bernoulli polynomials [1] or the Euler-
Maclaurin formula [2], or else lengthy derivations using elementary finite
difference methods. In a recent paper [3], Christiano developed a recursion
formula for (1), using only elementary concepts from algebra. In this note,
we demonstrate an alternative technique for obtaining a similar recursion
formula. Our technique has the advantage that it can be applied equally
well to certain sums which are related to (1), but which are not always
easily handled by the above methods.

The technique is based on the "summation by parts” formula of the finite
difference calculus. This formula can be expressed and derived in a very
elementary manner, as follows. Let as, @&, «.., 8 andlay, By, +.ey, bays bpeq
be real numbers. Then

n n
z 2By — By) Z APy = i 2Py

k=0 k=0 k=0
n+l n
(2) = Xow b - Db
&~ -1k & xx
n
= by - Bk - kz_:l by lay - a3 1),

which is the desired result.

~resentedat the annual meeting of the Missouri Section of the Mathe-
matical Association of America, Rolla, Missouri, April, 1962.

EDITORS NOIE The referee for this paper suggested that the reader
interested in sums of powers of numbers see the recently reprinted 1
An Introduction to the Operations with Series. By I. J. Schwatt. Chelsea,
Newv York, 1962. A review, by H. W Gould, appears in the American
matical Monthly, Vol. 70, No 1, January, 1963.




To obtain our recursion formula for (1), we now let p be a positive
integer, and |et a = kP and b, = k in (2), and we have

n
3,
k=0

n
P+ 1) - Z [k’ - (x - 1P

k=1
. -
= fPlas e D, % f: &) (<17 P
k=1 =1
n n
j+1 —j+1
= nPn+1) -p Z xP - i By (-3t D it
k=1 j=2 3 k=1

Hence,
n
(p+1 2K
k=1

which may be witten

p-1 n
p Pyt 3 4Py
nPln+ 1) + j;(j*‘l”) [kz=1 ]

p-1

p P i+l
3 e+ s ) = oFl@e D)+ 3; (2 -1

o3 (n).

W now consi der the suns

n
T = Q2 (2k - 1P
p k=1
n
s*(n) = -1)%%P;
P k=1
n
T™*(n) = -1 %@k - 1)P.
P k=1

Each of these can easily be expressed in terns of SP(n),' for exanple, if
n = 2m, we have
m

sp(n) = D 1@0Pf - 2k - 1P

b
for

m P
= 2P - Py (-1)P"3 (23
2%s () =[j;)(]() (
P .
P _qyP=3 Py, 3
= 2 Sp(m) - (-1) (j)2 Sj(m),

o
I}
Q

and if n=2m~= 1 we have 2
m
st = ) [(2k - 2P - (2k - 1]
P =1
P . .
= 2% @m-1) - Z 1P By2s, m),
P — 3 3
3
where So (m) = m. If we agree that Sp(lzl-) = SP(B;—l) whenever n is odd, we
can conbi ne the above results into the single formul a
P
* = oPo (ny _ _1yP~3 Py, 35 (mil
Sp(n) 2 Sp(z) jz; (-1) (j)Z Sj( 3 ).

On the other hand, there is some interest in having each of the suns above
expressed recursively, independent of SP(n). Such expressions are easily

derived from (2), followi ng the general procedure used to obtain (3). Thus,
letting a, = (2k - 1)®  and b, =(2k - 1) in (2), we obtain
-1

(4) 2(p+1)TP(n) = (2n-1)P(2n+1) - (-1)P + —2)3tL P
n n n 0T+ 2 MR, e,

If we restrict pto positive integers greater than 2, and |et a = (_1)kkp
and bk =k in (2), we obtain
p-2

- j+1 p~
() 25%n) = (-1 Hme1) + (p-2)s3_ () - j; 03T EhsE L

letting a, = (- 2k = 1P and »_=(2k - 1), we obtain

z'r;(n) = (—1)“(2n-1)P"1(2n+1) - (_1)""1 + (2p—4)T;_1( n)

i+l ,p-1
- (-2 ET DT L ().
=1 341 "p-j-1
Several remarks are appropriate at this point. In the first place, it

is clear that when p =1 in (3) or (4), or when p =2 in (5) or (6), the
sumon the right hand side of each fornula is zero. Secondly, it is clear
that, fromthe formul ae, sp(n), Tp(n), S;(n), and T* (n) are all polynonials

inn the first two of deg;:ee p+l, and the last two of degree p Finally,
we note that (5) and (6) are inconplete until we append the follow ng
results, which are easily proved by induction.



(52) s% (n)

[}
-
-
<
FS
&=
.

1]
—_
§
s
~—
=}

.

(6a) T'i (n)

Formula (2) can be extended in various directions. W give one example.
If we replace nwith j in (2), and then sum both sides over j, from O to n,
we obtain

n bi n
(7 z: z ay ) = Za.b. - (n+l)agh, - Z Zb (a, - a, ;).
520 %=0 k+1 bk =0 i3+l = = k-1
In particular, if p is a positive integer, and if we |l et a, = kp and
bk =k in (7), we have
n -1 n
. +1 P
(p+1) Zs (3) =s_,.(n) +8_(n) + i (-1)7 ) E,s (3.
=i pt+l P =1 ‘qa1 j=1 P4
These examples should suffice to illustrate the wide range of sums of

powers of integers for which recursion formulae can be obtained from the
elementary formula (2).

REFERENCES
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ON THE COEFHCIENTS OF Z « WRTTEN IN TERMS CF n

Edgar Karst, Evangel College

2 E k
For establishing b d up to, let's say, k = 21,we use the Euler
x=

Numbers B, and the Bernoulli Numbers B, with their related coefficients bk'

Since k k
N1 3 T S ¢ 3 R ¢ |3 T
By = T{2k-2)121 Tk-1 = (2k~4)141 Fk-2 *  (Zk-6)161 “k-3 " """
+( l)k-l (2k) !
- 01 (2k) 1
where 01 = & = 1 by definition, we receive E, =1, E; = 5 Es = 61,
B, = 1385, B = 50521, Eg = 2702765, B, = 199360981, E¢ = 19391512145,

E; = 2404879675441. Since

2k (2x-1)1 (2k-1) 1
By = T3k, 2k (k-2 111 Fx-1 =~ “(2k—4)131 “k-2 * --*
22X (2%%.)
k-1__(2k-1)1
1D ek el

we get further B = 1/6, B; = 1/30, & = 1/42, B, = 1/30, & = 5/66,

Be = 691/2730, B, = 7/6, By = 3617/510, = = 43867/798, B,, = 174611/330,
which were compared (except B, and Byg) with the values published by

J. S. FRAVE [1] and found correct. The numerators are often primes, but
174611 = 283.617 is not.

k-1
Then the relations by =1, &y = -1/2, by = (- B, b =0
for k > 0 were used yielding k' T2k+l

b, = 1/6, b, = -1/30, by = 1/42. by = -1/30, bo = 5/66, bz = -691/2730,
by, = 7/6, byg = -3617/510, byg = 43867/798, by, = -174611/330.

Nw the formula developed by J. G. CHRISTIANO [2] was applied

Zﬂ n<t! nK \ X | k-j+l K Kl
——— i ——— & )‘?lbj(']_)" where (j 1):
e §=2 - - (i-1)1 (k=3+1) 1

yielding
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n

Zx =n?/2 + n/2

x=1

n
Z:? =n’/3 + /2 + n/6

x=1
n

Zx’ =n*/4 +n°/2 + n°/4
x=1
n
Zx‘ =n®/5 + n*/2 + n°/3 - n/30
x=1
n

Zf =n®/6 + n°/2 + 5n* /12 - n?® /12
1

x=
n
Zx“ =n"/7 +1°/2 + 0°/2 - 0°/6 + n/42
x=1
n

Zx" =n®/8 + n' /2 + M®/12 - Mn* /24 + n® /12
x=1

n
Zx’ =n°/9 + n®/2 + 20" /3 - T* /15 + 2n®/9 - n/30

x=1

n
Zx’ =n'°/10 + n°/2 + 3n0®/4 ~ % /10 + n*/2 - 3n° /20
x=1
n

E :x"° =n'!/11 4+ n'°/2 + 5n°/6 = +n° - n®/2 + 5n/66
x=1
n

Z :x“ =n?/12 + n*'/2 + 11n'°/12 - 11n®/8 + 11n®/6 - 1ln*/8 + 5n® /12
1

X=
n
Zx” =n?/13 + n'?/2 + nt! - 11n°/6 + 22n" /7 - 33n° /10 + 5n®/3
=1
- 691n/2730

n
Z :x“‘ =n'*/14 + n'®/2 + 13n*? /12 - 143n'°/60 + 143n° /28 - 143n® /20
AeE + 65n* /12 ~ 691n® /420

n
Zx“ =n'®/15 + n'*/2 + 7' /6 - 91n'! /30 + 143n° /18 - 143n’ /10 + 91n® /6
el - 691n° /90 + 7n/6

n

2 x*® = n'®%/16 + n'®/2 + 5n*%/4 - 91n'? /24 + 143n'°/12 - 429n° /16
=1

x + 455n% /12 - 691n* /24 + 351° /4

n
Zx" =n'7/17 + n*®/2 + 4n'%/3 -~ 14n*?/3 + 52n'! /3 -~ 143n° /3 + 260n" /3
x=1 - 1382rf /15 + 140n° /3 - 3617n/510

