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BAIPTWEEI T B = (ERFIREG AR - TE— P EFITA R = AP =5 S HHRRRY 18
EIE=FF (AD,E, F,) - T3 BELE = AP FEE R =AHT Morley Line - FRritbZ
Gh o ARAE A E AR A T
E p+q+r=0(mod3) > p—1g—1r—1-FMCTE pgr—Morley Line I ;
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AR NS 18 (EIE =AM =JTéH (rriad)#i (%
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1. S EF| = A P AR EL(First Morley Center, Second Morley Center, Third Morley Center
FEH) BB T LG
0. R e B R A B = AT = 24 AR 18 (B E =T (AD, B, F ) -
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B2~ MRAERE
First Morley Triangle
EE=A ABC T - faBls MR R =57
SOZIEAERE » AT =8 (B—) - DI =RERTH
B = RS =A] (ADEF ) -

e y=cBed il
spwi P AABC FAESPE F—85 - 1 By AABCHINL « {EE48 PA, PB, PC » 534 L 1 P4
SRS A - Y4 L, B PR TEIA Bl » % E% L, 81 PC ¥R CT » AL, L,, L, =475 —

BQ > HAE QLR PSRN AABC HYZE A Sk -

Trigonometric Ceva’s Theorem
{EAABCh » D 5 BC —%+ E}5CA —%» F 5 4B -—%(D, E, F# A, B, C) -

il

sin ZCAD sin ZABE sin ZBCF 1
sin ZBAD sin ZCBE sin ZACF

AD, BE, CF =43t Ba FE BRI By

Desargue’s Theorem

W{E = AT (AMABC , AXYZ) ¥ FETEREHELE (AX , BY , CZ) $LBE » 35 H s Ho ) e s 125 Bh

(ABNXY, BCNYZ ,CANZX) F: 4% - jmi @ LEFRAFAV R E =@ - M A< &S
Y (perspective) ©

Brianchon’s Theorem
S, L, Ly L, L, LR R =8N R RaR > RIlL L L, L, 1, L, L SEU)—[BlSEfh 4R H e
=N NLY, GNDENL), N NL) 8L - [fiE Brianchon’s Theorem HY75¥2IFF

MFEE By Brianchon hexagon -

First Morley Center
B = AN E L FRAMTE 2 By First Morley Center °
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Second Morley Center
% (&) ° ADEF 5 AABCW First Morley Triangle > HI|
AD, BE, CF =X — %S » M ILE: S 5

AABC 11 Second Morley Center °

(B=)
First Morley Adjunct Triangle

(E=) H& > 98 ALMN F5 AABC /Y First Morley Adjunct Triangle [2] -

h - WHEBE

5[ 1-1 4@(=) > DL, EM , FN =435 —85 > B IHSEE R EF| = A DEF (&L -

(E=)
:E08 : S DEIE ALBC BYN.Ls » FTPA £DLF = ZDLB = Z/DLC = Z/DLE
LD=LD, ‘- ADEF BTE=f4J » -.DF =DE, 1% ALDF 1 ALDE {% }"SSA" > |8

{4 © &) » AABD BLAACD (72" SSA" 2 Bilth It - £ZADB+Z4ADC =180° -

A

(&)
tEt R FF(B =) > % ZLFD+ ZLED #180°, HIALDE =ALDF <> LD 1 EF , LD

B EF 2 thiES ) B /LFD+ /LED =180° < ZELF + Z/EDF =180°



< ZBLC+60°=180° <:>180°—(§LB+§4C):120° @%43+§4C=60°

< /B+/C=90° < £A4A=90° -
1£ AABC tf » RO BEA W [ 8 [E]HE 5 90° » FTDL DL, EM , FN =4 B /DA W
{ER4RES By ADEF 2 FRaEds o Roe—fhE » 3 EM b5 FD 2 W4 » LD By EF 2 s »

JEBE > £C=90° - 41 ([@F1) > & DLBLEM X O s » S O BiERIE=FA

DEF & ) » TEE BLXZ AN AP ©

QEFW,
feadBN g . A8 BN gy ABsinZBAN
sin ZANB sin ZBAN sin ZANB
tenappey, A5 BP _ pp ABsinZBAP
sin ZAPB sin ZBAP sin ZAPB
fEABDC . —BC _ BD g5 _BC-sinZBCD
sin Z/BDC sin ZBCD sin Z/BDC
EnpLCp  —BC___ BL gy ABsincbCL
sin Z/BLC sin ZBCL sin ZBLC

sin ZBAN =sin % /A, sin ZANB =sin(180° — % /4B - % ZA) =sin60°

sin ZBAP =sin % ZA, sin ZAPB =sin(180° — % /4B - % ZA)=sn(30°+ % ZA)

sin ZBCD =sin % ZC =sin30°, sin ZBDC =sin(180°— % ZB— % ZC)=sin(30°+ % ZB)



sin Z/BCL = sin% ZC =sin60°, sin ZBLC =sin(180° —%LB —glC) = sin(60° + %43)

