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—F. 5= -1 OfflE z = (FHF) = 5T (k =01, ,4) THEHL, €T,
e, % =1, e%, oohe /) Blio TEREAETH B,
P41=>z+1)(" -2+ —2+1)
THBH.
4 3 2 2 1 1
z -z 4+z2—-z41=0&2"-2z4+1--4+—=5=0
2
@(er%) f(z+§>71:0.
X=z+1rBlr, X2-X-1=07T. ZOMRF X =15,
+1 1+v6 |, ., 1_1-+5
2 z 2
@22—(1+\/§)z+2:0 vV 22— (1-+5)z4+2=0.
W24
1 (14++5) £ivV/10+2v5 (1 —+/5)+iv/10—2/5
4 ’ 4 '
(n=5Z#RDIED: REENCHES 28T T D cos, sin 2KRE 2 DIXEHICHET 5. )
B H i %8 htt

B -

54 [ ~n TR~
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1.11.2 1 @ nFE4R (6)

B H  #i %8 htt HEFRER - [ 5 4 [l ~n R~
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1.11.2 1 @ nFE4R (6)

e n=6DrE, TNIBEEICTRZIENHBZDT, T IIWEEIPZV,

B H  #i %8 htt HEFREIRL - [F] 4 [0 ~n PR~
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1.11.2 1 @ nFE4R (6)

@ n=6DrE, ZNFEEICTRILHBHZDT,. ZIIEEDIRLV,
e n=17 @Z%o
' =1 D kT (k=0,1,---,6) THEHME, =1,e7, T 7,

j8&m jlom 127r

e 7 , € 7, e'

27— 1 o oG ) = S (k= 0,1, ,6) THEMD, e
e%,e'r"r el T =—1, ¢ ,e’%,emr

IhBE (1, -1 ZRVT), / EffiS> 2 TRELRLIEBHSATY
5 (£ HEE— ﬁxﬁ']kﬁ#ﬁ%bt@&i Gauss TH 5 ),

B H  #i %8 htt HEFRER - [ 5 4 [l ~n R~
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1.11.2 1 @ nFE4R (6)

e n=6DrE, TNIBEEICTRZIENHBZDT, T IIWEEIPZV,

e n=70DtxE,
27 =1 OfE 7 (k=0,1,--- ,6) THEMS, L =1,€7, 7T, &7,
el877r,el1[% ,e127r
277 = -1 otz T HT) = 5 (k=0,1,---.6) THEDS, e
e"377r,es7w,e"7 =—1, ¢ ,e’%,emr

Y

IhBE (1, -1 ZRVT), / EffiS> 2 TRELRLIEBHSATY
5 (£ HEE— ﬁxﬁ']kﬁ#ﬁ%bt@&i Gauss TH 5 ),

e n=80r%E, ThHFEEICTAZIAHBDT, ZZWEEILV, O

B H  #i %8 htt HEFRER - [ 5 4 [l ~n R~
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1.11.3 X< H 2 kL Wi

ZO#EBETIE. nFRERERDRI WV, LWVWOIEIZOWT, FigfEEE Lz
FRD. EH 42 ORNRCYTUEIDTRDIUL OK, 255, 2 XAEXDME
T, JRORRUTHRA L THEZRDONUZEWV, EWVI DI TWS, HEICE-T
X, BONKEBEHXBZRERD 2000 LAz wd, — 5 TARNE EREIfH
ZBILHEETHD, )

B H  #i %8 htt

HEFRER - [ 5 4 [l ~n R~
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1.11.3 X< H 2 kL Wi

COHEETIE, nBRZRDLI WV, LWSBEIZOWT, FicfeEz Lawn
FRD. EH 42 ORNRCYTUEIDTRDIUL OK, 255, 2 XAEXDME
T, JRORRUTHRA L THEZRDONUZEWV, EWVI DI TWS, HEICE-T
X, BONKEBEHXBZRERD 2000 LAz wd, — 5 TARNE EREIfH
ZBILHEETHD, )