13

n
Z :x” =n'%/18 + nt7/2 + 17n'® /12 ~ 17n**/3 4+ 221n*? /9 - 2431n'°/30
x=1 + 1105n® /6 - 11747n° /45 + 595n* /3 — 3617n° /60

n
z e =n'®/19 + n*®/2 + 3n'7/2 - 34n'®/5 + 34n'° - 663n*'/5 + 1105n°/3
x=l - 23494n’ /35 + 714n° - 3617n° /10 + 43867n/798

n
Zx’" = n?°/20 + n'®/2 + 19n'® /12 -~ 323n'® /40 + 323n**/7 - 4199n'? /20
%=l + 4199n°/6 - 223193n® /140 + 2261n® - 68723n* /40 + 43867n° /84
n
Zx"’ = n?1 /21 + n®°/2 + 5n®/3 - 19n*7/2 + 1292n*5/21 ~ 323n'°
*= + 41990n*? /33 - 223193n° /63 + 6460n’ - 68723n° /10 + 219335n° /63
-~ 174611n/330
n
¥l =13 /22 + n?1/2 + Tn?°/4 - 133n'%/12 + 323n'%/4 - 969n'* /2
L + 146965n'? /66 - 223193n°/30 + 33915n% /2 - 481061n° /20
+ 219335n* /12 - 1222277n% /220

If k > m the following theorems can be established.
n n
k
l. If m = 1 then 2 :x / me has the remainder R = 0, and the
x=1 x=I
coefficients of the quotient Q add up to unity. Example for n = 1:

n
S :x"/ 2 x = 1/11 + 10/11 + 57/22 - 646/33 + 646/33 + 9367/66
x=1 xX=

- 9367/66 -~ 54587/66 + 54587/66 + 79781/22 - 79781/22 - 3713531/330
+ 3713531/330 + 7478419/330 — 7478419/330 - 4198297/165

+ 4198297/165 + 1222277/110 - 1222277/110 = 1.

Tl n
2
2. If m=1and k odd then Zxk/(E :xm) has the remainder R = O,
x=1 x=1
and the coefficients of the quotient Q add up to unity. Example

n n
for n = 1 an/(zx)z = 2/11 + 18/11 + 3911 - 96/11 -~ 1004/33
x=1 x=1

+ 2296/33 + 2357/11 - 16438/33 - 38149/33 + 30912/11 + 48869/11
~ 128650/11 - 1783781/165 + 5497312/165 + 660369/55 - 9459526/165
+ 1062932/165 + 7333662/165 - 1222277/55 = 1.
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n n
k m, 2 .
3. If m=1 and k even then x /{ ¥ ) has the remainder R # O,
x=I x=I
and the coefficients of the quotient Q and the remainder R add
n n
up to unity. Example for n = 1: :?"/(Z:x)2 = 4/21 + 34/21
x=1 x=I
68/21 - 170/21 - 526/21 + 1222/21 + 3250/21 - 2574/7 - 2134/3
37598/21 + 512882/231 - 1439342/231 - 2723086/693 + 9764198/693

U+ 4+ +

174611/110 - 174611/330 = 1.

Related topics were found by J. S. FRAVE [3].

REFERENCES
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* * * * * * *

SIVE IDENTITIES KR A GENERALIZED SE0OND ORDER RECURRING SEQUENCE
Charles R. Wall, Texas Christian University

In this paper we develop some identities for a yeneralized second
order recurring sequence defined by

(3 wn+2 = gwn+1 L hwn !
with Wo = q, W, = p arbitrary. W will also consider the special case
h=1.

Solving the equation associated with (1}, namely

X - gx - h =0,
we see that its roots are

o o S ah) g g -Q=dJ(F +ah)

367270/231 - 11967818/693 + 18919052/3465 + 349222/55 - 174611/165

15
W easily verify by induction that
n n
(2) W o= Ay - Bf .
n a -8

where A = p - g8, B=p ~ qu. Associated with the sequence [wn] are the
numbers

Y =W + hW
n

n n+1 -1 °

W mey show that

(3) Y a™ + 88" .
Lucas [1, p. 396] considered the numbers u, and Va given by the
relations
n n
a -8 n n
4 S—+— and v_=a *+ .
(@) U,= a- 8 n A

For g=h =1, Un and v, are the n-th Fibonacci and Lucas numbers, re-
spectively, while W, and Y, are the n-th generalized Fibonacci and Lucas
numbers, respectively.

Two properties of generalized Fibonacci numbers [2] which are
easily extended to generalized second order recurring sequences are the

following: if LA # 0, Y # 0, from (21, (3), and (4) we have
W+ (-h)"W
(5) n+r n-r -
W R
n
and -
Yotz = (-h) ¥hor
(6) T = U .

Identities (5) and (6) are rather surprising since, in both cases, the
left member of the equation is independent of not only the defining values
p and q, but the subscript n as well! Identity (5) for generalized
Fibonacci numbers was given by Tagiuri [1, p. 404} and, albeit incorrectly,
by Horadam [3, p. 457, property (17)}.

By (2) and (3) we readily establish the following de Moivre-type
identity, which was given for Fibonacci numbers by Fisk [4]:

(¥, + @-pw Y Yo+ (- B
\ 2a /] 2a

W mow turn our attention to the special case h = 1. Our purpose
here is to demonstrate two methods for generating this special case
of (1). Lety and 6, withy = [g + /(e t 4)1/2, be the roots of

¥ - gx-1=0.
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Then, if C=p - gb, D =p - qy,

n

- oy - D6
(7) I, = V- 6 '
(8) K = o+,
and

n_g" n n
(9) s =X—=2 _ ana T =9"+5
n y - & n

correspond to (2), (3), and (4), respectively.

Consider the matrix

g 1
s = .
1 0
By induction we have that
sn+l sn
(10) s = .
n
sn Sn—l
If
P q
J = ’
q P-g9q

We may easily verify, since

(11) Jn = pSn + an_l v
that
n Jn+l Jn
S J= &
Jn Jn—l

Thus we may generate the sequence {J } by evaluating powers of the matrix
S.

It i s obvious from (10) that

2 n
Sn+lsn-]. - sn = 1)

which, for Fibonacci numbers, is the basis for a famous geometrical
deception.
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It is not the purpose of this paper to investigate at any length
the properties which one may derive by consideration of the matrices
given above. Let is suffice to say, however, that many identities
result from such a study, and that one may, by this approach, avoid many
"messy" inductive proofs. | n general, one would follow roughly the
same procedure as in Basin and Hoggatt {5].

Finally, we remark that it is possible to generate the sequence
(s} -- and, by (11), the sequence {J_} as well -- by the following
scheme: we may easily show that the fraction s /S is the n-th
. . n+2’ n
convergent of the continued fraction

g+ 1
g+ 1
g+1
g+ een.
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* * * * * * *
RESEARCH FROBLEMIS
1
This is a new section that will be devoted to suggestions of topics

and problems for Undergraduate Research Programs. Address all corre-
spondence to the Editor.

Proposed by M. S. KLAMKIN. Determine an "efficient"” computer algorithm
for determining the center and radius of the smallest circle which covers
a given set of points in a plane. Also, consider extensions to covering
with equilateral triangles, squares, ellipses (say of minimum area,
minimum major axis, ..a) ==s, and to higher dimensions.
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k . .
Proposed by P ¢. ROEENBLOOM.  If P(z) =%akz is a polynomial of degree
k, then all zeros of Plie in the circle |z| < R, where R is the unique
positive solution of faplR® =rgl fa, | RE.

From this, one can obtain maty estimates of the zeros of P in terms of the
coefficients (see M. Marden, Geometry of Zerosof Polynomials in the

compfex Domain).
An analogue of the Fundamental Theorem of Algebra is: |If

P(2z, ,23) =0<r+sgm a, g zf 2§

and -
Qfz.z) T0gr¥s<n by 28

are polynomials in two variables, and their "principal parts”
rs
Bz z) _r-é;n 8rsh 22

_ r s
Q& (z,22) —m;:n b7z

and

have no common zero except z; = z; = 0, then the system P=Q = 0 has mn
common zeros (2, ,za) if counted with proper multiplicity.
Can one obtain estimates for these zeros in terms of the coefficients

?
a g and brs'

Proposed by S. SCHUSTER. Let A and B be non-singular symmetric matrices.
Thus, referring to Projective Geometry, they represent polarities. Wha
are the geometric invariants of the pencil of matrices (polarities)

A+ AB ?
Reference: Gantmacher, F. R., Applications of the Theory of Matrices.