AB-sin /BAN  BC-sin ZBCD

ID//AN <ZN _BD  _sinZdANB _ _sin£BDC
BP BL AB-sin Z/ZBAP  BC-sin ZBCL
sin ZAPB sin ZBLC
.2 sin 30°
sin— /A I
.# sin(30°+— ZB)
PN sin 60° _ : 3
sin 2 ZA i 463
= sin(60°+ = /B)
sin(30° + 3 ZLA) 3
1 sin 60° 1 sin 30°

sin 60° sin(60° + i ZB) sin(30°+ ;AA) sin(30° + ; ZB)
1. 2 . 1 . 1
<3 sin(60° + 3 ZB) =sin(30°+ 3 ZA)-sin(30°+ 3 ZB)

< sin(30° + % ZB)-cos(30°+ % ZB) =sin(30°+ % ZA)-sin(30° + % ZB) (*)

(30° +%4A) +(30° +§AB) =90°, sin(30° +%4A) =cos(30°+ %ZB) - CYBRIL

HILD//AN = /DEN = /LDE =30° o

Eﬁ% > E//ﬁ\f = 4LNDE = ZMED =30°= ANDE %%ng%ﬁz , N_I)ZN_E .

Y EF =DF, NF = NF, ANEF = ANDF(SSS) > &l FN 5 ED > 45 = FN %3 O B

DL, EM , FN Z434:%; -

¥ /A, /B, /C=90°, HIDL, EM, FN 53R} EF , FD, DE 2 h3E4 » =43[EkE

351 ADEF Z &0 0 -

4 Rl > DL, EM , FN =435 —Bk » BRI E AABC [ First Morley Center

DL, EM , FN 3408 EEE RS E R HRZIZMERAER -



5|3 1-2 Third Morley Center
W (EN)  BRD,E,FAI > MBCHI=FNG5IIZXHL, M, N =5 H

AL, BM , CN =455 HA—BET » PR IRGIHL%E B AABC 1 Third Morley Center -

(B
$8BH : {E[E(5) S » L4ABL=/CBD= %43, ZACL = /BCD = %zc — D, LT RSt
» /BAL =ZCAD -
[FE - E, M ~ F, Nopl B REFAHETE = LCBM = ZABE, ZACN = ZBCF
(P43 AD, BE, CF =433L25(Second Morley Center) » [ Trigonometric Ceva’s

Theorem >

sin ZCAD sin ZABE sin ZBCF 1
sin ZBAD sin Z/CBE sin ZACF

N ZBAD =/A—-ZCAD = ZA— Z/BAL = ZCAL ,
LCBE=/C—-Z4ABE =Z4C—-ZCBM = ZABM ,
LACF = ZB—/ZBCF = £ZB—-ZACN = ZBCN ,

sin ZCAL sin ZABM sin ZBCN 1
sin /BAL sin ZCBM sin ZACN

i Trigonometric Ceva’s Theorem > AL, BM , CN =55 —8E T -

TE5R Ry AABC /Y Third Morley Center - [ |

53 1-3 EHE=(E=AF(ABC, AAIB'C', AA"B"C") M H B B » It =8 = A7
1 =[5 1 e B e AP = (BB R a2kt -



A8 HA : B AABCHAAA'B'C'HYER P U o B -
B AA'B'CELAA"B"C" HYIER BV o B A, o
L AA"B"C" BL AABCHYIBER LR W B E R L -
¥ AAA'A" 81 ABB'B" 3 ] Desargue’s Theorem > HIJfH A4 NBB'=U, AA"NB'B" =V,
AANB'B=W =U,V, Wiiie 4B, 4B, A'B" =38 «
HAAB, AB, A"B' Ih—85 » HIMLBSAEL, 1,, [, -
(- ABNA'B 1 AABC 81 AL B'C' W&, I » AB NA'B {£ AAXB'C' 81 AL"B"C" 1]
% W L, B o A'B'NAB 1E AA'B'C" #1 AABC f] i W @ L, b
ABNABNAB el NLNL) » BlE L, 1, 1 HTE: -

HHY S — M = SRR IR IO R EHEBAY > S0 FErL(EAE AL - |

%fi 1-4 40[E () » ADEF E5 AABC W First Morley Triangle » ALMN Fy AABC /Y

First Morley Adjunct Triangle > EUE‘? R W, FC =R tEE .

(&)
$BPR : T2 ABFM B1ACEN » FMNEN=A, BFNCE=L, BUNCN =T » T 5 AABC
i\ Third Morley Center » #{ A, L, T =B5348 » By Desargue’s Theorem >
EF, MN, CB =475 —85U - [

WS ¢ CA, NL, FD =458 355V Bk > AB, LM , ED =455 Bk » 5% B W B -



HEZRTE[S) R H Y, First Morley Center, Second Morley Center, Third Morley Center —BE3:45 »
EIRAN A E T RIRE N LR 2 TR IEAVEEHE - SR FIE S S S —EEHH > IR EM
< FEIRV BRI -

TEH 1-5 {EEZ =@ ABC b » B First Morley Center, Second Morley Center, Third Morley

Center —Eh3t4q

Q=)
R2BA A (B J\) - %O %L B AABC 1Y First Morley Center » S BE R AABC 1 Second Morley

