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XLIII. A Demonfiration of Two Theorems wmentioned in
Art. XXV. of the Philofophical Tranfaétions for the
Year 1775. In a Letter from Charles Hutton, E/g.
F.R.S. to the Rev. Dr. Horfley, Sec. R. S.

TO THE REV. DR. HORSLEY, SEC. R. 3.

REV. SIR, ‘Woolwich \X;:;xu:,hR:)’y;z.Mﬂ. Acad,
R. {‘;1‘7%2-7: HE following is a demonftration of the

two theorems mentioned in Art. XXV,
of the Philofophical Tranfa&tions for the year 1776,
If you think them proper to be inferted in the next
volume of Tranfattions, be pleafed to communicate
them to the Royal Society for that purpofe, from, &c,
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THE DEMONSTRATION:

Parallel to one fide, aF, of the polygon ABCDEFy
through all the angular points, draw BH, CI, DK, EL,
FM. Then are the feveral angles, which are made by
thefe parallels and the adjacent fides of the figure, re~-
{pectively equal to the fums of all the exterior angles of
the figure, from the beginning to the place of each
angle; by the beginning is meant either extremity of
the fide aAF. Thusthe ~ NAB =g, the £0Bc=a + f3, the
cicp=a+B+y, the LxpE=a+ B +y—d (for here %
being without the figure, is fubtracted inftead of being

6 added)
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added), the 2 LEF = + B+ ¢ — 0+ ¢, &c. All this is evi-
dent from Eucl: I. 29.; the angles we {peak of being
thofe, which are meafured by the little arcs defcribed
about each angular point in the figure.

I. If right lines, AH, BI, CK, DL, EM, be drawn from
the angular points, perpendicular each to the parallel
which pafles through the next angular point, the fums of
the perpendiculars, drawn in contrary directions, the one
upwards, and the other downwards, will be equal. And
each perpendicularwill be a fourth in proportion with the
radius, that fide of the pelygon which is adjacent both to the
perpendicular and the parallel on which it falls, and the
fine of the fum of the external angles taken to that inclu-
fively from which the perpendicular is drawn. ‘Thus,
AH + BI + DL=CK + EM; andrad. fin.x = AB : AH; andrad.
fin.a + (5= BcC:BI, and in like manner of the reft.
Take the value, therefore, of each perpendicular by
thefe analogies, putting unity for the radius, fubtract
the fum of all that are drawn upwards. from the fum
of all that are drawn downwards, and the remain-
der, put equal to o, is the firft equatibn that is,
aH=ax {. ¢ (for £ ABH=2, ¢); BI= bxfa+18 (for
f. 2 1cB=1{. . uBc = {. of its fuppl. oBc or & + B); in like

manner, ck =—cx La+B+y; DL=dxfla+LB+y—-J;

EM=—ex{.a+fB+9—3+¢ &c. the laft perpendicuiar
will always be = o, becaufe the fine of 360° or of
a+fB+y—d+e+ is nothing. Hence ax fa+éxf
a+B+cxfoT'—Fm+dxfoc+N+7 S +exd.
a+@B+y—d+e=AH+BI — CK + DL~ EM = 0, which 1s
the firft equation. II.
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1L In like manner it appears, that the intercepted parts
‘BH, CI, DK, EL, FM, AF, of the parallels before-mentioned,
are equal to the feveral correfponding fides drawn into
the cofinesof the fame fumsof the exteriorangles (the ra-
dius being 1.); and becaufe BH—CI=DK=~EL+FM+AF=0,

therefore ax cof.a+4 x cof.aT-ITBH'x co£6c+[§;7+dxcoﬁ
a+P+y—d+ex colig+B+y—d+ e+fx cola+ f+y=d+e+d
=0, which is the fecond theorem. Or, for the laft term,

Sxcofia + B +y~J+e+ ¢, of this latter theorem, might
be fubftituted its value f only.
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