* * * * * * o*

FRCBLEM DEPARTMENT

Edited by
M. 8. Klamkin, University of Minnesota

This department welcomes problems believed to be new and, as a rule,
demanding no greater ability in problem solving than that of the average
member of the Fraternity, but occasionally we shall publish problems
that should challenge the ability of the advanced undergraduate and/or
candidate for the Master's Degree. Solutions of these problems should
be submitted on separate, signed sheets within four months after publi-
cation.
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An asterisk (*) placed beside a problem number indicates that the
problem was submitted without a solution.
Address all communications concerning problems to Professor M. §.
Klamkin, Department of Mathematics, University of Minnesota, Minneapolis,
Minnesota 55455.

FRCBLEVIS IR SOLUTION

163. Proposed by Seymour Schuster, University of Minnesota.
Can any real polynomial be expressed as the difference of two real
polynomials each of which having only positive roots?

164. Proposed by F. Zetto, Chicago.
Which numbers of the form 300---007 are divisible by 37?

165. Proposed by D. J. Newman, Yeshiva University.
Express cos O as a rational function of sin® ¢ and cos® o.

166. Proposed by Leo Moser, University of Alberta.
Show that 5 points in the interior of a 2x1 rectangle always determine
at least one distance less than sec 15°.

167. Proposed by M. s. Klamkin, University of Minnesota
Given a centrosymmetric strictly convex figure and an intersecting
translation of it; show that there is only one conmon chord and
that this chord is mutually bisected by the segment joining the
centers.

SOLUTIONS

149. Proposed by John Selfridge, University of Washington.
A game of bridge is dealt and each player has distribution abecd
into suits (e.g., each player has 4333). Is each suit distributed
abed among the players? In another deal each player has the same
distribution as some suit. Does each suit have the same distribution
as some player?

Solution by the proposer.
In the first deal each suit is distributed abcd. Let a, b, c, denote
the three of the numbers having the same parity. Then each suit
is distributed xyzd. If a=Db =c, we are done. If not, we nmaey
rearrange so that a<{ b<c or a>b>c. Since x+tyt:z-=
atb+tc, eachsuitis xycd where x ty=atb. Thenx is
a or b and vy is the other.

In the second deal the answer is in the negative as the suit
distributions might have been 4522, 5152, 1345, 3424 and the players

either 5431 or 5422.

Also solved by P. Myers, David L. Silverman, M. Wagner and F. Zetto.
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151.

152.

Proposed by K. S. Murray, Nav York City.

Three points are chosen at random with a uniform distribution from
the three sides of a given triangle (one point to each side). What
is the expected value of the area of the random triangle that is
formed?

Solution by L. Carlitz (Duke University). -

Let (a ,22), (b, ,ba), (a1,c2) denote the vertices of the given triangle
and let (tb, + (1- t)g, tbh *+ (1- t)c;), etc., denote the points
on the side- Then the area of the random triangle is equal to

1 th, + (1 - t)o th; + (1 - t)ep
% 1 ue, + (1 - u)a uc; + (1 - u)ay
1 va, + (1 - v)b vag + (1 - v)by

where 0< t, u v <1 Integrating with respect to t, u, v, we get

1
1 %(bl + ¢ ) 5 (b2 + cz2)
2 |1 e +a) Hea + a2)
1 %(al + b,) %(aa + ba)

or one fourth the area of the given triangle.

Solution by H. Kaye, Brooklyn, N. Y.
The expected area & is given by

— a
A=A - 1 ff[[z(b-y)sin A t x(c-z)sin B t y(a-x)sin c]dxdydz
2abc 0

- _A
where a, b, ¢ are the sides of the given triangle A. Whence, A = # .

Also solved by P. Meyers, M. Wagner and the proposer.

Editorial note: Keep 2 vertices of the random triangle fixed and

let the third vertex vary uniformly over its corresponding side.

It follows immediately that the average area of this subset of

random triangles is obtained when the point is at the midpoint of

the given side. Consequently, the expected value of the area for the
entire set of random triangles is given by the triangle whose vertices
are the three midpoints of the sides.

Proposed by Leo Moser, University of Alberta.
If # denotes Euler's totient function, show that in every base

g(1) g(1+1) F(1+1+1) e =
1 + = + T + 1.111...

Solution by L. Carlitz, Duke University. 21
Let b denote the base. Then
o
g(x) .- r z . -rs
2 2k =m -0y, 2= Y 3b
r=l b + b + e 4+ 1 r=1 b" -1 r=1 8=
o0 @
-n -
=-1) 2 v"Y g = -1 L te—2— o 11,1 ...
= -1 b ¥ °
n=1 rin n=1 l-b
Also solved by H. Kaye, P. Myers and the proposer.
Editorial note: The given result is a special case of an identity
due to Laguerre, i.e.,
@« F @
D T P
r
r=1 x -1 n=1
where G(n) = E F(d).
d|n
The derivation of this latter identity is contained in Carlitz's
solution above.
153. Proposed by M. S. Klamkin, University of Minnesota
Show that the maximum area ellipse which can be inscribed in an
equilateral triangle is the inscribed circle.
Solution by the proposer.
Orthogonally project the configuration of the equilateral triangle
and maximum area inscribed ellipse such that the ellipse transforms
into a circle. Since the ratio of areas are preserved under the
projection, the equilateral triangle will transform into a triangle
of minimum area circumscribing the circle. 1t is a known result
that the latter triangle must be also equilateral. Consequently
the transformation was the identity one and the ellipse is a circle.
Also solved by L. Carlitz, A. Cohen, H. Kaye, and D. Smith.
122. (Errata)

Joe Konhauser (HRB-Singer, Inc.) has pointed out that 3 queens
suffice to cover a 5x5 board as shown in the following figures:

@) C
O

@)
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Edited by
Roy B. Deal, Oklahoma State University

Modern Mathematics for the Engineer. Edited by Edwin F. Beckenbach. Nav
York, McGraw-Hill, 1956. xxii T 514 pp., $3.45.

Modern Mathematics for the Engineer, edited by Edwin F. Beckenbach
and published by MecGraw-Hill (1956), is a series of lectures for a course
in mathematics originally organized under the supervision of Dean L.M.K.
Boelter of the College of Engineering and Professor Clifford Bell of the
Department of Mathematics at the University of California, Los Angeles.
The course was presented at this university, at the Corona Laboratories
of the National Bureau of Standards, and at the University of California,
Berkeley. The book can well serve as collateral reading for similar
courses. It is avaluable little encyclopedia for the engineer and for
the mathematician interested in the applications of mathematics to
physical problems and in the development of mathematics under the stimu-
lation of such problems. The authors are well-known authorities in their
fields.

The book is divided into three parts. Part 1, "Mathematical Models,"
deals with physical problems primarily by methods of differential,
partial differential, and integral equations. It consists of the chapters:

1. Linear and Nonlinear Oscillations, by Solomon Lefschetz, 2. Equi-
librium Analysis: The Stability Theory of Poincare and Liapunw, by
Richard Bellman, 3. Exterior Ballistics, by John W. Green, 4. Elements
of the Calculus of Variations, by Magnus R Hestenes, 5. Hyperbolic
Partial Differential Equations and Applications, by Richard Courant,

6. Boundary-Value Problems in Elliptic Partial Differential Equations,
by Menahem M. Schiffer, 7. The Elastostatic Boundary—Vaue Problems, by
Ivan S. Sokolnikoff. Part 2, "Probabilistic Problems," emphasizes the
programming and operational aspects of engineering and the use of sto-
chastic processes in the formulation and solution of problems. Its
chapters are: 8. The Theory of Prediction, by Norbert Wiener, 9. The
Theory of Games, By Frederic Bohnenblust, 10. Applied Mathematics in
Operations Research, by Gilbert W. King, 11. The Theory of Dynamic
Programming, by Richard Bellman, 12. Monte Carlo Methods, by George W.
Brown. Part 3, "Computational Considerations,"” is concerned primarily with
numerical solutions, and is divided into the chapters: 13. Matrices in
Engineering, by Louis A. Pipes, 14. Functional Transformations for
Engineering Design, by John L. Barnes, 15. Conforma Mapping Methods, by
Edwin F. Beckenbach, 16. Nonlinear Methods, by Charles B. Morrey, Jr.,
17. What are Relaxation Methods?, by George E Forsythe, 18. Methods O
Steep Descent, by Charles B. Tompkins, 19. High-speed Computing Devices
and Their Applications, by Derrick H. Lehmer.

university of Illinois Josephine H. Chanler
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Applications of Graph Theory to Group Structure. By C. Flament. Engle-
wood Cliffs, Nav Jersey; Prentice-Hall; 1963. 142 pp., $6.95.

mAnatomy()f Kinship. By H. C. White. Englewood Cliffs, Nav Jersey;
Prentice-Hall; 1963. 180 pp., $6.95.