Center > T %55 AABC /Y Third Morley Center ° #1125 ALMN EB1ADEF > DL , EM , FN

— e e e —

— e ey ey

ADEF 2 %88l ; #5122 ALMN 81 AABC > AL, BM, CN %S> T B » t Desargue’s

Theorem » BC(\MN , CANNL, ABNLM =Bt » UVW 5 ALMN B1AABC =7 315
fif o it AABC, ADEF , ALMN F E“FHEHIN” - K AABC, ADEF , ALMN F#EH

i = SRR B RES B UVW) > BEE 13 0, §, T =Bt - B

FeAMF% OST By AABC 1y Morley Line -



FE[6] [T1TFA T LS - BR T First Morley Triangle #5545 N {E EH FHY =55 7 SR P& RL
WSS E TE = > Second Morley Triangle F1Third Morley Triangle ¢ EAHBEAYEFAES -

AEFRE WAFAEBUURT Morley Line UE ? B FEHEN » EEZ AR MHEHESR

TEZR 2-1 Second Morley Triangle

UGB BD DL B By LS I 60° » CD BL C B oL ERs S 60° » 3R
D, o [FEBEH > 5SSO RIRIEE 5 7R 60° 1RAHSCHY E, , F, Wi - HIlAD,E,F, Ry IE =i

FRAHEEL By Second Morley Triangle -

EZ% 2-2 Third Morley Triangle

PRI (1)t BD DL B B O ERGSHEE 60° » CD LI C Bl i et i 60° » /%
D, > FIREHT » SN I 752 8 60° (M5 E, , F, Wi%5 » HI| ADEF, By 1E=f4T% »
FRAFIRGEL B Third Morley Triangle - (BB L > & 2 ABC 47 = 543 - BE AT RS R A IE
= )

Dy



TEZR 2-3 Morley Line

3 APOR S ABC (IFH1) = 555 SRR TE = Tt » BIECES ABC 1y = (RS 2
T

First Morley Center( POR—FMC) : APOREL) °

Second Morley Center(PQR—-SMC) : AP, BQ , CR X BE(AAEIL Z 40587 — B A 7 58) -
Third Morley Center(POR—TMC) : POR—SMC (G575 7€ %)%t AABC {5 f 4L Hiu g -

Morley Line (POR —Morley Line) © % Lttt = [FEFREEH4S » HIEHE4HFRIE APOR % AABC

i\ Morley Line °

#EZR DL T2 Kz Second Morley Triangle , Third Morley Triangle S5k BEAYAE BRI E B 3%
GRIVFFMAEAESIFEEA RS HERMATES &R RS S EI IR EREEA - AT DA
S S

A% AD,E\F, By AABC Y] Third Morley Triangle ° \ig% L, BsD,, M, B E, , N, B F, ({< Itk
IV A LR -

5|¥ 2-4 DEF - FMC=D,L,NEM,NFEN,

2

&(+—)
SEOR ;I (+—)  RIREEEL BENCE, =L, CD,NAF, =M, , AE,N\BD, =N, (M, , N,

PRIl e (S A AE BB TP 2 38) - DAR Dy Ry ABCL Z Nty » 80 £BLD, = ZCL D, » X

DL =DL,, DF =D,E,F{lL AF LD 8LAE LD, 5" SSA" 7 R {4 -
i ZD,FL,+ ZDE,L, =180° < (LD,F L, +60°)+(£D,E,L, +60°) =300°
& /EFB+/FEC=300°< /FBC+ECB=60°

4A+AB+LA+LC
3

= B+ /C+

=60°<:>AB+4C+%:O°(—><—)
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$ADFL =ADEL = DL LEF - [E¥ » EM, LFD,, FN, LDE,

~.DL , EM,, FN, i ADEF, > & B DEF, -FMC=DLNEM NFN, - R

5|3 2-5 D,E,F, —SMC = 4D, N BE, (N CF,

:8RA : 5[ 2-4 > DL, EM,, FN, 2> —%G » #d1 Brianchon’s Theorem 1 L F,M,D,N,E, =
—{[& Brianchon hexagon - #{ AF,BD,CE, tfi7&—{@ Brianchon hexagon > TDI , BTE; , FE
>k > B D,E,F, — SMC = AD, (\ BE, (\CF, n

E|# 2-6 D.EF —TMC = AL (\BM, N CN,

i5BR : L B DM BE,N &F 2% /MG DL K Trigonometric Ceva’s Theorem -

AD,, BE , CF, =4i$t8h < AL , BM,, CN, —#34t8 » HIHAIBLE DEF — SMC
5 f FEEEL, - ]

SEH 2-7 BC, EF,, M,N, 57—

ig BA : ¥} ABFM, i1 ACE\N, #& i Desargue’s Theorem > ‘B—F})ﬂC‘—>El=LI , mﬂm:A ,
MBNN,C=DEF -TMC - fi5|# 2-6 » L, A, DEF —-TMC = B 3t 4% » &
BC, EF,, M,N, ZZis—8h - A3RILE:U, - =

e

WS © CA, FD,, NI =458 30t 5V, 4B, DE, LM, =855 —8 > 3%t

RRy W, o

TEH 2-8 DEF,—FMC, DEF —SMC, DEF —~TMC =445 ( D,E,F, — Morley Line )

A 5[ 25 E, E’ FEE£%§75§~ » HH Desargue’s Theorem » AABC 1
ADE\F, & » FEEIEE 2-7 > U,V W, =253 B1UVW, K AABC, ADEF, ]
B - [{5 0 ADEF,, ALMN, il ALM,N, , AMBC ti#E LUV W, BB

