East Asian Math. J.
Vol. 31 (2015), No. 4, pp. 483-503 ul
http://dx.doi.org/10.7858/eam;.2015.036

“YN

YOUNGNAM MATHEMATICAL SOCIETY

staestol A Auztae] Arzstel] Wk AgE A7

Inductive study on the re—organization of regular polygons in school mathematics
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ABSTRACT. While some studies have examined the concave and convex
regular polygons respectively, very little work has been done to integrate and
restructure polygon shapes. Therefore, this study aims to systematically
reclassify the regular polygons on the through a comprehensive analysis of
previous studies on the convex and concave regular polygons. For this study,
the polygon’s consistency with respect to the number of sides and angles
was examined. Second, the consistency on the number of diagonals was also
examined. Third, the size of the interior and exterior angels of regular
polygons was investigated in order to discover the consistent properties.
Fourth, the consistency concerning the area in regular polygons was
inspected. Last, the consistency of the central figure number in the “k-th”
regular polygons was examined. Given these examinations, this study
suggests a way to create a concave regular polygon from a convex regular
polygon.
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r | 5r(r=1)/2+1 5r(r—1) +1 15r(r—1)/24+ 10r(r—1)+1 25r(r—1)/2+1
r=1 1 1 1 1 1
2 7 13 19 25 31
3 19 37 55 73 91
n==6 4 37 73 109 145 181
5 61 121 181 241 301

r | 3r(r=1)+1 | 6r(r—1)+1 9r(r—1)+1 | 127(r—1)+] 15r(r—1) +1




497
) +1

nkr(r—1

A

J

%
S

1l
H

st Aty A7zl e A

(AkA An/k8 =8F) ArA AnZdd 9

°o|tt. i

TEERERTE N R F W
~
ueoco_e%urmmeWﬂr.wH&m%
Z._o ﬂi &R ‘D! 0?._ ,UI lE [ze) . ™
&o%%%%ﬂnﬂ 7ME@Q
_W .L.xA<O\W.I.VI;OL 3o
SET ORI G A
T N
pHETRE T T2 LR
J —~ NE o X° 0o
FasipErseEe e
TwmE N =0 A
S T
_ZEATM__/_H Muﬂbﬁﬁw%ﬂﬁlaﬂaﬂ?
1w ﬂ&o LA
M B T W o TR R o
B o o &gt B o
N o) X oo B QXX o %
W ERT T R
.UI7‘| C|_ o ,m f
Pyl #e T EEETE
.ﬂﬂll%%wﬂ_od’ %Joqﬂl
U.__v M.A C.*a:iqxa‘_ﬂwl
SR ) do of T U BTy
o,_ﬂguﬂulmm%ﬂmﬁ%igﬁ
I Mt
S rEEETBTEELC
MWom DR XOR N oo BN W o
_o\Ll\_Il.Vl ﬂ_Tﬂ ﬂ_.nm ,lﬂ_lk
o =0 on T /n@vﬂ.m
ﬂ.?ﬁaiduﬂz_llgﬂrmuoﬂoqoln
ﬁoeﬁﬁﬂo_%du_ﬂ_,;b%ﬂhaumwmw
._—ln_v:LAW‘Ol_/.A M_OINM_/ME_vEﬁX\m!
Wy o= BT W RS o o wp 7
W o w TN W
<R 6N N o El‘_u_/uﬂm.._
N TR T RO OB
R WET T ARH T

12
13
14
15
16

11

V—4>9} 2},

A
it

=2
L

, 1 AdE <

IV-4> nof ok

<H
10




498 TE - A el o

Ho
o,
ok
B

lo
R

,2,2,3,3,4,4,5, 59 &2 PHoz y4d
n

A 1
9 fdol YYEL ¢ 5 Ak WA SPE 54 agl o
=z =]

[e)

o} >o%kE W
FafoF sh= A 7hed o853 AuAd JieE o, o2 Aosdu(d, k= A
A, n 501/de A=), o2 /bR AAY 0,9 e Tl B9, o,
olgb= Fde 1,1, 2,2, 3,3, 4, 4,5 5 o2 Uyddrh wpA o ghe
5w Aed w2 Fiste] n@E vk WA, nol Y wolth k
o] WE 2< k< [%]7} "y webA ol & wbSshE ko] AgE [%}7101 |t
nE Adgolnz [%}—1—8— (n—3)/20.2 AHAr}t., po] Egolmz puial
om—15 Y m—28= o] EHHAT(E, me 30149 AF). S nol