These are the first two volumes in the Prentice-Hall Series in
Mathematical Analysis of Social Behavior. The first volume begins with a
compact, informal introduction to the theory of graphs, then treats
communications networks, and finally treats balancing processes. An
excellent bibliography is attached. The second volume uses graphs,
matrix algebra, and group theory to analyze the how and the why of structure
in social systems, then applies the theory to develop models of four
known tribes. Appendices reprint a famous paper by Andre Weil on the
mathematics of kinship and an extension thereof by R. R. Bush.

These two books are important contributions to mathematical sociology.
Moreover, they will provide interested mathematical readers with inspiration
for further research, not only in mathematical sociology, but also in
other areas of physical or natural science where similar structures exist.

University of Illinois Franz E. Hohn

Elementary Theory of Analytic Functions of One or Several Complex Variables.
By Henri cartan. Reading, Mass, Addison-Wesley, 1963. 227 pp., $10.75.

The licence d'enseignement is a degree roughly comparable to the
BA, but requires essentially only the study of mathematics. This
volume is based upon lectures given by the author at the University of
Paris in the theory of analytic functions of a complex variable for the
requirements of this degree, and is at the advanced undergraduate or
beginning graduate level for American Students. The basic concepts of
general topology are assumed to be familiar to the reader.

The exposition is clear and concise. Al theorems are given exact
statements and (with few exceptions) complete proofs. There is very little
heuristic argument or general discussion of ideas. The first three
chapters are on power series and integral theorems and their applications.
The remaining four chapters are on analytic functions of several variables,
sequences of holomorphic functions, holomorphic transformations, and
holomorphic systems of differential equations. This classical material
is given a modern flavor. There are, for example, sections on the topology
of the vector space of continuous (complex-valued) functions in an open
set (Chapter V), and on the integration of differential forms on a complex
manifold (Chapter VI)a

This is an excellent book which gives a clear and lucid presentation
of these ideas.

University of Illinois R. P Jderrard
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calculus of Variations. By I. M. Gelfand and S. V. Fomin. Translated and
edited by R. A Silverman. Englewood Cliffs, N. J., Prentice-Hall, 1963.
vii + 232 pp., $7.95.

This is an attractive and modern treatment of the calculus of
variations written by two eminent Soviet mathematicians. This (authorized)
translation includes exercises and two appendices not in the original
Russian edition. 1t should be very useful for students who wish to learn
this interesting and Important field and who have a background in real
analysis.

The problems of the calculus of variations are very old and go back
to the Bernoullis, Newton, and Euler. Important contributions were later
made by Hamilton, Jacobi, Hilbert, and Weierstrass, among others. Yet
there is still much research activity on various aspects of the theory.

The main theory of the subject is well-presented. Thus, necessary
and sufficient conditions for an extreme are discussed, as are the
Hamilton-Jacobi theory, fields and conjugate points, and variational
problems involving multiple integrals. Applications to mechanics and
physics are also indicated.

Ore of the most attractive features of this book to this reviewer is
that the authors approach the subject from the point of view of modern
functional analysis. This sets it off from most other books that are
available on this subject.

university of Illinois Robert G. Bartle

Introduction to Set Theory and Logic. By Robert R Stoll. San Francisco:
W. H. Freeman and Company, 1963. xiv T 474 pp., $9.00.

This book was written as a text book for a year course for advanced
undergraduates to give them initial training i n the axiomatic method
of mathematics. The title notwithstanding, the main focus is upon the
real number system. There is ample material for a year course in "The
Foundations of Mathematics,” so that the instructor may do some selecting,
choosing, and emphasizing to suit his om desires. The beginning chapters
introduce the three areas of set theory, real number development, and
logic. Further chapters go into all three areas much more extensively,
and are independent enough so that the book may be used as a one semester
text for any of the three areas. The format is very good, with defined
words in bold face type and the words "Theorem", "Lemmd', etc. in very
large and distinctive type. There are numerous examples throughout, and
quite a sufficient number of exercises for most sections to be in keeping
with the text book aim.

DePauw University Robert J. Thomas
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Sets, Relations, and Functions: A Programmed Unit in Modern Mathematics.
By M. McFadden, J. W. Moore, and W. I. Smith. Nav York, MeGraw-Hill Book
Company, Inc., 1963. iv t 299 pp., $3.95 paper, $5.95 cloth.

This book is a programmed unit in modern mathematics geared for those
who desire to increase their understanding of the "why" in mathematics and
for those who have finished two years of high school algebra. The matter
is presented in the form of frames: one problem to a frame, with the
answer written immediately below in a shaded area. Each frame requires
the reader to answer the problem presented either with fill-ins, drawing
constructions, or graphs. O the average there are four frames to a page.
In all there are 1074 individual frames, not counting the nine self-tests.
The answers to these self-tests are given at the end of the book.

The title indicates the three main divisions of the book. In the
section on sets are considered the description and notation of sets,
operations with sets, and equations and inequalities involving sets. The
section on relations treats ordered pairs of numbers, graphs, cartesian
product, and binary relations. Various mappings, value of a function,
composite function, inverse functions, and various types of correspondences
constitute the subject matter of the section on functions.

Each new topic is introduced by giving many examples, and only after
these are discussed is a formal definition given. However, some notions
are used without any formal definition at all: e.g., a one-to-one corre-
spondence in frame 100 is undefined, although it is used in the definition
of equivalent sets; finite and infinite sets in frame 121 are not defined;
the relation of "greater than" in frame 318 is left without a definition.
The method of introducing ordered pairs might lead one to think that only
positive numbers are considered for the elements of each pair, though
later on this impression is removed.

Much emphasis is placed on the use of Venn diagrams to exemplify
properties of sets and operations with sets. For one using the text with-
out a teacher, false impressions could be readily formed that Venn diagrams
prove the various properties of sets. Formal proofs of some mathematical
properties are given and occur as problems in one or more successive
frames. The review frames and the self-tests are quite appropriate.

There are some misprints which would be obvious to those studying
the book with the help of a teacher, but for one going through on his own,
they may not be so obvious: e.g., frames 161, 283. Mos of the practical
applications of the theory occurs in the latter part of the book after
functions are treated.

For one who works through the entire book a fine knowledge of sets,
relations, and functions with their fundamental properties would be his
reward.

Saint Louis University John F. Daly, S.J.
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Probability Theory, Third Edition. By Michael Loeve. Princeton, Van
Nostrand, 1963. xvi * 685 pp., $14.75.

This is a revision, with many minor changes and additions, of a
well-known, standard work on probability theory. It begins with a 51~
page introduction to elementary probability and a 17-page summary of
the measure theory required for statistics. EBart Two covers general
concepts and tools of probability theory. Part Three treats sums of
independent random variables and the central limit problems. Part Four
treats conditioning, dependence, ergodic theorems, and second order
properties. Part Five treats random functions and processes including
martingales and Markov processes. The material on martingales has been
completely revised.

Earlier reviewers have said: "... an admirable source of deep
ideas...", "... the best available advanced book on probability theory...",
",.. a very scholarly book in the best tradition of analysis...". "Every
serious probabilist should, and doubtless will, possess a copy of this
important work." These remarks apply equally well to the new edition.

University of Illinois Franz E. Hohn

Handbook Of Mathematical Psychology, vel. 1. R. D. Luce, R. R. Bush,
and E. Galanter, Editors. Nev York, Wiley, 1963. xii + 491 pp., $10.50.
vol. 2, vii t 606 pp., $11.95.

Readings in Mathematical Psychology, Vol. 1. R D. Luce, R. R Bush,
and E. Galanter, Editors. Nev York, Wiley, 1963. ix *+ 535 pp., $8.95.

The Handbooks are the first two of three volumes. Beginning with a
list of books which could form a basic library in mathematical psychology,
and which are assumed to be available to the reader, the first volume
presents eight expository chapters on measurement and psychophysics. The
second volume treats learning theory and social behavior. The third will
treat sensory mechanisms and preference. Various topics of which good
summaries exist have deliberately not been included. These are, however,
appropriately referenced. Finite mathematics, calculus, probability,
and statistics, all at an undergraduate level, are the mathematical pre-
requisites for this material

Readings is the first of two volumes. It reprints papers, from
various professional journals, on measurement, psychophysics, reaction
time, learning and stochastic processes.

This series, besides being essential for the library of the student
of mathematical psychology, will be useful to those mathematicians who
teach courses in mathematics for social scientists, both to provide
perspective and to provide significant applications. Ore also hopes that
mathematicians might find here inspiration for research that could enrich
both disciplines.

University of Illinois Franz E. Hadn

-
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computational Methods of Linear Algebra. By D. K. Faddeev and V. N.

Faddeeva. Translated fram the 1960 Russian edition by R. C. Williams.
San Francisco, W. H. Freeman, 1963. xi t 621 pp., $11.50.

This book is a nearly complete collection of methods for numerically
solving linear equations, inverting matrices, and finding eigenvalues and
eigenvectors of matrices. The theory behind each method i s developed
rigorously and then the technique is illustrated with a well laid out
numerical example. Organization of the work to avoid unnecessary rounding,
storing, and computation is also discussed for many methods.