B o EHEIEE 13 > & =8 = A6 = (BB 8 B0 DEF - FMC, DEF,-SMC,

D\EF, —TMC F:43 > S{G4&RE1 & DE\F, — Morley Line - [ |
183 T okE% ADLELF, F5 AABC /Y Second Morley Triangle -
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5|# 2-9 D,E,F, - FMC = D,L,E,M,NF,N,

& (=)

SBER - () 0 B DL, LEF, o Mg ZBF,D, = ZCE,D, -

sin LDZBF2 /B
. 22T . ~p sin(120°-—)
sin/BF,D, D,F, _D,B sin/D,BF, D,B 3
sin ZCE, D, pC.Sin 4D,CE, D,C sin4D,CE, D,C sin(120° - £C )
D,E, 3
ZB

D, SO +=5) BB sinsD,BC |

DZC Sin(600+436‘) D2C sin LDZCB

~.D,L, LE,F, - [E¥  E,M, LF,D,, F,N, L D,E,

# D,L, , E,M, , F,N, & AD,E,F, 2 &, » B[ D,E,F, — FMC = D,L, N E,M, F,N, - B

5[ 2-10 D,E,F, - SMC = AD, N BE, N CF,

i50R : (5[ 2.9 D,L,,E.M, , F,N, % jA—% » g Brianchon’s Theorem %1 L,F,M,D,N,E,

= — {& Brianchon hexagon > #{ AF,BD,CE, i & — {# Brianchon hexagon

AD,, BE,, CF, A2 » ] D,E,F, —SMC = AD, \ BE, (\CF, - n
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5[# 2-11 D,E,F, -TMC = AL, BM,NCN,

@M BmL BD,M EBE, N, F, %A LHi B DL K Trigonometric Ceva’s Theorem

4D, , BE,, CF, =%#Bh < AL, ,BM, ,CN, Z 4348, » HAZHRR D,ELF, —-SMC 2%

AR, - u

SE¥E 2-12 BC, E,F, , M,N, i —k

$50B : ¥ ABE,M, F1 ACE,N, ] Desargue’s Theorem » BF,\CE,=L,, F,M,E,N,=A,
M,BNN,C = D,E,F,~TMC > 13[# 2-11 > L,, A, D,E,F,—~TMC = =BE3t45 » &
BC ,E,F, ,M,N, ZA—%h > WastEi AU, - u

Hesfe : Cd, ED, , N1, ZS0CH—8  SULEERY, + 4B, DE,, LM, S6rci—16 Rt

BER W, -

SE¥ 2-13 D,E,F,—FMC, D,E,F,—SMC , D,E,F,—TMC =%54t45% (D,E,F, — Morley Line)

i@ PR : 5[ 2-10 > 4D,, BE,, CF, =43 >— % ° f Desargues’s Theorem > AABC
AD,E,F, &6 » s 2-12 > U, ,V, W, =Bk3t4 > BIU,V,W, B AABC, AD,E,F,
{3 - [FEL > AD,E,F,, AL,M,N, fll AL,M,N, , AABC 182\ UV, B I
- RHE[E 13 B =% =88 =6E%EH+ 0L DEF-FMC,
D,E,F, —SMC , D,E,F, —-TMC 3t43 » 25431 % D,E,F, — Morley Line ° |

RFIRIEE 7 =4 » DEF — Morley Line , D,EF, —Morley Line , D,E,F, — Morley Line >
MEMEBEEEFEESNRGE ? BE L AT EE3R » DEF — Morley Line ff:
T 8 = {El Morley Center 4 » BH S —(d% — D,E,F,-FMC ° &H#HIE > A H
DEF — Morley Line » D,EF, —Morley Line %548 DEF — FMC > D,E,F, —Morley Line & %

DEF,~FMC + tst 2 E () Morley Line @LGBHILATEL |
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FSE AP B S S (A M BT A S
52 2-14 EHMEE=AA4BC, ABC,, AB/IAB,, BC//BC,, CA//C A4, » HI

A4, BB, CC =iadtmk(E+=)

Cy

[ (=)
. o — PC PA PB PC
SR . % AANBB-P » HEEPC > H|——tC __PA_PB__PC_ 4

P(PCNAC)) P4 PB, P(PCNBC)

PCNBC,=PCNAC, » HIPC #C, - |

5[ 2-15 35 AABCHIAABC HIE LB O KO, » RO, O, P=Edt4 (@1 =)

PA PB PC
i2h P & AABCF1AA B C AL Ly > # P, O, O34 |

FRAEFR (FIE 5 RS - BESRHIE T DD, , EE, , FF, =438 Hiis (E2E R HREE 2 T2

D,E,F,—~TMC |

SEFEH 2-16 3% DD, NEE NFF =P, B P =D.EF,—TMC ([g7Y)

BERE PP E R T F 0 (B DEF, -TMC /& DEF, - SMC (1% A 3608 » &
EGTE AD, I LARIS R AL 1 - FRLSM R P (R AL LR T - iR siee
EE,, FF,, AL =433t%5 o
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[ (-P)

SRR : W52 AMEF FIALEF - gR EF//EF, (B[ 3-1) S PHHAH EF J7 AEesE
« % AENLE, =J, AFNLF =K, HIFJ, K3ELE Second Morley Triangle &t (3£
YIRE[E 31, J=E,,K=F,) » BiblJK //EF , AAEF f1ALEF, %% » EE (FF, =P
AL AL b o [EIBE > BY%{EBM,, CN, I Bl B =DEF ~TMC - m

