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= A(Z0 + 40 - 46- -2) + ,( %10 + 4 5 + 410 - 45 

- 30 + 125 - 13O - 1245-) 

= ( 0 + a - -F6 - 42) + A(1 - 3)d 10 + 44 + 1VO - 4 ). 
By simplifying the expression in the last parenthesis and then collecting under the radical sign, 
we have, after a simple reduction, 

sin3? = -0 + 0-4-42) +i( i5+ d - 415 + 3 ). 

Also solved by L. E. MENSENKAMP, J. L. RILEY, HORACE OLSON, H. S. UHLER, 
H. C. FEEMSTER, FLORENCE RAE, R. M. MATHEWS, H. L. AGARD, GILBERT 
A. AULT, FRANK IRWIN, C. E. GITHENS, A. M. HARDING, and the PROPOSER. 

491 (Algebra). Proposed by J. w. LASLEY, University of North Carolina. 
Solve the equations xy = X2 - y2 and x2 + y2 = x3- y3 for x and y. 

SOLUTION BY J. W. BALDWIN, Ann Arbor, Michigan. 
Solving xy = x y2 for x in terms of y we have x = J(1 + 45)y and x = -(1 -%4r5)y. 

These values substituted in x2 + y2 = X8 - y3 give, after simplification, y2(y - j i5) = 0 (1) 
and y2(y + i40) = 0 (2). From (1), y 0, 0, 1 j.5 and from (2) y = 0, 0, - H Hence, the 
corresponding values of x are 0, 0, (5 + Z)/4 and 0, 0, (5 - 45)/4. From (1) or (2) it is seen 
that two branches of the curve represented by the second equation pass through the origin. 
It is readily determined that these branches are imaginary and, hence, the origin is a conjugate 
point. 

Also solved by S. E. RASOR, F. H. HOLESTIN, ELGIN E. GROSECLOSE, H. N. 
CARLETON, A. M. HARDING, J. L. RILEY, POLYCARP HANSEN, E. B. ESCOTT, 
G. Y. SOSNOW, J. Q. MCNATT, 0. S. ADAMS, HORACE OLSON, T. C. AMICK, 
L. E. LUNN,-PAULINE SPERRY and the PROPOSER. 

433 (Calculus). Proposed by LOUIS O'SHAUGHNESSY, University of Pennsylvania. 
Solve the differential equation 

dxi x 

I. SOLUTION BY EMIL L. POST, New York City. 
We have 

Xd y (1) 

Operating on both sides by di/dxi (see next problem), we have 

di3 x dZ3y ZIy (2) dx dxy] dxy 
But for any operation f(D) 

f(D)u.v = uf(D)v + duf'(D)v +d2uf" (D)v 
dx 1!1 dx2 21 

Let 

f(D) =DI = di U; f = $; dsi 
dxI x; dx1 

Then 
di3 [ ddi] = id diy 1 dZ- d1y dy + iY dx dxi xidj 

J Idx d-x(3 
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Substituting from the original equation and (3) into (2), we have 

x dy I = Y . (4) 
From this we have 

log y -1/x-i log x +log C, 
or 

y = Ce,(llx)x4. 

II. SOLUTION BY THE PROPOSER. 
According to Professor Kelland (Trans. Royal Society of Edinburgh, Vols. XIV and XVI) 

the general differential operator may be defined as follows: 

dx." r(- n) - 

for all values of n and u. We have r(n + 1) = nr(n). 
Let us assume y = Ao + Ax-4 + A2xl + A3x-4 + 

Then 

dy= (- 1)i Aix-' + A2x- + Asx-2 + } 
and 

Y = Aoz-1 + Aix-I + A2x--2+ Aax-i +* . x 
Hence, 

Ar(l)A = Ao and A1 = :-Ao =-iJAo. 2~~~~~~~~~~~~~~2 
For, since r(p)r(i - p) = Tr/sin pir when p is a fraction less than one, then r( ) =Fr. 

Also, r(1) = 1. 
Furthermore, 

i A. = A =-i4Ao, or A2 =-2Ao, 

since r(D) = Jr (J) = Jr; also 

i r(2) A. = A2 2Ao, or A8 =- rAo = iGAo. 

Finally, y = Ao(l - i4rx- 2x-1 + irxQ + **-). 
Note.-This problem, which is very similar to one solved by Professor Kelland, was submitted 

because it was thought that it might prove of interest to the readers of the MONTHLY. The pro- 
poser would be glad to see some discussion of the subject of general differentiation. 

The above solution may be considered as a reply to the following question: 

360 (Calculus.) Proposed by ELMEB SCIKUTLE , Brooklyn, New York. 
What interpretation must be given to 

dly so that di d1y = dy ? 
dxi dxi \dxi/ dx 

435 (Calculus). Proposed by B. F. FINKEL, Drury College. 
Show that 

Go 
C-x2-a2/x2dX = {T- 

fo ~~~=262 

by a transformation, rather than by the usual method of differentiating under the sign of integra- 
tion, as, for example, in Byerly's Integral Calculue, page 106-107. 
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