The book opens with a 118 page review of basic linear algebra which
retains readability in spite of its conciseness. Chapter 2 covers essen-
tially all variants of direct methods for solving linear equations and
inverting matrices. Iterative methods are classified by chapters into
methods of successive approximations, methods based on orthogonalization,
and gradient methods. The problem of finding all of the eigenvalues of
a matrix and that of finding a few (of the largest or smallest) are then
discussed separately. In view of the diversity of methods in current
use, the book does a good job of classifying them in the chapter structure
and underlying the basic similarities. The book closes with an extensive
59 page bibliography which should remain useful for some time (although
the original was published in 1960).

The fault in this edition is the excessive number of errors at the
typographical level. These are mainly in equations, and, although none
were found that were impossible to follow, some required considerable
puzzling. Nine errors were counted in the first 32 pages, at which point
the count was discontinued, but the reviewer felt that an error rate of
one per three and a half pages would be a favorable estimate. This book
is not, therefore, a suitable textbook for the unversed student. The
concise, unredundant treatment of the material requires some familiarity
with the subject, and the high error rate makes it difficult to read. It
is, however, a worthwhile reference book, both for the advanced student
and the numerical analyst.

University of Illinois C. W. Gear

Methods of Mathematical Analysis and Computation. By J. G Herriot.
Nav York, Wiley, 1963. xiii T 198 pp. $7.95.

This book is intended for beginning research men and for practicing
engineers in the field of structural analysis. It treats interpolation,
numerical differentiation and integration, roots of equations, linear
algebra and linear computations, and the solution of ordinary and partial
differential equations. The emphasis iS on numerical procedures
appropriate for computers. The exposition is compact but simple and clear.
There are examples but no exercises.

University of Illinois Franz E. Hohn
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Matrix Algebra for Social Scientists. By Paul Horst. Nav York; Holt,
Rinehart and Winston; 1963. xxi T 517 pp., $10.00.

This book actually treats matrix computations rather than matrix
algebra, and the treatment is initially very slow-moving. The first 308
pages go no farther than matrix multiplication. However, a detailed
notation is developed and is applied to virtually all conceivable special

cases, including partitioned matrices. The need for all this specialization

seems doubtful to this reviewer.

The remainder of the book treats orthogonal matrices (Prim

onal" if pTp is diagonal), rank, the "basic structure of matrix" (the
factorization X = P A oT where P and Q are orthogonal and A is diagonal
with rank the same as that of 8), inversion, and the solution of linear
equations.

Mathematicians who have interests in social science applications mey
find the latter half of the book useful, as will social scientists with
some mathematical training. The long slow introduction is presumably
necessary for social scientists with minimal mathematical sophistication.
The exposition is clear and generally accurate. Sometimes things are not
phrased in approved mathematical style but no such deviation appears
serious.

University of Illinois Franz E. Hohn

An Introduction to Linear Programming and the Theory of Games By M
Glicksman. Nav York, Wiley, 1963. x T 131 pp., $Z.25 (paper), $495
(cloth). ’

This well-written monograph lives up to the promise of its bright,
eye-catching cover. Basic concepts of convex sets, game theory, and
linear programming are explained in detail and are illustrated with
attractive, simple figures, graphs and tableaux. \yritten at the sopho-
more level and using only tools and concepts of algebra and analytic
geometry, this book should be of interest, not only to the bright under-
graduate mathematics student, but also to social scientists who are
interested in a simple, though rigorous, development of applications.

Elementary proofs of the fundamental extreme point theorem for
convex polygons, the fundamental duality theorem of linear programming,
and its corollary, the minimax theorem, are included. Definitions and
theorems are numbered and their use is illustrated. The simplex method
in linear programming is used to maximize or minimize functions subject
to constraints and to solve m X 2 matrix games. The amusing examples
and problems help to heighten interest throughout the book.

The only criticisms are the misprints on pages three and four (24
should be substituted for 28) and the author's not discussing dominated
strategies in matrix games.

University of Illinois Leone Y. Low
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Advanced Engineering Mathematics. By Erwin Kreyszig. New York, Wiley,
1962. xvii + 856 pp., $10.50.

This book is very well written, and most of the material is inte-
grated into the pattern of the book. It should be a valuable reference
for those engaged in engineering work.

Its,suitability as a text for a four semester course is, however,
open to question. Those needing that much training in mathematics should
perhaps have: 1. Advanced Calculus, 1 year (skills type course); 2.
Ordinary Differential Equations, 1 semester; 3. Complex Variables, 1
semester (advanced undergraduate level), which would lead to a much
deeper understanding of most of the material covered in this book.

Two areas are emphasized: Differential Equations and Vector Analysis-
Complex Analysis. The following are the chapter headings: Introduction,
Review; Ordinary Differential Equations of the first order; Ordinary
Linear Differential Equations; Powe Series Solutions of Differential
Equations; Laplace Transformation; Vector Analysis; Line and Surface
Integrals; Matrices, Determinants, Systems of Linear Equations; Fourier
Series and Integrals; Partial Differential Equations; Complex Analytic
Functions; Complex Integrals; Conformal Mapping; Complex Analytic
Functions and Potential Theory; Special Functions. A lot of care was
lavished on the three chapters (about 160 pages) covering ordinary
differential equations.

After this, the chapter on Laplace Transforms (50 pages) seems abrupt.
The beginning of the chapter on Vector Analysis (68 pages) is confusing
and seems to be a combination of classical vector analysis, modern linear
algebra, and an intuitive idea from the physical world of what a vector
should be. [If one assumes that the notions of vector, coordinate system,
and coordinate can be learned from this, the confusion caused will diminish
as one proceeds through the chapter, with the exception of page 306. The
second displayed expression seems to be wrong.

The chapter on Line Integrals goes up to the theorems of Gauss and
Stokes. There follow 80+ pages on Matrices and about 60 pages on Fourier
Series. The chapter on Partial Differential Equations (52 pages)
goes right into second order equations and uses the method of separation
of variables together with Fourier Series almost exclusively. It is
highly oriented toward getting an answer as opposed to understanding the
theory.

The first two chapters on Complex Functions include Cauchy's Integral
Theorem and Residues. The next chapter on Conformal Mapping covers
material to the maximum modulus principle. In these chapters some of
the proofs of basic theorems are incomplete, having been given only for
special cases with a statement that they may then be generalized. These
three chapters cover about 166 pages.

The last two chapters encompass a conglomeration of things and may
specific examples of application.
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May examples have been worked out, and these are frequently non-
trivial and interesting. The examples and problems broaden the scope
of the book considerably. The footnotes giving historical information
about well-known mathematicians are a nice gesture.

The references are arranged in an appendix, grouped according to
topic, and mostly refer to standard works or texts.

The index is very good and consists of some 13 or 14 pages.

Applied Physics Laboratory, Johns Hopkins University R. M. Sorensen

lterative Methods for the Solution Of Equations. By J. F. Traub. Englewood
Cliffs, N. J., Prentice-Hall, 1964. xviii T 310 pp., $12.50.

This is another unique member of the Prentice-Hall aeries on automatic
computation. It organizes for the first time in a single volume a general
theory of iteration algorithms for the numerical solution of equations
and systems of equations. The treatment iS mathematically rigorous but
rigor is not the primary aim. Beginning with a general theory of iteration
functions, it develops the theory of one-point and multipoint iteration
functions without and with memory. A compilation of iteration functions
is presented, the literature is thoroughly referenced, and areas for
future research are outlined. The book is essential for those working in
numerical analysis.

The author is a long-time member of the staff of the Bell Telephone
Laboratories. This volume reflects most creditably the contribution of
such laboratories to modern scientific progress.

University of Illinois Franz E. Hohn

Rlastic Hoew -and racto+ke—n—Sek€s. By T. Y. Thomas Nav York, Academic
Press, 1961. ix + 267 pp., $8.50.

This book is aimed at specialists in mathematical theories of plas—
ticity. an abstract approach to the treatment of fracture is followed
throughout. There is no consideration of metallurgical effects or of
recent engineering theories of crack propagation. |t js essentially
restricted to the author's oamn research.

The book is well written and easily understood, provided the reader
has some facility with tensor analysis. |t should be very useful to
specialists in the field and deserves reading by students of mathe-
matics interested in applications of hyperbolic differential equations.
A name index IS lacking and reference to other research is not compre-
hensive.

University of Illinois E. M. Shoemaker
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Digital Computer TechnolSqy and Design. By Willis H. Wae. Nav York,
Wiley, 1963. Volume I, $7.95; volume 11, $11.75.

This well-written pair of volumes, by an experienced researcher and
teacher in the field, can serve as the basis for a two-semester introduction
course in digital technology. Volume I, which contains less than one
semester's work, presents mathematical topics and the principles of
computer operation and programming. |t should be accessible to a wide
variety of readers. Volume 1I, the larger volume, treats the "hardware"
of digital circuits, and familiarity with basic electronics and electro-
magnetics is assumed. For one's personal study, or for a two-semester
course for science or engineering students, these volumes should be well
received. They would ordinarily be too much for a one semester course,
particularly for students with scant training in the relevant electrical
science. The reviewer would prefer a consecutive numbering of the pages
to the pseudo-decimal system which is employed.