YIAWRD LD RBLREENTINER T NZ A 2L 2w, filziR
(22 =1 D@E%ERD L] LW RIIH LT

P=1=10=e*" (kec7)
THBHE .
z=es (keZ)
O) Ny
z=e>3 (k=0,1,2,3,4).
\_ J

B H  #i %8 htt HEFRER - [ 5 4 [l ~n R~
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1.11.3 X< H 2 kL Wi

COHEETIE, nBRZRDLI WV, LWSBEIZOWT, FicfeEz Lawn
FRD. EH 42 ORNRCYTUEIDTRDIUL OK, 255, 2 XAEXDME
T, JRORRUTHRA L THEZRDONUZEWV, EWVI DI TWS, HEICE-T
X, BONKEBEHXBZRERD 2000 LAz wd, — 5 TARNE EREIfH
ZBILHEETHD, )

YIAWRD LD RBLREENTINER T NZ A 2L 2w, filziR
(22 =1 D@E%ERD L] LW RIIH LT

2ki

z=e"% (k=0,1,2,3,4).

N J
CHUIRRIZELWINE, @EPBHEL TW2 0T ( ({THEZED sh ET

M2 ;R R5) IEFICHEGIZELE T, BAE L7 RoTKS,

B M #h % htt HEFRER - [ 5 4 [l ~n R~
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i 1AL a2 RIS BIE n fAIKOLE H DFIT)

MLEDEEZ. ERL a2 X B1E n AEOER L BGRLH 3,

2 1
lcos—ﬂ:—<—1+\/ +1/34 — 217 +2\/17+3\/ - 34—2\/7—2\/344-2\/)

16
0.932472229404355 -

B H  #i %8 htt HEFRERL - j 4 8] ~n AR~
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Rk LAy avsaie X BIE n AROIEX (FHEDET)

M EDGEZ, R a2 &21E n AFOER L BRDEH 5, Gauss
(1777-1855) 1%, EARE a ¥ RRATIE n AEPERITE 272DH121F. n

— ok MHE 2T 2 v —F F, O

DIEELTWE I eRARBEFSTHS Z 2 ZAFAL (1801 FFHR).
n=17=F Ot ZOEREZR L (FERIE 1796 4F),

2 1
lcos—ﬂ-:—<—1+\/ 7+ /34 — 2/17 +2\/17+3\/7— 34 — 24/1 —2\/34+2\/>

16
0.932472229404355 -

B H  #i %8 htt HEFREIRL - [F] 4 [0 ~n PR~
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)

Rk LAy avsaie X BIE n AROIEX (FHEDET)

M EDGEZ, R a2 &21E n AFOER L BRDEH 5, Gauss
(1777-1855) 1%, EARE a ¥ RRATIE n AEPERITE 272DH121F. n

2K x B2 7 2V~ —F F,, O

DIEELTWE I eRARBEFSTHS Z 2 ZAFAL (1801 FFHR).
n=17=F, O Z2OERIERZR L7 (FERIZX 1796 ), D% DIE 17 ARIEME
MARETH 5 1, ZHUIHEARFETEZ L DRI - TV B2, BE kL LT,
AR 2], BEE (3] ZHITTH L

2 1
lcos—ﬂ-:—<—1+\/ 7+ V34 —2V17 +2\/17+3\/7— 34— 21 —2\/34+2\/>

16
0.932472229404355 -

B H  #i %8 htt HEFRER - [ 5 4 [l ~n R~
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Rk LAy avsaie X BIE n AROIEX (FHEDET)

M EDGEZ, R a2 &21E n AFOER L BRDEH 5, Gauss
(1777-1855) 1%, EARE a ¥ RRATIE n AEPERITE 272DH121F. n

— ok MHE 2T 2 v —F F, O

DIEELTWE I eRARBEFSTHS Z 2 ZAFAL (1801 FFHR).
n=17=F, O Z2OERIERZR L7 (FERIZX 1796 ), D% DIE 17 ARIEME
MARETH % 1o THUIERLRIFETEZ L ORI - TWE 2, SE L LT,
AR 2], BEE (3] ZHITTH L

TIIR—FHIE, FIIWI—8F, =2 +1 D535, FFTH21HDD
e THb, Fp=3, FL =5, F, =17, F3 =257, F; = 65537 137 = L~ —
TH DD, Fs FFBETH (F5 = 4294967297 = 641 x 6700417 ¥ ZKEL R
k% Z ¥ % Euler (1707-1783) 3% R L 7).