d otk ko W= 2< k<n/27} AUt wEbA o] & THSEhE kY A

A 2=

=T

= (n—4)/20.2 AHHT} po] AFolBmZE pilAl 2mES Yo m—28tE 2o
== m

, m 30149l A4, wpEbA pol E4Y ul o, 3 4,0 B 2
& 7 AL nel 5elde A W oo, oL, AeIZ7E HHE Al o gl
o wad o =10|BZ o olas 9 1,1, 2, 2, 3, 3, -9 s} At
(n> 5% A45)
olAl 1,1, 2, 2, 3, 3, 4, 4, 5, 5, — & $Jol A 2719 F4Le] Folgtn
A7y 4 o9tk weEbd 1, 1, 2, 2, 3, 3, 4, 4, 5, 5, =
1/2, 1, 3/2, 2, 5/2, 3+ 9] gEE  AYHE= B 129 Ay
1/2,0,1/2,0,1/2, 0, - FEZ A== FFo oz Aze = g}, oju 7t
Zve] $£dS p g0l ZAFTH p =1/2+m-1)/2, ¢, ={1-(-1)"}/4 & Y}

9o otk wEbA o, p, g, Ol BE {2n+1—(—1)"}/40] HT}

(Hn/kZARBoX e 258 AT <) An/rdBolAe -9 #*2

oMol FolHVIE Bal BEF AUAYs} 2B JrAY Abele] B
g wasiglt. o2 Fo ¥ =de] AR AT & Un

WA n=59 W A AL Gaddel @ wael e 6, =02
ofth. mElW [y N-12lo4 HelM 47 ¥ =3e el Hu, whim
Q= 2 Auggel @ W Ze AuAPe F Wl olfm Yt ozt



sapatol A Arhagel A FEse] d AdA AF 499

\ \
e L \ ek =%
. i - o -

(e v-12] Fe 57 (13 V-13] e ez (11 V-14] Be 87
% o0A, n=69 WE An n=59 Wb g Pyoz Yt
(29 NV-13]el4 2 Aizbadel § W e Qrpzael 3 o] of

dn/3—m=n/37} fFTEFETE o= Ae/37F el T uizhe] A7]ek st

A A, =74 HE AR p=7 o]F o= JuAPEL BF 29
ofd e 7 v BEEcIth wWEA n=7 o]Fel Yo BE AuAEES
e SR vehds =80 iz a718 5 7E Aok ¢4 19 A3
= Arels n=64d Wk 2 @S ARESt el |W 108/7 -7 = 3x/70]
e e A S e g ATk ook Zel AnZtge 1 HolA UEd 2
=3 Auzgolst F55= B9 3 Uihs g oleh sk EW b s et
= A% 2e WHeR 5,85 et 5,0 w2 p,& ebe A
(r—a:) /29 6= WA 2 ZOoBR o —ntp, olFhe dnbAe] dojxl
thool7lel % ghee BT tiSlSt sn/7 — 1+ 30/7 = /7 olth o]7]A
3r/1 w/TE 247 ABr/27bg e & Uizt Ar/sAgel & Wize] Av)ek Zn

Ul WA, n=8Y WE AHRA [H V-14]o04 n=7Y Wi} 2 PR
Hs shd 61A8‘\_O: 3n/2 —n = w/27} ¥ 3L, ,82‘8% 3r/4 — 7+ 7/2 = 7/47} H
714 T A3 gk on/29F n/av A8/274 I As/37E ] @ Wizbe] A7)
A S o)
R = =