University of Illinois Franz E Hohn

Rounding Errors in Algebraic Praocesses By J. H. Wilkinson. Englewood
Cliffs, N. J., Prentice-Hall, 1964. vi + 161 pp., $6.00.

The study of the cumulative effect of rounding errors in computations
involving a large number of operations has been given expanded interest
and significance by the development and increasing use of the digital
computer. The present volume, by the leading investigator in the field,
presents an elementary introduction to the subject and. includes a number
of simple analyses presented in a uniform manner. t is the only book of
its kind and contains much material not elsewhere available. !t 1S a
most welcome addition to Prentice-Hall's series of books on automatic
computation.

University of Illinois Franz E. Hohn

Introduction to ALGOL. By R. Baumamn, M. Feliciano, F. L. Bauer, and K.
Samelson. Englewood Cliffs, N. J., Prentice-Hall, 1964. x * 142 pp..
$6.00

This volume of the Prentice-Hall Series in Automatic Computation is
a particularly simple, highly readable introduction to the algorithmic
language, ALQO. Exercises are included so that the book is valuable for
independent study. The ALGO 60 Revised Report is included in an appendix.

University of Illinois Franz E. Hohn
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College Calculus with Analytic Geometry. By M. H. Protter and C. B.
Morrey, Jr. Reading, Mass, Addison-Wesley, 1964. xiv + 897 pp., $11.50.

This is a text designed for the usual three semester course in
analytic geometry and calculus. The book does not attempt to be a text
for a baby real variables course, but it is, for the most part, a read—
able text for the typical course in which mudh emphasis is placed on
acquiring 1) a strong intuitive grasp of the ideas of calculus and 1ii)
an amount of manipulative skill. The book, as the publishers indicate in
their advertising, is not suitable for an honors course in calculus.

1 the whole, this book has a good mathematical spirit and flavor,
stating theorems with a precision often lacking in calculus books.
Unfortunately, the authors have made a number of errors—-some of omission
and others of commission-~-and some of these can be very disconcerting to
both the student and the inexperienced teacher. For example, the authors
define domain and range of a variable but fail to define explicitly domain
and range of a function. Also, they show the same confusion shown by
many undergraduates in not always properly distinguishing between a
relative maximum, for example, and the number at which the function takes
its relative maximum. Hopefully, subsequent printings will correct such
errors as these.

Since problem sets are so important to a calculus course, it must be
pointed out that problems are mainly of a routine numerical nature. The
usefulness of this book would be greatly increased by including more
challenging problems. In addition, the traditional solutions at the back
of the book contain all too many errors.

It is a pleasure, however, to see a book such as this where the text
does such a good job of illustrating the essential concepts of calculus.
Most students should, once the flaws are removed, be able to read and
enjoy this text with little aid from an instructor.

University of Illinois Hiram Paley

Maodels for Production and Operations Management. By Elwood s. Buffa. New
York, John Wiley, 1963. xii + 632 pp., $9.25.

Professor Buffa is a professor of Production Management; the book is
written for students of operations research, management science, and
industrial engineering; the author deliberately minimizes the use of
mathematics. In so far as mathematics is essential to the development
of the models, this book can be interpreted as applied mathematics.
However, the author emphasizes the empirical data to such an extent that
we might prefer to agree with him that this is not a mathematics text.

Champaign, lllinois Jane 1. Robertson
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Nev Directions in Mathematics. J. G. Kemeny, R. Robinson, and R. W.
Ritchie, editors. Englewood Cliffs, Nav Jersey; Prentice-Hall; 1963.
ii + 124 pp., $4.95.

This little book is a transcript of the proceedings of a conference
entitled "New Directions in Mathematics" held at Dartmouth College on
November 3rd and 4th, 1961, at the time of the dedication of the Albert
Gradley Center for Mathematics. The conference was organized by Dr. John
Kemeny and Dr. Robin Robinson of Dartmouth College.

The book includes thirteen papers by well-known mathematicians on
four general topics: Nav Directions in Secondary School Mathematics, Nav
Directions in College Mathematics, Nav Directions in Applied Mathematics,
and Nav Directions in Pure Mathematics. Also included are transcripts of
the four discussion periods following the presentation of each general
topic.

Although it would indeed be difficult to uphold the lofty claim which
is made in the review of the book appearing on the book's jacket, that the
panels included "every (italics mine) aspect of mathematics from secondary
school mathematics education, through applied and pure mathematical re-
search,"” one does find mawy interesting and thought provoking statements
on each of the four topics considered.

There is something in this book for every individual interested in
the future of mathematics and mathematics education. Although the level
of mathematical sophistication required to comprehend the details of some
of the illustrations in the individual papers is relatively advanced,
the central ideas of each paper and each discussion are well within the
reach of any interested reader.

Here is a book in which one gets an insight into the thinking of
prominent mathematicians relative to topics as varied and as new as the
following: eighteen year olds at the second year graduate level (Leon
Henkin), six-year Ph.D. programs (J. Laurie Snell), a science fiction
calculus course (R. C. Buck), a computer appreciation course (H. 0. Pollak)},
linear programming, and the development of "combinatorial linear algebra”
(A. W. Tucker), the place of abstraction in the education of the young
(Peter Lax), and many others.

In particular, one gets several insights into the humor of which
mathematicians are capable. As one example, this book, in the chapter
devoted to Nav Directions in Applied Mathematics, includes a good deal
of discussion on the existence or non-existence of "applied mathematics"
which finally leads the moderator to quote the definition of his colleague,
Professor Keller, "Pure mathematics is a branch of applied mathematics".

Carleton College Paul S. Jorgenson



34

The Algebraic Theory of Measure and Inteqration. ¢. Caratheodory;
F. E J. Linton, translator. Nav York, Chelsea, 1963. 378 pp., $7.50.

The subject of this interesting book is measure theory on a general-
ized Boolean a-ring. Though the book is written on a level considerably
above that of most undergraduates, it can certainly be read profitably
by anyone acquainted with the fundamentals of _pmeasure theory and modern
algebra. Such readers may find this book quite valuable because it is on
a subject of considerably contemporary interest and because it is a classic
in its field. The author was one of the foremost mathematicians of his
time and in fact initiated the study of measures on Boolean a-rings.

The study of such generalized measures arises naturally from the
following considerations. A great maw results of measure theory actually
depend on general theorems from modern algebra, particularly from ring

theory and lattice theory. One can simplify measure theory considerably
if one applies these general theorems instead of continually reproving

special cases of them. But in order to apply modern algebra, one must
develop measure theory algebraically, and 1t then turns out to be not
much harder to develop a theory of measures on general Boolean a-rings, the

elements of which need not be sets. One then obtains a very neat and
elegant testament of a classical subject placed in modern context.

The theory developed by the author makes the proofs of some results
of functional analysis more elegant and it also turns out to be a natural
setting for the theory of probability. But one of the drawbacks to the
present book is that most of the applications presented by the author
are to situations involving measures on a-rings of sets, gnd the reader
is left wondering exactly how useful the generalization to Boolean a-rings
is. In fact, it has never yet proved essential in either functional
analysis or probability to consider measures defined on things other than
sets because of the Stone representation theorem--which says that any
Boolean a-ring is almost a a-ring of sets. The translator has included
several references in the footnotes to this and other representation
theorems.

The book has several other drawbacks. Despite the neatness of the
overall presentation, the book reads roughly in places which is probably
due to the fact that the published version was compiled from notes |l eft
after the author's death. There are frequent glaring misprints, some of
them in the statements of key theorems and definitions. The treatment is
in general much too abstract to provide a good beginning course in measure
theory. Finally, the only list of references, except for occasional
footnotes, refers only to papers by the author, the last which was published

in 1944. However, the book is in general very good, and certainly provides
the best treatment in English of its subject.

University of Illinois Charles W. Neville

35

Group Theory: The Application to Quantum Mechanics. By P. H. E. Meijer
and E, Bauer. Nsv York, Wiley-Interscience, 1963. xi + 288 pp., $9.75.

This little book is mainly a revised translation of a French mono-
graph published in 1933 but with three additional chapters to encompass
those areas of application which have been prominent since that time. The
result is a book which will prove useful to workers who wish to hybridize
the two fields of the book's title. The first three chapters provide a
quick introduction to the elements (vector spaces, quantum mechanics, and
group theory) which are necessary background to the main portion of the
text. The mathematics is given primarily by definition with the occasional
proof either being sketched or being done by analogy. !n general, the
physical scientist will benefit more from these chapters than the mathe-
matician. The older applications are primarily those of the rotation
group including a nice treatment of spinors. The new applications contain
additional material on the rotation group including Racah coefficients,
space groups with direct interest to solid state physics, crystal field
chemistry, and the Jahn-Teller effect. The reader should be cognizant of

tensor notation, which is often used. In addition, the rapid pace makes
for difficult but rewarding reading. Examples are few but excellent and
an appendix contains sample problems which will prove useful to those who

wish to test their mastery.