B E R S N E R TP -

I 2-17 % DD,NEE,NFEF, =P, , H|P,=D,E,F,-TMC

$BBH : FIUEIZE AME F, RIALEF, » X EF,//EF, (R3[HE 3-1) & FHER EF /6
f) M 85 M B o 3% AENLE,=J,, AR NLF, =K., 8] 1 © J,, K, % #
First Morley Triangle ¥ I (& 4l A 5/ ¥ 3-1 , J =E,, K, =F,) > ft LA
JK,//EF,, AME,F, 1 AL E,F, B » EE,(\FF,=P 31 AL, I - E5 » P, Y% 1f

BM,, CN, I » Bl B,= D,E,F,~TMC - |

EH 2-18 #% D,DNE,ENF,F =P, H|P=DEF -TMC

RBAB : W52 ME,F, FIALEF » A E,F, //EF (5[5 3-1) » WEFWEASH E,F, J7 R iESs
WEBE o 3% AE, LE =J,, AF, \LF =K,, R J,, K, Y&1E Third Morley Triangle ¥
EGEREE 3-1, J,=E,, K, =F,) * FiLLJ,K, //EF,, AME,F, 1 ALEF %+ »

E,ENFF = PY{E AL - - [l » P34{EBM , CN £ BIP=DEF-TMC - W
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FIE o PR HRIAE —FRELR - FrARMIEE]
EH 2-19 DEF — FMC %45 D,E,F, — Moley Line I-
D,E F, — FMC 318 D,E,F, — Morley Line I-

D,EF, — FMC %1 DEF — Morley Line I

[ (+-71)

{F F.Glanville Taylor and W.L.Marr [3], p123 | » A T gt —(EH @455 ¢

—

et DURIERG £ - fEE—(ETHR R o USSR REFEIIN =504 - MiEE =574 —
SERXH 27 (ETES: - Sy 9 @RI D, E, FINN(D, . E, . F, p,q, re{0,1,2}) - fiiZLt
TEBSEEURESR L > WHZ=3=(3 by 3)'PATHY - 12 27 (ETER— 38R 27 [EIE=/A)F -
I8{ERH> D, E, FEN(AD E F, , H p+q+r=0, 2(mod3)), 5 9ERHD, E, FHp—

FEFTRERL(A AD, DD, = T L, » M, N, SFIED, , E, , F, 095408 - RiMiEs

WP AD, E, F, WIE=F4 Ry pqr—morley triangle -
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[&l(-+7)[3], p124

AVE TR - RPTE ARG FELER D, E, FHY 18 HIE=AFd - A
LL & (7 AE 5 AABC | Morley Line ? E I 2 RS G EAERE 2-19 fREVEI(ARTE ? B
L EfeEEE R (R8N E RS ER » FERFETEAE R A EEAYR

RlléSa -

TEEEHH 2 Fii4e5 [ #E F.Glanville Taylor and W.L.Marr [3], p126 F1HY—{@E5 |2 :

17



5|¥ 3-2 DL//E,M,, //F,N,, (B+X)
RERR B AE, AF ik R EE 120° {9 ) 0 A6 [E E BL, CL, M€ 15 5] ADE, F,,
ADEozeo > %B@\t DLaEmMm aFIoNl()%D DL’EonovaéoNzoﬁx'—ﬁDLaEM , FN 7Fﬁj%ﬂﬁ,? ¢ @5

I DS EE DL EERf » EM , FN & EHAREJ7 A e 60° - XARIES [H 1-1 - #Y
DL//E M, |/F,N, ° |

?&gﬁ FAEIE=FAR quErpqu S quLqr - Erprq > Ererp L ququ ’ quNpq L quErp

RE M LURER T D, E, F , Dy, E, , F, , Dy, , By, , F, HEFTA RIS [E 3-2 1

R - 4 E,M,, L D,F, < DL L EF

E12M12 Ll)OlF‘ZO g DllLll 1 EllFil

E20M20 1 DIZE)I g D22L22 1 EZZF;2

THE N AT ER R MIRY5 [ 1-1 > 58 24 > 5[H 2-9 1555 -

s: D L NEM, NF,N, =D,E,F, —FMC » BJF{ER, » TR pgr— FMC -

qr—qr prqg  Pq qr—mp pq

EH 3-3 =@ D E F_%AABCH Second Morley Center {#1E > Bl AD, , BE CF, =

ar =’ pg ar > DLy
GRILEL -
iERR - m51E 32 Wm0 DL, . E M, ,F, N, =438 & Brianchon’s Theorem 1