ERE VA TIEXIRIREX 725 n id, /NXWEHIZ n =3, 4,5, 6, 8, 10, 12,
15, 16, 17, 20, - - -. O

2 1
1cos—7r T <—1+\/ +V/34 —2v17 +2\/17+3\/ 17 — V34 — 2V17 — 2V/34 + 2V/17 >
0.932472226404355 .

B M #h % htt HEFRER - [ 5 4 [l ~n R~
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AR 2: sinl°, cosl® BRDT

BT, 30°, 45°, 60° D sin, cos DIEZEEAT, EHAFOIERS R
SHTHRABIET, 36° 72° D sin, cos DIEH KD B3H 208 L
NN (REARDOAZIIZD ET), 2hbld / %ffioTRES,

B H  #i %8 htt HEFRER - [ 5 4 [l ~n R~
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AR 2: sinl°, cosl® BRDT

BT, 30°, 45°, 60° D sin, cos DIEZEEAT, EHAFOIERS R
SHTHRABIET, 36° 72° D sin, cos DIEH KD B3H 208 L
NN (REARDOAZIIZD ET), 2hbld / %ffioTRES,

PAHONREMES &, 18°, 15° D sin, cos b \/ THREZ, IEEH
S L, 18° - 15°=3° D sin, cos b \/ TREZI BN 5%,

B H  #i %8 htt HEFRER - [ 5 4 [l ~n R~
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AR 2: sinl°, cosl® BRDT

BT, 30°, 45°, 60° D sin, cos DIEZEEAT, EHAFOIERS R
SHTHRABIET, 36° 72° D sin, cos DIEH KD B3H 208 L
MRV (REARDOXZCHRDET), Zhdid |/ EffioTRES,

PAHONREMES &, 18°, 15° D sin, cos b \/ THREZ, IEEH
S L, 18° - 15°=3° D sin, cos b \/ TREZI BN 5%,

FNTIE 1° D sin, cos IZEHIEAHI?2H L IIH \/> TRINN
. TEOERE n IR LT n° D sin, cos 25/ TRXN 5,

B H  #i %8 htt AR - FECE 55 4 [l ~n AR~
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AR 2: sinl°, cosl® BRDT

BT, 30°, 45°, 60° D sin, cos DIEZEEAT, EHAFOIERS R
SHTHRABIET, 36° 72° D sin, cos DIEH KD B3H 208 L
MRV (REARDOXZCHRDET), Zhdid |/ EffioTRES,

PAHONREMES &, 18°, 15° D sin, cos b \/ THREZ, IEEH
5>, 18° —15°=3° D sin, cos b \/ TREZZLHND 5,

FNTIE 1° D sin, cos IZEHIEAHI?2H L IIH \/> TRINN
. TEOERE n IR LT n° D sin, cos 25/ TRXN 5,

COMEE, THDO=57) L bMFRID D, (nnﬂﬂ%ﬁ?ﬁTbkﬁ’\%
¥)1° D sin, cos & \/ TRITZEHERRVWIHIHILATVS

B M #h % htt HEFRER - [ 5 4 [l ~n R~
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AR 2: sinl°, cosl® BRDT

BT, 30°, 45°, 60° D sin, cos DIEZEEAT, EHAFOIERS R
SHTHRABIET, 36° 72° D sin, cos DIEH KD B3H 208 L
NN (REARDOAZIIZD ET), 2hbld / %ffioTRES,