TCcI~--University of Wisconsin Boris Musulin
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Sister Anne Madeleine Brost

MISSOURI ALFHA, University of Missouri

Donald Bacon

Roy E. Baity. Jr.
Lloyd W. Beaston
Jackie Boetjer
Laurence W. Briscoe
Jack Carey

Dale W. Clements
Larry Davis

Joseph W. Davison
Elena Decima

William A Decker
Radwan A R. El Jundi
Harold Evans

James E. Franklin
Myles Priedman, Jr.
George Alvin Frye
Donald W. Garrison
Thomas Hagemann
Jacqueline Jones

MISSOURI GAMMA Saint Louis University

Margaret Coad

MONTANA ALFHA, Montana State University

Rodney William Aldrich
Susan Merle Bickell
Phillip Wesley Card
Darrell Lee Choate

Frank L. Gilfeather
Alton Paul Hendrickson
Arlo Dennis Hendrickson

MONIANA BETA, Montana State College

Janet Kay Bleken
Esther H. Coleman
William Arnold Combs
James V. Dettman
Ada Claire Dresen
Klaus Galda

NEBRAKA ALFHA, University of

Charles Everrett Adams
Dennis James Beeson
Robert Maurice Bell
Stephen Dale Bronn
John Harold Cosier
Arlo Gene Dorthoff
William Frank Dresselhaus
James Henry Parho
Claude Paul Faulkner
John Douglas Fuelberth
Ronald Ernest Grundmann

Dennis R. Haley
Mrs Dixie Hokanson
Dean W. Hower

Ina Mae Jones
Kenneth L. Krause

Nebraska

James Ralph Hall
Ronald Leonard Jackson
Roger Wayne Kennedy
Max Eugene Kiburz
Gene Allen Klaasen
Ronald Dean Klein
James William Klimes
Curtis Harry Kruger
Larry Verne Lanning
Robert B. Leech
Donald Robert Nelson

Mary Lou P. Smith
John A. Wenzel
Paul W. 2itzewitz

Sister Geralyn Carlson

Kenneth Kersick

Larry W. Keith

Russell L. Koos
Robert L. Meyer
Kenneth H Read

Rose Marie Rice

Robert L. Richardson
Mitchell E Springston
Walter C. Tarde, Jr.
Michael J. Williamson

Mrs. Patricia R. Kuehnel

John Terrel Hwen
Denny Pilling
Edward Melvin Wadsworth

Patrick Neil Webber

Ronald G. Merritt
Norman K. Ostby

James L. Phillips
Carole Jean Rutherford
Patricia Score
Stephen M. Wheaton

George Charles Nwotny, Jr.

Gerald Richard Nwotny
Obasi Nwojo Onuoha
Norman William Prigge
John Henry Rebensdorf
Gaylord W. Richards

C. David Roberts
Thomas Myron Thompson
Marvin Larry Wesely
Alden Dean West

Gary Clifford Young

KANSAS GAMMA, University of Wichita

Ronald F. Ball Suzanne Burrows
Morita Matthews Crymes Bateman Mehmet Engintunca
Willard Dale Goodrich, Jr.

KENTUCKY ALFHA, University of Kentucky

Linda Nell Alvey Gertrude 1son
Richard Carl Detmer Janice Lewis
Jerry Helm Bernard Madison
Eric Beard Henson Guy Mauldin

Rose Anmn McGinnis

LOUISANA ALRHA, Louisiana State University

John W. Matherne
Jimmie Am Meaux

Betty Jean Melancon
Charles B. Montalbano
Shelba Jean Morman
Samuel F. McInroy, Jr.
Clyde Alex McMalan
Pedro J. Nogueira
Glenn C. Picou

Charles John Acampora
Sue Ellen Baker
Barbara Am Ballis
Bobby G. Canterbury
June Swanson Capell
Edward L. Chenevert
Kathleen Crews

Don M. Hardy, Jr.
Michael M. Keyton
William James Lewis

LOUISANA BETA, Southern University

Lurlee Neomi Coleman
Henry Lee Phillips

Warren Joseph August

LOUISANA GAMMA. Tulane University

Malcolm A Goodmen
Henry Eugene Harris
Robert E. Hill, Jr.
Terry J. Hiserodt
Stephen Jasper

Stephen Marshall Kociol

Brian T. Barcelo
Bennett Richard Bass
Richard L. Bernstein
Richard M. Burton
Jeanne Capdevielle
Elsa Freiman

Rainer Malitzka Goes

MICHIGAN ALPHA, Michigan State University

John T. Baldwin
Mehdi Behzad
Lawrence Cartwright
David C. Click

Erik D. Goodmen
Jane L. Hornaday
Vijay K. Jain
Barbara A Kennedy
Larry R. Dalton Philip G. Krausher
Douglas Durasoff Joseph L. Laferrera
Harvey S. Goldman Glenn R. Luecke
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James Kent Harness
Toshikazu Tsukii

Cheryl Huff McMurry
Robert Tilden Mills
Carl Allan Queener
John Michael Stallard

John Charles Pisa
Dudley Roy pitt, Jr.
Harold Ransom

Clare Elizabeth Romero
C. W. Rowell

Mario Salinas

Brian J. Smith

Thomas W. Smith

Barbara Am Spiesel
Lawrence C. Tarbell, Jr.

Roosevelt Toussaint

Noah H. Long

Sheila R. 0*Donnell

Anthony Pastor

Christopher Johnston Pennington
Terry Edmond Riemer

Cammie D. Smith, II1

Earl A Stelz, Jr.

Howard M. Moss
Thomas W. Osgood
Albert P. Scaglione
Rose Schwartzfisher
Janet L. Ven Atta
Neil L. White

Karl N. Zetterholm
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ILLINOIS ALFHA, University of Illinois

Murray Michael Arnow
Dennis Leigh Bricker
Wai-Kai Chen

Marscha Jean Chenoweth
Michael Allen Coane
Donnell M. Collins, Jr.

Anka Cronsnest
Sam M. Daniel
Carol Arthur Feickert
Morris David Freedman
Hing-Sum Hung

Lueva Lientz Irvin —

Jonathan Elmer Knaupp

ILLINOIS DELTA, Southern Illinois University

George N Britt, Jr.

John 8. Cook

Donna J. Duncan

Judith A Harbison

James William Harris, Jr.

John Hotz

Stephen Allan McGrath
Earl Ray McMahan

Mary Frances Middleton

INDIANA BETA, Indiana University

Vicki B. Barker
Stephen T. Brewster
Thomas H Brooks
Bette A Canuichael
Lowell Canuony
John M. Cauffman
Thomas R. Fink

Judy M. Harding
Bernie Hickel
Howard Marcum

Pat Miller

James Osterburg
willis L. Owen, Jr.

IONA ALFHA, Iowa State University

John E. Anderson
Raeford A. Bell
George Carlson
James Carpenter
Ozdemir Conkler
Joseph W. Cox
Clifford Dale DeJong
Steve Eckert
Michael Engquist
William Hamilton
Duwayne L. Hanaen

Mary Kathleen Heikens

J. Keith Johnstone
William Daniel Kaigh, Jr.
Allan Robert Kirby

Max Klicker

Karen Lietz

David Edwin Limbert
Wayne Messer

Gary Myers

Sharon Philpott

KANSAS BETA, Kansas State University

Beverly Ahlstedt
Charles B. Cale

Larry A Cammack
Robert J. Casady
William Jay Conover
James J. Corbet

Lyle J. Dixon

John P. Dollar

Phil D. Gilliland
William Noland Gillmor

Edward Joseph Haug, Jr.
Brian T. Haupt

Abdul Hafez Yahia Hijjawi
Ralph Leroy Hollis. Jr.
Paul Chia - Kui Hu
William T. Hull

Dale E Kaufman
Dolores E Lessor

Ying Shiang Lin

Bernard Robert McDonad
Robert A. McMillen

Hugh Lowell Montgomery
Norman N Nelson
Michael John A. Pisterzi
Michael William Saad
William S. Samuel, Jr.
Kenneth Ray Slonnager

Kathleen Neumeyer

Robert Charles Roehrkasse
Francis Thomas

David Guy Weible.