LF M DN E J& — {# Brianchon hexagon > #Y AF, BD,CE, t & — @

qr- pq peoqr pqgp

Brianchon hexagon » AD,, , BE, ,CF, =4%zz—%k - [LBEEIR D E F, —SMC, 5575

qr 2

ERE R T TFEE S pgr— SMC - [

ﬁﬁ_ 3-4 [F=FF D.E_F, ¥t AABC FN Third Morley Center = ALqr N BM,, N CNpq

200 : f L,’D, M, FE, N, FF, AVEE A HEEERE - DLK, Trigonometric Ceva’s Theorem >

AaD,. ,BE,, ,CF, =&3t8i< AL, ,BM,, ,CN, =&3:8E - HHATRERy pgr—SMC 2

w2

SRS - BT (LR, o FPIBILES B pgr—TMC - "
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SE¥H 3-5 BC,E, F, ,M, N, Zi—8;

e opq e pq

i2RR ABF M, FMACE N #F Desargue’s Theorem >

o pq

BF, NCE, =L, ,F M, NEN, =4, M, BON, C=pgr—TMC - I8 3-4 -

qr >~ pq T pq

L,.A, pgr—TMC =Bittsg > i BC E F, . M, N, 38 WEEE5SU,, - B

qr 2 e pq e pq

HEdfy 0 CA,F,D, N, L, 85— #IkER Y, 4B D E, L M, =43H—

> T pg T qr 27 pgTqr qr—rwp 2> Tqr

B

s tEB W,

pqr

EH 3-6 pqr — FMC , pgr —SMC , pqr — TMC =E53E4% (pgr — Morley Line)

i2MH : hE® 33> 4D, BE CF,, AR HY— 85 > tH Desargue’s Theroem > AABC Fl

qr b 4 2

AD E F #Ef > HHEHR 3-5° U0, .V, W, =83t giu, v, w.  FABCH]

qr—rp= pq pgr > " pgr > " pgr — pqr’ pqr’" pgr

ADE F, 2 & - 6 > AD,E F, , AL M, N, f1AL M N, , ABC th# DI

qr=rp”= pq qr—rp”= pq > T pq T pg 2

UpiVouWoy R ETITNER & - BH5[E 13 BE=H =P =& R+ L

par’ par’’ pgr

pqr—FMC , pgr—SMC , pgr—TMC =%53t45 > E{F4R 81 & D _E F _—Morley Line >

qr—rp- pq
R LR, » IRAFIREILER By pgr — Morley Line © u
T 3-7 AD_E F, FIAD, ,, \E, |F, . BVESSCE pgr—TMC » & p+q+r=0(mod 3)

(55 &p, q, re{0,1,2}0% - p, q, r VENIRREMARVE 3 B/ NJFEFIER A <)

SBEA : FI RS DD, NE E  NFF . £ pgr—SMC % f s - s

p " r-lp-1 Pq

AL E F_FIAAE,

qr ™~ mw" pq r—1p-1

F

p-lg-1 °
(1) &p=qg=r > {FEH 2-16 Cz&H -

) &(p,q,r)=(0,1,2),(1,2,0),(2,0,1)

E,, L ,F, NAF E, » YR E,F,//EF, »{3%]

rr 2 qr™ pq p-lg-1 = rq meorq

ML E NAE

qr—mp r=lp-1 =

ALqrErprq *D AAEI’flplepfqul }Eiﬁ ’

19



G)&(p,q,r)=(0,2,1),(1,0,2),(2,1,0)

WL, E,NAE,_,  =E,, L F, NAF,_  =F, »MUREF,//EF, »{3%]

qr—mp r=lp-1 rq

AL E F _HIAAE

gr—m" pq r=1p-1

F, 5 -

mf& WA H H Desargue’s Theorem » EE, , ,F F,, |, AL, =%3:8, - [ |

FEH 3-8 AD E F FIAD . E

qr~rp" pq q+1r+1""r+1 p+1

F o NER TS pgr—TMC > & p+q+r=2(mod3)

B E L RMIUEWBWEEE, . F F AL, =R —Rh - W% AL EF,, T

mp T r+lp+l 7 pgT p+lg+l qr " pq
AAEr+lp+1Fp+1q+l ’ RE| LqrErp ﬂAEerH =E, ol Lqupq mAFquH = Fp+1 q PR3
E”MFP+1 . //Erprq » 155 ALqrErprq pill AAEr+lp+1Fp+lq+l %1 0 B Desargue’s Theorem >
EJE. . n>F o F g » AL, Z4RILEE o |

ZIL - HRWESAE —E&R (pgr — FMC , pqr —-TMC) > TS EIFTZEAVEE R -

TEH 3-9% p+g+r=0(mod3) p—1g—1r—1—FMCTE pgr—Morley Line I ;
W p+q+r=2(@mod3) p+1qg+1r+1-FMCHE pgr—Morley Line |

LU VB ER(011,122,200) , (012,120,201)75 WY& R (E---C)(&E/0) -

& (+1)
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E QAN

EEEH ST - Morley Triangle ] LUEEE AT Morley Line AGRiE 18 {EIE =P
MRIEFRFIE ST -

AR DA B4 Em BT m] DAt —(E A BRI E

EH 3-10

5% pqr —morley triangle, p+1q+1r+1—morley triangle, p+2 q+2r+2—morley triangle & i
TEEH 39 —(E =704 > Bl pgr —TMC, p+1g+1r+1-TMC, p+2q+2r+2—TMC =853t
58A -

S5 > pgr —morley triangle, p+1q+1r+1—morley triangle, p+2 q+2 r+2—morley triangle
WS B -3 i E R 3-7 ~ EEE 3-8 RS R M R4S i - u

128 First Morley Triangle %t AABC /Y First Morley Center, Second Morley Center, Third
Morley Center =FEE7&E[E—Fr&E L - BAFHSEMNSMER (LN EAMEE =(EF %k
BhE ST 3m B /2 RAY First Morley Triangle 1Y) » FY2H(M1A
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TEHE 4-1 First Morley Center ¥4 A1~ Second Morley Center F1 Third Morley Center 2[5 o

