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Abstract

Regular heptagon can’t be drawn by construction method of elementary geometry, but
it can be foled with ORIGAMI. It is meaningful that students can learn this reason
mathematically. This situation is similar to the solution method of algebraic equations
by roots.Like these, mathematical decision problems on whether or not we can make
something by limited operations must be generally interesting.

In this paper, the author proposed teaching materials related to an introduction of
group theory and extension of fields, cyclotomic polynomial and n-th root of unity, the
problem of the geometric construction of regular polygon and the Galois theory, and
drawing figures with ORIGAMI.
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3
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O:x"+y° :4,C:xz+(y+2)2 z(\/g—l)z.

IHINBGE =/10- 25 2155,
2O LT, TR E 2 Rl TR
Q(\/g,./lo_zﬁ) o1 1 Ay R (e

PR EIT2 =4 Th 5,

7 HAZZEA
71 10OnFER, JFiban TR

B EC E L OB IZRET D IEn
BB A%, FIHRIE

.. 27k
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n n
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n n

BB kiR LT
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n n
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LD,
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O, (x) & IO FE TR AT 5 &
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@
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=(x=&)(x=&7) (v -47).
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£, B 1O p FIRET D EE,0(L,)
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IR E T2 D006, O D Galois JERK TH 5,
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REBEFELNWZ EE2E®RT D,
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i=1,2,-.m) &HZD,
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Z ORI T pog PEMOD & %
o(rg)=e(pr)e(q)-0(r)=r"(r-1)
WD ST L A5 TN,

p(n) 2 DFLILDOIE, p=2"+1 »

727 Fermat EXEAE, o> TuWD
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fp(n)=2" = EnfTBITERRHE
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n=T0&E, ¢p(7)=67T2DFTIER

No 8.1 Tl 722 & LV ERIAEENS V2
LM, FDRREEOILR TH S TH D,

BHEFCE EOBAT O \CNET HIET
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Do TZTCaDIEREEZ D, £ DIEX
THIEITO(a) ITEENLI D, IET
HAONER D 7 1t 2 ZHEEEQ 76
A Q (o) ~DIEDIER L 72 %
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2 0 (o) EOBERIS BRI
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7., OcO(a)cO(<,)Enb
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MRV N, 7.8 TIb_7=Z Lk
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[Q(a):Q}zf%;l=3.

7206, SIROIERERD, 31X 2 D
FETIEERWDE a OERITIARGEE 70D, LA
s 3 ROIERPERIAREDIRINTH 5

ZENGMoT,

8.3 IET7TAEOIER L TR

8.2 THRATARDILKZ . BARA 22 R
TR THD, &, =¢ LB,

m=C+ i, =+ =40+ ¢

LWV IR (Gauss O 2 HEHEW]) Zfl 2 1E,

(N RN RANAN N £ (5
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no+n,+n,=-1,
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DO NED T EBFEND HILDH D
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a:%&@éﬁ@%%ié&#ﬂﬁﬁ%ﬁ
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5. ZOMRE a ETHE[Q(a):0]=3 L 72

D, 2 DTS T WD TeosO 1 IEX
REETH D, 2NN ZOREO R & 725 D>
5, —MROAD 3EHESIIMERATE L2 5,

9.2 L IRfERERE

T ARO N2 NEREROITEE LT
EE BEHORESE 2FICEI MU D4
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8.1 DEMQ D147 MEDNGE T X duid,

p(n)=2" 13 &, MERTHE L 725,

Pz n=17T DL ZlLp(17)=16 = 2*

72D TIE 17T ATEDIEM FTREMEDSN VN R D

Gauss (X, 1D p FR(p Fermat £
MPAFDOHTRD BN D Z &2 kIR
ORERIC - TR L2 (FAR,1931),

Z ZTlE. Gauss LIZIZFERE L7z Galois
MEwa WGt 4 5-2 %, Galois $AKIC
BWTIL, Galois DEATEE) D Galois xf
I D HR & Galois BEOBIFRIME 2 5,

Z 2 TROMBDTEHA =5 2 %,

['p 2% Fermat #7513, E p AR
EHWEE T % |
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7.3 12XV 5 KK = 0(S, )13 Galois ik

KTH D,
WOE S5 K O CFRMEERT D,

c,:0%a—>ag,—> ¢, meZl.
ZOEKIIK D Galois BE L 725, ZOREE
Gal(K 1 Q) &BL, ZORENL F) ~Dk
D& REH/Ry 2EZD,

y/:Gal(K/Q)ao'ma%eF;.
y(o,)=m Z—ERCRED,

(Gman)(é’p)z o, (an (Q’p )) =0, (g;)
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m=n .0 =0

Y m n

v(o,)=v(o,) 2B

WwiEl 1 1T, E~oxtSiEH e e D
IPOIRELE 72D, o Gal(K /1 Q)= F).
T72bb, M ED Galois #1375 p DBER
Tl FHE & R 22 5,

F 3R p -1 D Abel B2 5

Gal (K /Q) bk p—1D Abel BEL 725,

RENS p-1=2" £V Gal (K Q) DK

12" & D,
& Z AT, AR Abel #El1L, =DM OIEE
DRI NEL L T DEIEEE S D,

L -T. Gal(K/Q)IIrk 2™ okt

H#zbo, ZOLE (Ga(K/Q):H)=2.
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r>1 25 IE, FRECRE H ORI H, T

H,cH, (H:H,)=2,70bD0H5,
ZHaf R Lk T & TR,
(i=1,2,-, 7 )DINIRTE D,

HoH,>--->H, ={e},(H_:H)=2.
ZHUSHIET D B, O ER %
K, =K" :{x|x“:x,0'eHi} &R,

K /QZ Galois DEARFEH 2N 25 & |
ROPREUEDHNER SN D,
QcK cK,c---K, =K.
[K,:K, |=(H,  :H)=2.
EoT, 0 DK ~D 2 RYERKDHN %15
Db, AEMAREE 2%, O

11 HFYRICK SHEE
11.1 #rv#kic k5 3 kR oOfRk

P10 MO BAE TIEE O =k HRRA O RN
K> 55 (Geretschlager,2008), 472 b
— i a>0,d #0 D& XKD 2DODHEWHR
C,C, OI@EFER O = 1%, =RGERAD
DIifE T2, ZETEND D,

ax’ +bx’ +ex+d =0+ - @
C, :4d(x+b)=(y—c)2,C2:4ay=x2.

IR & C,,C, DV O 2 Eh
(p.q).(r.s) EBL EERADIY 32,

s—qg=t(r-p).
4d(p+b)=(q—c)2,4as=r2.

2d L L%

(q—c): 2a

B5, b g-c = ﬁ,a =L,
t 2t

C.C, ZxTH Ly =

(q—C)z__ d 2
aa | PrEeTaTTm

a="—=" ppr2s=tu L1n,
4s 2t

s—tr=q—pt XV qg+s—pt=0~%L72%,
L oT, WICRTE2CtiTODfRE D,
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roo; d 5 2dj
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2t (tz pj [q t

=(%—pjt2+qt=t(q+s—pt)=0.
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(205,
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Coi—d(x+1)=(y+1)
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LC ot (x.0) CIOBE 2 &2 % &

) 1 2
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y, +1 ! 20 t

[ =

1,C, DB (%, 3,) TIOWBE (2582 2%k
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