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b = a (12 - D) = 3(9.64975) = 3.61865, b2 = 13.095 + 

c is the distance from the foot of perpendicular a to center of ellipse. 
y is the distance from A to center of ellipse. 

c2 = b(12 - D)2 + (10- D = 21.8552 c2=62 (12 -D)2 

y = 0a2 + C2 = -030.8552 = 5.5547 + 

r R = -Y= y= 1.3887 + a T 

Volume of pipe is 8-rRr = 2.51328 X 1.3887 X 0.75 = 26.17644 + cubic feet. 
Hence remaining capacity of room is 960 cu. ft. - 26.17644 cu. ft. equal to 933.82356 cubic feet. 

2722 [September, 1918]. Proposed by FRANK IWIN, University of California. 
The number of terms in the general polynomial of the nth degree in m variables and in that 

of the mth degree in n variables is the same. It would be interesting to devise schemes which, 
without assuming this result, should exhibit the terms of these polynomials in one-to-one corre- 
spondence with each other. 

SOLUTION BY C. F. GUMMER, Queen's University. 
Consider first the polynomial P.(x,j x2, x . x) of degree n, with coefficients all equal to 1. 

The general term is 
XlplX2'2 *... XmPmXmjPm+1, (23p =n), 

where Xm+1 = 1. Let the term be written at length, and a y (= 1) inserted after each group of 
like x's except after the one for xm?+, the y appearing even when the corresponding p is zero. 
The term is completely defined by the positions of the y's, so that the subscripts may be dropped, 
and the term written xx ... yxx ... yxx *.. Thus, in a polynomial of degree 4 in 5 variables, 
x12x2 will be denoted by xxyxyyyyx, the last x representing X6 = 1. The various terms of P. 
then correspond to the permutations of n x's and m y's. In the same way the terms of 
Pm (X1, X2, * * x*) of degree m may be made to correspond to the permutations of m x's and n y's. 
We may now put into one-to-one correspondence the terms of P. and Pm which Rdiffer by inter- 
change of the letters x and y. 

Since the choice of a term in P. corresponds to the choice of positions for the m y's, this 
method furnishes a direct explanation of the fact that the number of combinations of m + 1 

kinds of thing taking n things at a time and allowing repetition is (m + n 

2729 [November, 1918]. Proposed by N. P. PANDYA, Sojitra, India. 
Solve in integers X3 + 3y4 = Z2. 

SOLUTION BY S. A. COREY, Des Moines, Iowa. 

Having obtained by any means one solution x, y, z, it is easily seen that a4x, a3y, a6z is a 
solution, where a may be,any integer. Since 1, 2, 7 and 1, 1, 2 are solutions, a4, 2a3, 7a6 and 
a4, a3, 2a6 are solutions, whatever the value of a. 

2731 [November, 1918]. Proposed by J. K. WHITTEMORE, Yale University. 
A bowl is in the form of a paraboloid of revolution. If for a given volume the surface is a 

minimum, prove that the ratio of the diameter of the top to the depth is approximately 1.86. 

SOLUTION BY ELIJAH SWIFT, University of Vermont. 

Let the parabola have the equation, y = kx'. Call the depth of the bowl, 1. The required 
ratio is 
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k 2 ; the volume, V, = 12; the surface, = 
7 {(1 + 4kl)3/2 - 1 

The necessary condition for a minimum may be found by equating to zero the partial deriva- 
tives of S + XV (N a parameter) with respect to k and 1. We thus obtain, after simplification, 
'1 + 4kl(- 2 - 2kl) + 2 - 3kj2X = 0, and 41 + 4ki + 1X 0. 

Eliminating X, there results >41 + 4kl(- 2 + kl) = - 2. 
Rationalizing and reducing, we obtain a cubic equation with the roots kl = 0, 1.1569 +. 

2.5931 +. Of these, the last is not a root of the last equation given above, but is extraneous, 
The first corresponds geometrically to an infinite ratio, i. e., a "flat bowl," or a maximum. If 
there be a minimum, as seems evident from geometric considerations, it must correspond to the 

2 
remaining root, kl = 1.1569 +. The ratio corresponding is = 

1.8595 or 1.86-. 

Also solved by A. M. HARDING, GERTRUDE I. MCCAIN, and the Proposer. 

NOTES AND NEWS. 
EDITED BY E. J. MOULTON, Northwestern University,,Evanston, Ill. 

Dr. W. D. MACMILLAN has been promoted from assistant professor to associate 
professor of astronomy at the University of Chicago. 

Mr. PAUL HEMKE, of Northwestern University, has accepted a position as 
instructor in mathematics at thb U. S. Naval Academy at Annapolis. 

Dr. OTTO DUNKEL has been promoted from assistant professor to associate 
professor of mathematics at Washington University, St. Louis. 

Dr. L. C. KARPINSKI has been promoted from associate professor to pro- 
fessor of mathematics at the University of Michigan. 

Recent appointments as instructors in mathematics at Yale in the Sheffield 
Scientific School for next year are: Dr. T. M. STETSON, Mr. EUGENE TAYLOR, 
Mr. HERMAN BETZ. 

Captain J. V. McKELvEY, of Cornell University, has been appointed assistant 
professor of mathematics at Iowa State College, Ames, Iowa. 

Mr. F. L. KERR, of Northwestern University, has resigned his position, as 
instructor in mathematics to become registrar of the university. 

At Cornell University, Mr. H. S. VANDIVER and Dr. G. M. ROBISON have 
been appointed instructors in mathematics. 

Owing to an unexpected increase in the number of students, the regular 
staff of the department of mathematics in the summer session of Cornell Uni- 
versity was augmented by the appointment of Professor M. G. GABA of the 
University of Nebraska, Professor F. W. BEAL of the University of Tennessee, 
and Mr. ARTHUR HARMAN. 
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