DA— My B 28 fo] i I =0 DL PR S pR B (B R - N2 M A = RS (Trilinear
coordinates)F&HH 2~ -

AEHE AR R R MR A = AP LU R A Z 0 - =GR RARE
[ EhBIEAMTEEDR T IE E R

=434 (Trilinear coordinates)
Bl AABCHY A BEAAEE K5 (1:0:0) » BRVAMAEE R (0:1:0) » CEAAREER(0:0:1) »
FPE A8 P RPIERHAIEE o % AABC =38 (BC, CA, AB) HBEHELL -

g NG =111 0 B = (l l l) (bc:ca:ab) > HpMLr=(cos A:cosB:cosC) °

A B C B C A C A B
HI] First Morley Center = (cos 3 + C0S — COS — : COS — + COS — COS — : COS— + COS — COS —)

A B B A A B
Second Morley Center = (sec 3 :sec 3 :sec %) = (cos —cos ¢ :Cos ¢ COS — : COS —COS —)

PAEERPRELS] > s8R LA
MEE [ 1-2 792800 » FA15-51] Second Morley Center F1 Third Morley Center B FyZ5 FE Ll EL

ME=RBIET > B P=(d:e: f) » HIFEFAILHIRE P =( ) °

ml»—‘

L
f

&I~

2 Third Morley Center= (cos? : cosg 1 COS %) o

58 4-2 FEVH FEZ8P =(a,:a,:a,), P,=(a,+b :a,+b,:a,+b,), P.=(b:b,:b,) > HI
P IR, BZME -

R RITER R, B, BHVAEEREORX

Za1+2b Za1+2b Z:al+2b1
P =(a = = —a, = =g, =“—),P,=(a,+b:a,+b,:a,+b,)

Zal Zal Zal

cyc cyc cyc

22



Za1+2b Za1+2b Za,+2b
P3 — (b e e : b2 L orc cyc . b3 L oc cyc )

b b b

cyc cyc cyc

da+>h Zbl Db,

b
. e cyc b L oye cyc
a, Zal <a +b < q z Za, "
cye cyc cyc
da+>h Db, A Db,
b G < b b ._oc 1 cye
| Zbl Sa +b < 0b Z <a < <Zal

cyc cyc cyc

LR TEE] P, R P, B2 RS - H55IM, » 2 a2t - ﬁﬂaﬁ?ﬁ% _blb
P. B, B=8iEs - -

B RS (B 4-2 > FATHY P, =Second Morley Center > P, =First Morley Center >
, B _C 4 e
P, =Third Morley Center (a, = cos—-cos—, b, =c0s e ) BIESHH T EH 4-1 - Kl - o
—RiE A HfERS AABC B IE =AY -

Fw@®L Morley Line HY3#EFE T » I 253 1F i 8 AABC fYHS (% » First Morley Center ,

Second Morley Center , Third Morley Center 1~ ¥ 8 AABC 1Y First Morley Triangle -

FrEFAM ERERIEM -

TEHE 4-3 First Morley Center , Second Morley Center , Third Morley Center 48 23%1F AABC 11y

First Morley Triangle [N -
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s5AR

RAERS R REEEAN BRSO T o SRR USRI pOR R R

o e TR R AR R o TP E A A E R A R Bl
B T R AT AT IR BIAY RIS - R AABC RS EIEE HARHY » SUFE—

{EllEfE - BEEAE T BIVESR L - 5 2 - BMAEEY R EAE L E b 1S
First Morley Center , Second Morley Center , Third Morley Center 74t First Morley

Triangle HYZE5E 17 B0 o
JEEF First Morley Center £y First Morley Triangle WJEE.(y > FTLATRAT R ZHEEHH Second

Morley Center , Third Morley Center B[ 5B E] -

- \ . . C B

&% ADEF F; AABC WY First Morley Triangle - H| D=(1: 2cos§ :2¢os E) ,
C A B A .

E = (2cos§ :1: 2cos§) , F= (2cos§ : 2cos§ 1) B FEE D, E, Second Morley

Center —BH{a[HFILLR - M{E =438 d > P=(p:q:r), U= :v:w), X=(x, vy, 2)

p q r
=Bham HE 755 D=lu v w| Z{HE 0  $:558H Second Morley Center Y15
X y z
B A -
1 2cos 9 2cos E
3 3
2cos g 1 2cos é
3 3
B C C A A B
COS—COS— COS—COS— COS— COS—
3 3 3 3 3 3

1 2cosg 2cos§

3 3

= 2cosg 1 20054

3 3
B C C A A B
2c0S—CcOoS— 2C0S—COS— 2C0S—COS—
3 3 3 3 3 3

1 2cosg 2c0s£
3 3
= 200sg 1 2COSé
3 3
2cos§cos£—cos— 0 0
3 3 3
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=800$§cos§coszg—4cos2 ?cos§—4cos2 Ecos£+2cosécos§

=2(2cos 4 cos c_ cos E)(2 cos 5 cos c_ cos é) >0
3 3 3 3 3
Bt — U2 R Ry

2cos§cos%22005%0050":12c0s§, 2cos§cos%212005§  FERX L E HAE

W LA=0", ZB=0°, ZC=180° > [fijlltH} ABC & EAE R —(E = A7 -
AEHE 4-1 FFSH1E AABC B 1FE =S » Second Morley Center (i} First Morley
Triangle PN > {1 Second Morley Center N ¥ 85 First Morley Triangle NEf »

