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Abstract

This paper describes computations of the relations between the circumradius R and area S of
cyclic polygons given by the lengths of the sides. The classic results of Heron and Brahmagupta
clearly show that the product of R and S is expressed by the lengths of the sides for triangles and
cyclic quadrilaterals. In the author’s previous paper (2022), the similar integrated formulae of the
circumradius and the area for cyclic heptagons were computed by the method of numerical interpola-
tion, consuming about 17 days of CPU time. In contrast, we consider the symmetric expressions on
the complex plane according to Robbins’ formulation, and try to apply elimination by resultants. As
a result, we have succeeded in the computation for the cyclic heptagons, with only 3 hours of CPU
time, where the result should be a polynomial equation in z = 4SR with degree 38 and 31,590 terms.
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+ (DlGZlﬁ 4+ Dlz) + Dy
ZD5b, BLOEE TR AR MR D KR EHEUL,

Dy 102,247 3 (feeifi & 72 % Y RUF 125,054 1)
Do 554,173 10 (IR RBOBBIC K 50T, His)

(32)



Yo TW5S, FEANTREREH I T 2 BERE D - D753 1 X,
Dqg : 165,235 - — (BFHBIAN) - — Dy : 4,116,544

LlRoTWT, FIREFRZHRIZBRATE 20 THNIRO oNDWRENEIR D 2%, BIENZMEE L TV
BN, LAt T, HEFIRICHERY TIEdH 5%, MLNOREFREREL 25,

fIRE 1
n=_8DEHAEIE, R (20)I1THYSTEATFTIVE I h) = (fi,..., fs,h) £72B. ZhblE, WEe 24 %
R {s;, 75} DEERE R TWED, 2205 7 2METERNS?

5.2 Robbins OEFEAR (n = 5,6) A & ORERK

Robbins[6] Ti&, HEARZEET LD, LD XS BRALER217oT W05, s1,...,8 & 6 IRDHAK
WFER, ug = —482 £ LT, LANEWSKT 5. 772U, crossing parity ¢ DfEIE, 0 (FAK) - +1 (MA<A
) - -1 GRMANAR) 22802 d 5.

t1 = S

ty = —so+13/4—uy

ty = s3+tita/2 —¢€-2,/56 (33)
ts = —sa+t3/4+¢e-t1\/S6

ts = s5+c-t2y/56

IDEE, REIC 2 ITBT 2 3IREIHR ug + t3z + t42? + t52% OEMGEMA (HHIR) 25
385 — dugtd® — At3ts + 18uatstysts — 27Tust: =0 (34)

VD uy (ERE) ICBET 5 TIRGRER %25, W5 DA Robbins DFERTH D, Lizh-T, TDhHE%E
CHIRE < R AROBEIZHHEATE RV, L WVI00E 5 —DORRETH 5.

fEiRE 2
FREDOEDICTEH U7 3IRB AR ug + t32 +t422 +t52° %, Z = (4SR)?2 IZOVWTOBBKRRNIZHFEZHZ S
NP ?

Maley 1E4 [1] 12 £ D, n=7,8 DEAI, 5 EADEREM] TRET 2, 2553 “Hl x LR O
RIEBEBZSNEVD, RIABKETH 5.

B

RSB (21K03335) DBk Z 21T TWa. £z, EEILEFA - LEFEIN T H 5 5 MR
ERFRHTRAZERT D B 2 % 1 T 5.

Z £ X ®

[1] Maley, F. M., Robbins, D. P., and Roskies, J.: On the Areas of Cyclic and Semicyclic Polygons,
Advances in Applied Mathematics, 34(4), 2005, 669-689.



BARRE— FINEES I TGRIE Y TSEEAHE (1600)) 12351 BARIZ DUNT, SO A SRR R 7 i
#%, 1815, 2012, 124-132.

Moritsugu, S.: Integrated Circumradius and Area Formulae for Cyclic Pentagons and Hexagons, ADG
2014 (Botana, F. and Quaresma, P., eds.), LNAI, 9201, Springer, 2015, 94-107.

Moritsugu, S.: Completing the Computation of the Explicit Formulae for the Circumradius of Cyclic
Octagons, AL (Bulletin of Japan Soc. Symbolic and Algebraic Computation), 25(2), 2019, 2-11.

Moritsugu, S.: Computing the Integrated Circumradius and Area Formula for Cyclic Heptagons by
Numerical Interpolation, #NMER (Bulletin of Japan Soc. Symbolic and Algebraic Computation),
28(1), 2022, 3-13.

Robbins, D. P.: Areas of Polygons Inscribed in a Circle, Discrete & Computational Geometry, 12(1),
1994, 223-236.



