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292. Proposed by C. N. SCHmALL, New York City. 
In a bombardment, a battleship directs its fire at a fort standing on a hill whose height is 

a feet above the sea level. The angle of elevation of the fort is found to be b. If the initial velocity 
of the projectile is v, show that the fort will not be struck if v < Vag(l + csc 0). 

NUMBER THEORY. 

When this issue was made up, solutions had been received for 200, 203, 206, 
207 and 210. Solutions of 189, 191, 192, 196, 202, 204-5, and 208-9 are desired. 

211. Proposed by E. T. BELL, Seattle, Washington. 
If an odd perfect number exists, the total number of its divisors is a multiple of 2, but not of 

4; or, what is the same thing, an odd perfect number must be of the form p2a-110, where p is prime 
and a is odd. 

212. Proposed by ELMER SCHTuYLER, Brooklyn, New York. 
Given any positive integer N greater than 1; to prove that the sum of all the positive in- 

tegers less than N and relatively prime to N equals 2N p(N). 
213. Proposed by R. D. CARMICHAEL, Indiana University. 
Prove that no relatively prime integers x and y exist such that the difference of their fourth 

powers is a cube. 

214. Proposed by A. J. KEMPNER, University of Illinois. 
Let a be a positive integer 2, and let T(n) denote the number of distinct divisors of the 

positive integer n, including both 1 and n, so that T(1) = 1, T(2) = 2, T(3) = 2, T(4) = 3, 
Show that 

2;n-]. T(n)/aGn = 2;n:-O 1/(an 1). 

The special case a = 10 gives, as is easily seen: 
` 

08 
Tn 

+ + +1 1 1 
,z1, 1+iy+il+ il?l 

SOLUTIONS OF PROBLEMS. 

ALGEBRA. 

396. Proposed by H. E. TREFETHEN, Colby College. 

Show that 1 + 1 1 1 
Showtat3+3 5 7+91 3 7 

I. SOLUTION BY HORACE OLSON, Chicago, Illinois. 

x3 x5 x7 x9 x"i 
Let Si represent the sum of the series, x + - + 9 + -j -* 

of which the first member of the proposed equation is a particular case. Let S2 
x3 x5 x7 x9 x11 

represent the sum of the series x - + - - + - + * .. By calculus, 

Si =j (1 + X2 _ x4 - Z6 + XI+ X10- *.*)dx + X) dx 

tan-l ( 42x+ 1) + tan-1 ( 42x - 1) 
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Also, 

S2 = f(1 - z2+ X4 - XI+ x8 -_0 + * *.)dx dx=tan71x. 

Letting x = 1, we find 

1 1 1 1 1 tan-l 'Q22+ 1)+tan'l (J-1) 
$1=1+3 -5 -7 +9 + 1 -*= -42 

tan-l ( 2 + 1) + cot-' ( i2 + 1) 7r 

2- 2 -0 
Similarly, we find for x = 1, 

S2 = 1 -3+ 
1 

9 - 
1 

* tan--' = 1111 9 1 4r 

Therefore 

= 1+--- + + 2 1 + + + 
2 C2 3 -5 7+9+11 3~ 35 7 9 11' 

II. SOLUTION BY HERMON L. SLOBIN, University of Minnesota. 

If we develop f(x) = 1 as a Fourier Series 

f(x) = a,sinx+ a2 sin2x+ + a.,sinm+ m , 
where 

am = - f(x) sin mxdx, 
we note that 

1 ~~~~~~2 
Isin mxdx= -(1- cos mr) = 0 or , 

m m 

according as m is even or odd. Hence, 

14 (sin x+ sin 3x siLn5x+...) 

Letting x = 7r/4, we have 

7r {@ 512. 1_ -C 1 -4- 1 - C2 1 1 1 
4 (2 +2 *3 2 5 2 7 * = 3 5 7 

Therefore, the left member of the proposed identity = & * 7/4. 
But we note that, since 

X3 X5 
tanve x = 1 - 3 + 5- w i t 

upon putting x = 1, we have 7r/4 = 1 -1/3 + 1/5 -* which is the series in 
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the right member of the proposed identity. Hence 

1 1 1 +1 +1- **= ( 1- + - 7 1 

III. SOLUTION BY J. W. CAMPBELL, University of Chicago. 
Let S = sum of the series, 

11 
sin 20- sin 40+-sin60- 

Then S is the coefficient of i in e26 -2e440 + 
1 
e6Si-* *, that is, in loge (e2iO + 1), 

or in loge eiG(eio + e7i0), or finally in iO ? loge (2 cos 0), which is 0 itself. 
Take 0 = r/8. Then 

ii- 1 1 1 1 
7= - - 2+ a1 + + - ++6 

= 1 1+ 3 _5 _7 + 9 2 * )1(1 3 +5 ... 
That is, 

1+----3 (1) 35~ 7 9 L82\-35 

By Gregory's Series (Loney's Trigonometry, Part II, ? 94), 

0= tan 0-tan30+!tanl50- ., (-- <?0 3 5 4 --4, 

Take 0 = 7r/4. Then ir/4 = (1-1/3 + 1/5- *.*). Hence, 

8 = 2 1- +15_... (2) 

Therefore, from (1) and (2), 

1+ -- - + -9+ ***= (1 3+5 ) 

Also solved by C. E. HORNE, A. L. MCCARTY, A. M. HARDING, DAVID F. KELLEY, ELMER 
SCHUYLER, C. N. SCHMALL, and J. W. CLAWSON. 

ALGEBRA. 

397. Proposed by W. H. BUSSEY, University of Minnesota. 
12 oxen are turned into a pasture of 31 acres and eat all the grass in 4 weeks so that the 

pasture is bare. 21 oxen are turned into a pasture of 10 acres and eat all the grass in 9 weeks. 
How many oxen will eat all the grass of 24 acres in just exactly 18 weeks, it being assumed that 
the grass in all the pastures is at the same height when the oxen are turned in, and that the grass 
grows at a uniform rate. 


	Article Contents
	p. 123
	p. 124
	p. 125

	Issue Table of Contents
	American Mathematical Monthly, Vol. 21, No. 4 (Apr., 1914) pp. 105-138
	A Note on Plane Kinematics [pp. 105-113]
	Note on Certain Algebraic Equations [pp. 113-115]
	A Plea for Less Formal Work in Mathematics [pp. 116-117]
	Book Reviews
	Review: untitled [pp. 117-118]
	Review: untitled [pp. 118]
	Review: untitled [pp. 119-120]

	Problems and Solutions
	Problems for Solution
	Algebra: 408-412 [pp. 120-121]
	Geometry: 437-440 [pp. 121-122]
	Calculus: 359-362 [pp. 122]
	Mechanics: 290-292 [pp. 122-123]
	Number Theory: 211-214 [pp. 123]

	Solutions of Problems
	Algebra
	396 [pp. 123-125]
	397 [pp. 125-126]

	Geometry
	425 [pp. 126-127]
	426 [pp. 127]

	Calculus
	341 [pp. 127-128]

	Mechanics
	276 [pp. 129]
	280 [pp. 129-130]

	Number Theory
	187 [pp. 130-131]
	197 [pp. 131-132]



	Miscellaneous Questions [pp. 133-134]
	Notes and News [pp. 135-138]