AFAAe] Asg Eim dwHom Ysted Avng. s e @



~ ~ N
, I N B
s aoﬁom_mwﬁmﬂwéu Lll.iﬁ@.uﬁo Y
o o= I _E ﬂﬁEﬂo.Lﬂorzaa T %@iﬂad.).
Y koo T 3 3 w oo B o
Ed o " o ;oxthL,* o) = N TF ,;oo_Lil
£ = ) o s ) 7o ) H or m o)
— o= . + - ) — LEHoUW@]o o)y
e = 7 ) o TRy IR A 5 o %
CRC) T ) A I R ﬂﬁ%%mlﬂr%aﬁlﬂ
S0 o N )
" onom S) Cl A ol on_uT 1 L= ] o pjy ﬂyUrm o nsn = oy Mﬁ
of & & - ‘Dr = ME‘|EHEﬂ ‘WJI]‘%Q‘_XWM_; i
T E + MW % AR MP,_ 63 B 2o WO Ho mﬂ
U . = K ofp B X = X o ) = ! = No o ,Dl
e Ees ToToe 2 ST Eplatre, ”
® R . P =N EAR
. AT <5 B B %u%%%%%% urﬂwﬂwqw%m ;
ok AR - = LW 2 JEl_o [ %olﬂmt‘mﬂ Z_Q.L.L @r\
- o B T = ojy o)) o7 WonR KT T T = o =
%o Ar ku A = ST ojy mW dm B mo = 7_n. ) N o Mo Wﬂ o S ol )
o TEwEL LT e e N oy S T2 TR oo o= O
n_rmosuo(ﬂwln NB Q7ﬁﬂr1_ﬁ o‘q J%o7dﬂﬂﬂ,9 o0 T
™ ‘mx__HL\ww/,Ot 7n ﬂuﬂrj.om.JIV ﬂﬂﬂﬂﬂﬂ,ﬂ)nﬁ
g Oy P oM = e P2V E oz _NhTEAas
kT < = + q R T o T = o .xbﬁ/Kh
o}/ g g EE E o T ,H_ol ‘_lry| ~ o AT i) o7 _lm_u .= o ﬂﬂ T \Ul LS o=
¥ Lt REElma T U o TEI I g s
: %ﬁimoﬁ wﬂodu S ﬂ_.ovo.ﬁ?ﬂﬂ_._i %,mmﬂo;rﬁﬁqoumﬂwﬂ
= TO — _— _ o Jarl c
r \.H./ﬂ_EHno_Wl_;MA_lXan — 5 e ﬂﬁ_ﬂ_lﬂrw ‘_&ﬂ&ﬂoﬂ;oﬂrm,_@oks
. +m%é7%+ﬂmw P %%aoia‘,o I T
£ T N gy o 7 AT N ﬂﬁ]Ur_o% 1 =T N
ey FERE T STy A W ® oy X N ﬂrmﬂ%memmoi
. %Mqﬁgﬁ%ﬂoﬁ.fd;. " N Eﬁﬂ‘ﬂozﬁuwmuﬂ mﬂmmaoonﬂmu -
) 3T e = Y > g_o&ﬂ R
] T Em B R N e ﬂﬂon%ﬂ/nﬂﬂi
o SR - nr o AR W E xR OL
o . - & N qu%i_&.Eﬁt iy L = . Ty
‘ O o ¥y 4 7T L of = %mo.%ﬂr.wa} iﬂﬂz%mﬂu%%
AT T e B oL m I = TR B X9 ., =
£ £ [ SRR FLUA M 5 s - . ~ ~ o
ﬁﬂﬂemmm__ o S w ﬁ%ﬂgﬂﬂ%%drﬂmﬁ#ﬂwaﬂﬂmumo I
L. )7)%,.) E]O 0 ]H_! 8 m\uk
Ewuﬂmanwuman Y moRe > my W O W mwoﬂﬁabtaolmﬂii =
ol K = a5 T Z o) o o) o M o
N NI ol
2 ERCe (

n

n



501

nZz;

Ao ATzt ik 7
nkr(r—1)/2 + 1 o]t} oAAA, A1A

1 kMTI1) -

=

L~ ) B - N A P
L W BT E G W R o W
Lo R o W =1
= — o - MWolr i J
_ﬂ'_o%_{w_iﬂ ﬂumﬂ . 20r ®
G Vgﬁﬂﬁroﬂm}o_x%ﬂ%% ql_an.-
=l mow N o X OB o) W = o = T
o BB =
. H ol Y - N o B 1 N 2= o B
™ [Eﬁgonnﬂmdr_o, = o al : )
5 o Mg R H e o 2 E i u o | M
) i%yw%ﬂ%iwﬁﬁ%m@ S ™ ﬂ #5 |
? dzte.piFELET B BT F
: T [x] e
aw_.qﬂ_o,uﬂL_/Ao,_dﬂaWuﬁW - mo..%wmn M.v o
w BN T N AT 51 el %] | B
e . T ) T o | || = |[L= w| N
GG R wWoR B o LAl 5L m T
‘_J!X_/_lm _.E — H | 0 -
©E NS ooy ®X oo o . s |8 ® ®
=0 N ]nwlo_oaf.q w > N
AE]JU ywr.._ogo }Lwr]rmd}\ol g g .mu T UT._
poNTBE S W E e ® LRl = | e 5
R S N R} ¥ ] REANM i
o o o o T - W R H N iy & = = T <+ .
ol T AN e R O = o [ —— o
T L T PRy YW i A
oy ay % ‘_.rw T o ~ il BN el e ) A ol
il -~ .= T —_
&OHOXOATNJH,%,O'MMIOOZ@LM\HWEE |wm =
ﬂ_lﬁﬁﬂq_%,_.ma @_ooxﬂm_u ",ﬂLHpr]nuu _ao 7o =
=Py PO R T, ¥ 5 o
gy M AT N R B E Ll S
=% o Tk R N N AR —
TLR & o PArxw s R 2 |~ []§—
WAATZﬂﬂ_od.ﬂorHﬁoﬂeWﬂo:.L i m %
g o s T N AR B o Ol ) » =51
Mﬂﬂgﬂﬂmrmo%arﬂ:iWﬁ 4
T - MR RS NP B G K e
dl%tﬂﬂﬁ el i Ko © ﬂAl_qw‘_ of wr — —
MR T o= g oo L AT
T o o G ws e W oE
~ o o M R B ooE B W N OB W e wR

