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A CONSTRUCTION FOR A REGULAR POLYGON OF
SEVENTEEN SIDES.

By HerserT W. Ricamonp, King's College, Cambridge.

LET 04, 0B (fig. 6) be two perpendicular radii of a circle.
Make OI one-fourth of OB, and the angle OIL one-

fourth of 014 ; also find in 04 produced a point /" such that
EIFis 45°. Let the circle on AF as diameter cut 0B in K,
and let the circle whose centre is £ and radius K cut 04 in
N, and N,; then if ordinates N, P, N,P, are drawn to the
circle, the arcs AP, AP, will be 3/17 and 5/17 of the
circumference.

Proof. Let C denote the angle OIE, so that 4C= 014,
and tan4C'=4; also let & stand for 27 /17,

Then (cf. Hobson’s Trigonometry, p. 111)

2 (cosa + cos 20 + cosda + cos 8a),
and 2 (cos 3o+ cos ba + cosba + cos Ta)
are the roots of z* 4+ 2 =4, or of

2"+ 4z cotd C=4.
Therefore

2 (cos &+ cos2a+ cosda + cos8u) =2 tan2C,
2 (cos 3a + cos b + cos bz + cosTa) = — 2 cor 2 .

Again, 2 (cos3a+ cosde) and 2 (cosba -+ cosTa) are the
roots of
a’ +2zcot20=1.

Therefore 2 (cos3a + cos Hz) = tan O,
2 (cos6a + cosTa) = —cot (.
Similarly, 2 (cos a+cosda)= tan(C+45),

2 (cos2a + cos8u) = tan (C'—45").
Finally, we may write the results in the following form :
2 co83a+2 cos5a=2 cos a.2 cosda = tan
2 cos a+2cosda=2 cosba.2 cosTa=tan(C+45")
2 cosba+2 cosTa=2 cos2a.2 cos8a = tan (' + 90°) ().
2 cos2a + 2 cosBa =2 cos3u.2 cosSu = tan (0 —45")
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Now, by the construction given above,
ON—-ON, OE OF

2c08 P04 +2cos P,0A=2 ) =4 oo =7 = a0 (04
ON,. ONX, OK* OF

2 POA=- 2t e S Wt
c0s P04 .2 cos P,04d=-4 OF Yo" *oa

= - g?: tan (O — 45°).
Hence P,0A = 34 and P,04 = 5a.

Many other geometrical constructions are suggested by
the equation (4); the one selected seems to lead to the most
compact figure.

It may be similarly shewn that, if 20 be the acute
angle whose tangent is 2, and « stand for 275, then will

2 cosa = tan O, and 2 cos2a = — cot C.

Therefore (fig. 7), if 04, OB be two perpendicular radii of a
and J the middle point of 05 then the ordinates drawn circle,
through £ and 7, the points where the bisectors of OJA

meet 04, determine on the circle four points which with 4
form a regular pentagon,

ON THE GENERAL EQUATION OF A CONICOID
THAT HAS DOUBLE CONTACT WITH TWO
GIVEN CONICOIDS.

By A. C. Dixon, Fellow of Trinity College, Cambridge.

TAKE the equations of the two given surfaces in the form
Szaax’+by' +cz'+du'=0,
8, = ax'+ by + e’ +du' =0.

Then the equation sought may be written in either of the
following forms:

8+ (Lo +my+nz+ru) Mz +py+vz+pu)=0,
S, 4+ (la+my+nz+ruyAa+py+ve+pu)=0.
Since these two equations are equivalent,
L +Mm, _ Lv,+Amn, -z
Ly + Ny Ly, + Ay
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