PAHONREMES &, 18°, 15° D sin, cos b \/ THREZ, IEEH
5>, 18° —15°=3° D sin, cos b \/ TREZZLHND 5,

FNTIE 1° D sin, cos IZEHIEAHI?2H L IIH \/> TRINN
. TEOERE n IR LT n° D sin, cos 25/ TRXN 5,

COMEE, THDO=57) L bMFRID D, (nnﬂﬂ%ﬁ?ﬁTbkﬁ’\%
¥)1° D sin, cos & \/ TRITZEHERRVWIHIHILATVS

TN A== (Fx LI —F TV Ry T 4=V T = —,
1380-1429, RV ¥ DREE - J0) 1. 3 KGR
sin3° = 3x — 4x3 ZREMICHEL T 212X 5T (sin30 = 3sinf — 4sin®0
WIHER). sinl° ZRD7 (I v [4]),

B M #h % htt HEFRER - [ 5 4 [l ~n R~
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0 OF (BifR) DIREfE: Mathematica T z" = ¢ Zf# <
Mathematica T3 EREZRDTA LI, 22 =i 2R ITX

ComplexExpand [Solve[z"3==1,z]]
HENE ((x+yi)d=i B Z2IZLT)
Solve[{x"3-3x y~2==0,3x"2 y-y~3==1},{x,y},Reals]

ZOMEFERD ) THRED (2= —i, i\/ngi)o

B H  #i %8 htt HEFRER - [ 5 4 [l ~n R~
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0 OF (BifR) DIREfE: Mathematica T z" = ¢ Zf# <
Mathematica T3 EREZRDTA LI, 22 =i 2R ITX

ComplexExpand [Solve[z"3==1,z]]
HENE ((x+yi)d=i B Z2IZLT)
Solve[{x"3-3x y~2==0,3x"2 y-y~3==1},{x,y},Reals]

ZOIERD 3/ TRED (2=, i\/§+i)o

L IAH 3= BH 35 L ATH BV, (SOBEADEES e bERT 2,
30° D=, FRD Y,/ TERERERV, ZABMEE > TEAERT, )

B H  #i %8 htt HEFRER - [ 5 4 [l ~n R~
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1% X (W) DR Mathematica T z" = ¢ Z2 <

Mathematica T3 EIEEZRDTAHA LS, 22 =i 2 ITIZ

ComplexExpand [Solve [z"3==I,z]]
HENE ((x+yi)d=i B Z2IZLT)

Solve[{x"3-3x y~2==0,3x"2 y-y~3==1},{x,y},Reals]

ZOIERD 3/ TRED (2=, i\/§+i)o

Y IAN 2= B35 5 LAThRG. (ZOMFAD =% BIRT 5.
30° D=FE. FERO Y,/ TERERERY, ZAEBEES TERERT, )
—F. TRAZEVTWVWAR L X IZROWVWEDREITY., 5D Mathematica 1.

A =1% ./ TRIT3 X514 > T3 (Mathematica 12 THER),

ComplexExpand [Solve [z~ 17==1,2]]
ToRadicals[%]

(2D 5% Mathematica 25 257 = 1 2RI 2 K5 WCKRBEHI5H7?)
[TTT— BISRBA - 50 % 4 b ~n Tk~



http://nalab.mind.meiji.ac.jp/~mk/complex2021/

0 OF (BifR) DIREfE: Mathematica T z" = ¢ Zf# <
YR

@@;24 FORBOFERIEITHE - Th» LTWaIINE, AYIT 17 FTR
DNt

g0 = ContourPlot[x"2 + y~2 == 1, {x, -1, 1}, {y, -1, 1}]
plotpoints[1_]:=Show[g0,ListPlot[1,PlotStyle->Directive[Red,PointSize[Large]]]]

points17={Re[z],Im[z]}/.ToRadicals[ComplexExpand[Solve[z~17==1,2]]]
regularl7gon=plotpoints [pointsi7]

B H i %8 htt
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