7}8}7]44(2011). 2009704 4

%

(1]



502

FEIH AR e FAHEF-H LA
WEE(20150). 5l 831, aHH
WEE(2015h). 25l o3 -2, WS-
WEE(2015¢). 250 428H -1, W,
WEF(2015d). ST 84 -2, WHH-
ARIA(2004). Fol wel ofgh kg, AEantg 7). AFoiehun sl a WS

&, 6(2), pp.125-143,

$(2010). ZAIRA, BEAL,
7

>~
2, B2y, A5

=
5
o
o
2
o
>
o
o
B
ogh
)
ok
o
of
=
o
S
—
o
&
ofN
Lot
=4
—
Lok

1, oOWH

hl .
7B, 2R, FA, A, e, 2, Aed, A3, FHH2015).

o ’ ’ , S HCE, €7 F 3 23
a8}, R,

AN, 2R, e, A, W, 2, A, A9, 7sH2015¢). Tkl 3%
d S Gpldls,

A%, AL, HR(2011). 3u) A% A sdE flsh A4 7] AL

]

BRI (2004). T30l tlSAIT 4, AEAL

ukgk2)(1991), A3 gjakaaba g sjal,

HB(2012). 7tz e 843l Arjzte o)ole] B tlat o, dlelualsla)
=54, 15(1), 183-197.

o]F-$(2002). 71aste] A w7 ot W, gk

ZQ157(2006). HAEAA tiZd Aolte] A B dgtistal wgthe AALekel

.

2207](2008). Aeh sics] gl ANE AARe] Aw B AT gEEtE)
1219235, 119-134.

§12171(2003). WAFE 918 8ML, alp-AL

Boyer, C. B. & Merzbach, U. C.(1991). A History of Mathematics, John Wiley & Sons,
Inc.

Coxeter, H. S. M. (1973). Regular polytopes. NY: Dover Publication, Inc.

Dresden, A. (trans.Van der Waerden. B. L.)(1963). Science Awakening, Science Editions.
Euclid(2003). Euclid's Elements: All thirteen books complete in one volume, Green Lion
Press.

Eves, H.(1962). An Introduction to the History of Mathematics, Harcourt Brac.
Griinbaum, B.(2003). Are your polyhedra the same as my polyhedra?. In B. Aronov , S.
Basu, J. Pach, & M. Sharir (Eds), Discrete and Computational Geometry (pp. 461-488).
NY: Springer.

Heath, T. L1.(1952). The thirteen books of Euclid's elements. London, Cambridge
University Press.

Heath, T. L.(2008a). A history of Greek mathematics (Vol. 1), Adamant Media
Corporation.

Heath, T. L.(2008b). A history of Greek mathematics (Vol. 2), Adamant Media
Corporation.

2L



staetol ) Aridge] Apxstel q@ AgH AT 503

[29] Klein, J.(1968). Greek mathematical thought and the origin of algebra, Dover
Publications, Inc.

[30] Kline, M.(1972). Mathematical thought from ancient to modern times: Volumel, Oxford
University Press.

[31] Lambert, L. J.(1906). The educational significance of sixteenth century arithmetic,
Columbia University.

[32] Lucas, N. H. Phillip, S. J. & Jack, D. B.(1988). The Historical Roots of Elementary
Mathematics, Dover Press.

[33] Smith, D. E.(1958). History of Mathematics, Dover Press.

Hong, Dong Hwa
Changwon Science High School
Changwon, 641-500, Republic of Korea

e-mail: acedone@naver.com

Suh, Bo Euk?
Chungnam National University
Dajeon, 305-764, Republic of Korea

e-mail: eukeuk@cnu.ac.kr

Park, Eun Ik
Changwon Science High School
Changwon, 641-500, Republic of Korea

e-mail: parkeunik@naver.com

Yoo, Seong Hoon
Changwon Science High School
Changwon, 641-500, Republic of Korea

e-mail: shyoo902@naver.com

Choi, Eun Seo
Changwon Science High School
Changwon, 641-500, Republic of Korea

e-mail: cys32@naver.com

2) Corresponding Author