William E. Wright

Connie Phillips
Karl Pingle
Charlotte Robbins
Louis Smogor, Jr.
Laura Vachet
William Vukowich
Richard Wilson

Charles Pfalzgraf
Craig Platt

Steven Preuss
Ronald Reschly
Darlene A Revell
Gary M. Schumacher
Barbara Shallenberger
Cheryl Thomas
Edward Scott Tieke
Michael Wei

Ralph R. Zirkelbach

Robert J. Meier
Duane R. Merrill
Vernita J. Peeks
Andre J. Rault
Richard E. Sims
Glen H Stark
Gary M. Thomas
Robert A Woodruff
Richard Lee Yates
Ronald R Hysom

CALIFORNIA ALFHA, University of California

Angus Percy Andrews
Charles Edward Antoniak
Stanley Azen

Jack Balbes

Raymond Balbes
Sandra M. Barondess
Michael F. Behrens
Joan C. Bell

Donald T. Berry
Aeint DeBoer

Philip Edward Cadish
Rolla €. Chapmen
May P. Clifton
Larry L. Cudney
Malcolm G Currie
Alfred J. DeSalvio
Arthur Gibson Duncan
Clyde B. Eaton, Jr.
Hsin Ya Fan

Bjorn Friberg

Richard J. Friedlander
Noriko Rirasawa Pukuda
Paul H Galyean
Robert Allan Giffords
Noel Vincent Glick
garérEN. Gerdblo

A. E. Hurd

Richard H. Johnson
William Lee Johnson
Jerry R. Kissick
Beverly Klostergaard
Michael M. Krieger
David William Kueker
Richard K. Lyon
Philip Mutchnik
Lloyd H Nakatani
Dennis M. Nehen

M. Lesley 0'Connor
Arthur Hawley Parmelee
Samuel Prum

CALIFORNIA GAMVA  Sacramento State College

william Louis Bican
Janet Hamilton
Ronald D. Hubbard
Oshri Karmon

Joseph James Kearns, Jr.
Arnold Packer

Jon Losee

Nikolai Pulchritudoff

CONNECTICULT ALFHA, University of Connecticut

Alton Earl Babineau
Stephen . Cohen

Leon Joseph Just
Jerry M. Metzger
Diane E. Riley

DISTRICT GF COLUMBIA ALFHA. Howard University

Floyd Atkins
Noam Arnon
Lyndon O. Barton
Philip Gadegbeku

Donald J. Gordon
George Hairston
Charles A. Johnston

DISTRICT GF GOLUVBIA BETA, Georgetown University

Witold Michael Bogdanowicz

CGEORGA BETA, Georgia Institute of Technology

John Palmer Anderson
F. Lee Cook
Daniel L. Davis

John Benjamin Hawkins
Richard E. James, IIX
Morman C. Koon

a5

Christopher A Riegel
Bernard Rodstein
Ronald J. Rudman
Betty Joan Salzberg
Nicholas Schwarz
Alda Shelton

Roger Alan Simons
Stephen K Slemmons
Thomas A. Slobko
Perry Smith
BheryyAiow| ArtStenberg

Noboru Taniguchi
Paul A. Thompson
Neil H Tim

Carol A Wegner
Walter LaMar White
Roger E. Wood

Arthur Pei-Shung Yin

Jack Fred Schlotthauer
Daivd A Seagraves

Jo Anmn Spaulding
Ronald Scott Winkler

Alan M. Shafer
Patricia Ann Tryon

Antonia J. Lewis
Harold Mack, II
Carol Summerville
Abraham Tishman

Martha Malliga

Walter F. Martens
Evelyn F. Vea
David W. Yarbrough
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ALABAMA ALFHA, University of Alabama

Charles M. Adams, III
H Alexander
Joy Am Allgood
Anthony Lee Asbury
Bernard A Asner, Jr.
Dorothy E. Beaufait
Jerry Davis Bonner
Edward Lyle Cain
Samuel C. Carruba
Herman Nathan Clark
David A. Copeland
Lawrence B. Durham
William Edward Each
Thomas C. Evans, Jr.
Lenore Parrell
Janice M. Pincher
Karen Fox
James Alex Fuller
Glenda Fay Galbreath
James Gleason Goree

ALABAVA BETA, Auburn University

Darzel Chenoweth
William A. Day

Donald Joseph Dobner
Melvin Earl Fields
Mrs Richard K. Foster
James Philip Golson

Reedie A. Guy
Richard M. Hamner
Lester C. Holmes
John Lee Hybart
Gerald E. es
Genie Peek Johnson
James Raphael Jones
Oamar A Khan
Michael W. Kincaid
William R. LaCour
Lindy Larson

Carol Virginia Looney
Clanton Evans Mancill
Clarence A McGuff
Stella L. McKnight
Eugene J. McManus
Terry Stephen Mesk
Ethel B Morgan

Paul Adolph Ohme
Albert L. Pardue, Jr.
Jean Am Parra

William H Gornto

Ralph Leon Harris
Charles Howard Home
Lawrence George Karch
Phil Emerson Keown

Margaret N. Leach

Miles Quitman Liner, Jr.

ARZONA ALFHA, University of Arizona

Jon P. Dorris
Frank M. Drap
Brant Foote

Sam Hiller
Marilyn McDonadd
Jack Newsbaum

ARKANSAS ALFHA, University of Arkansas

Gordon Apple

Helen C Cloyd
William Craft
Dorothy Dortch
Leon Edington
Ronald Fowler
Emery Francis
Danny Gardner
William H Gibbs
William Glover, Jr.

Dickie Don Hairston
Wayland A. Harris
Jake W. Hinshaw
Carl Hogg

Randel W. Hooper
Pat A. Inlow

Charles Kavanaugh

Roger Kline

Skipper Martin

James Dorsey Perryman
Louise Camille Powell
Elizabeth Am Reed
Walter Ray Rogers
Betty Sue Roper
Donald Wayne Salter
Robert Lee Starnes
Janet Sherer Stephens
Charles P. Swanson
Anne B. Townes

John M. Troha

Lild Am Turner

Terry Jane Walkley
Mary Beth Wear
Thurman Craig Weaver
Betty Jones Whitten
Susan Y. Wilbourne
Tamy Allen Williams
Wm Theron Sisson Y ates
June Zien

Thomas Howard Maloy
James William Ott

John Frederick Porter
John S. Roberts
Michael Templeton Tuley
Norma Jean Whatley

Frederic Patterson
Richard Rintala
Norman Web

Earl Wilson Paul
Steve Pile

Henry Rowe
Thomas W. Sanders
Paula Sharrah
Harold R. Sitton
Earnest Smith
Larry Taylor

Gus. M. Vratsinas
Brice Weinberg

WASHNGION DHELTA, Western Washington State College

Gary D. Anderson
David Arnold

Keith Bailey

Larry Bajema
William G. Bloch
Terrance R. Curran
David H. Ehlers

Mary Burswick Ehlers
Edmond Geyer

Ray Kahler

Virginia Lee King
Joyce M. Laird
Barbara Lehman
Charles Lindberg
Janet E. Mills

WASHNGION GAMMA  Seattle University

Leonora L. Akiona
Gerald Bosi
Dennis Damon

Susan D. Denman
Charles Liebentritt
Joan Linscott
Harold J. Meyer

WISCONSN ALPHA  Marquette university

Betty Jo Bartel
William D. Brossmann
Robert Druecker
Lawrence Ehren
James A Heinen

Geraldine Johnson
Bertha Kay Madsen
Demetrios Papadopoulos
Carol Rhyner

WISCONSN BETA, University of Wisconsin

Edgar D. Arendt
Martin Bartelt
Gerald E. Bendixen
Edward P. Cichosz
Richard Edward Dehn
Stephen David Fisher
John J. F. Fournier
Carol Elaine Friend
Richard M. Harper

Jane E Fujimoto
Carolyn Mae Hopp
Joel Morris Kaufmann
Joseph Malkevitch
William Mitchell
Judith Am Molinar
Robert Lee Oakman
Michael 0linick
Susan Schlindler
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Charles H Hunger
Elaine Olson
Thomas Philpott
Kenneth Price
David B. Rader
Jon Reeves

Rolf Valum

James Raisio, Jr.
Margaret M. Roney
William R. Taylor

Richard Rudolph
Frances Slater
Conrad J. Szyszka
John Wilber

Donald Wolkerstorfer

Alan Schwartz

Robert W. Shirey
Nancy Tomlinson
George William Spencer
Peter Warren

Ray Whaley

Anne E. White

David Wilson

Janice Zemanek



New Books in Mathematics

PROJECTIVE GEOMETRY
by H. S MacDonald Coxeter, University of Toronto

A synthetic treatment of general projective geometry in which relations
of incidence and projective transformations are stressed. 176 pages. $5.00

LATTICES TO LOGIC
by Roy Dubisch, University of Washington

The author uses the concept of lattices to unify a number of important
branches of mathematics, such as the algebra of sets, the algebra of switches,
and the algebra of logic. 96 pages. Paper, $1.65

LIMITS

by Norman Miller, Queen's University

Beginning with intuitive notions, this book presents the concepts of limit
and the role of limits in differentiation, integration, and infinite series. 160 pages.
Paper, $1.65

FIRST COURSE IN MATHEMATICAL LOGIC
by Patrick Suppes and Shirley Hill, Stanford University

Comprising the sentential theory of inference, inference with universal
quantifiers, and applications of the theory of inference developed to the ele-
mentary theory of commutative groups, this introductory text is aimed at de-
veloping deductive reasoning. Solutions Manual by F. Binford. 320 pages. $6.50

Prices and publication dates on forthcoming books are tentative.

BLAISDELL PUBLISHING COMPANY
A Division of Ginn and Company
135 West 50th Street
New York, New York 10019
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