BE N ACFAMEE A Third Morley Center WIS

1 Zcosg 2cos§
3 3

2cos£ 1 2cosé
3 3

C
cos 3 COS—  COs—

3

A B A B
= cos€+ 4cos’ —cos£+ 4cos’ —cosg— 4 cos=cos—— 4cos’ ¢
3 3 3 3 3 3

= (cosg —4cos’ g) +4(cos’ écosg +cos’ Ecosg —cosécos E)
3 3 3 3 3
ZRIM - FE T RAVEE IHAN A TS - TRMEER S EEFEE - WRAK—TE
e FEER TEFEN 0250 > £ LA=90°, £B=90°, ZC=0"J 0 - 1 EF%E

SR IT Y (R ZA=ZB + FF LB S e £C 2 [IE R NS BB & 41T
LA=/B » FREEACIRE S -

(cos C_4 cos’ g) +4(cos’ 4 cos <, cos® 2 cos c_ cos L cos E) —[(cos C_4 cos’ g)
3 3 3 3 3 3 3 3 3 3

+4(cos” A+8B cos£+cos2 A+8B cosg—cos A+EB s A+B)]
3 3 6 6
=4[(cos’ 4 cos <, cos? 2 cos c_ cos 4 cos E) —(cos’ B cos <, cos’ A+B cos ¢
3 3 3 3 3 3 3
A+B A+B
—Cos cos )]
6 6

2A 2A+B

6

=4[cos ¢ (cos’ 4, cos* B _2cos ) (cos A osB _cos )]
3 3 3 3 3
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A+ B A B , A+ B

A B
>2(cos” —+cos’ ——2cos’ ) —4(cos — cos — — COS )
3 3 3 3 6
A B A+B A B A+ B
> 2(cos” 3 +cos’ 3 2cos? 25 )—4(cos 3053~ cos’ J6r )

A B
=(cos=—cos—)* >0
3 3

. (cos c_ 4cos’ g) +4(cos’ 4 cos ¢ +cos’ B cos c_ cos 4 cos E)
3 3 3 3 3 3 3 3

> (cos c_ 4cos’ g) +4(cos” 4 cos <, cos’ 4 cosg —cos’ é) (" LA=ZB)
3 3 3 3 3 3 3

:cos£(1—4cos2 g)+4cos2 é(2cos£—l)
3 3 3 3

B3

=[4cos’ é—(Zcos£+l)](2cos£—1) >0 (.- 4cos’ A > 4><(—3')2 =3> (2cos£+1))

3 3 3 3 2 3
T R Ak 1L AF LA=0°, £B=0°, ZC=180° fil LZA=90°, £B=90°, LC=0° - |ffj [ttHF
ABC AR —(H =AF -

AERE 4-1 FMEHIE AABC FIFE=FHE » Third Morley Center (I} First Morley

Triangle PNE » {1 Third Morley Center ¥ #tGH First Morley Triangle NE[ ° [ |

b - 45REM

St AE AABC o AD,E,F, B E AT 6 = 5% 4 45 P B B 49 Morley Triangle
(p+q+r=0,2(mod3), ¥ 41 B 5[ B 3-1) » 1 = (8 5 % % = % @0 F

First Morley Center(pqr—FMC) : AD E_F HJEL) °

gr=mp" pq

Second Morley Center( pqr—SMC ) - AD , BE

qr > o

CF,, HYZH -
Third Morley Center (POR —TMC): POR — SMC ¥f AABC {55 f SL %) -

L,.M, N, 532D, E,, F, 9% 5350008 -

AIEAFA PU T 4

. D,L,NE M, (NF N, =pgr—FMC °

qr-—qr rqg P9

2. IF=8¥ D E_F ¥ AABCH] Second Morley Center 171E (pqr — SMC) °

qr—mp pq
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. IE=AD,E,F,

qr’~mp” pq

pqr — FMC , pgr — SMC , pqr —TMC =2E3:48 (pgr — Morley Line)

¥t AABC | Third Morley Center = AL, ﬂBMrp N CNpq 0

5. ADE F, MIAD, _, \E.  Fp, JVERFCE pgr—TMC » & p+q+r=0(mod 3)

qr—p pq

r—1p-1

AD E F *U Al)qul;*HE'rJrlpH}?erqurl E@@$qu)&\% qu—TMC ’ EE;' p+q+r = 2(m0d3)

gr =" pq

6. & p+q+r=0(mod3) p—1g—1r—1-FMCTE pqr— Morley Line I

=i
E=]
=
==]

p+qg+r=2(mod3) p+1g+1r+1-FMC TE pgr— Morley Line I

(pgr,p+lg+lr+l,

pqr — Morley Line

p+lg+1r+1—Morley Line

p+2q+2r+2—Morley

p2q+2r+2) Fragimy FMC Frresimny FMC Line précimit) FMC
(000,111,222) 222 000 111
(012,120,201) 201 120 102
(021,102,210) 210 102 021
(011,122,200) 122 200 011
(101,212,020) 212 020 101
(110,221,002) 221 002 110

7. pqr—TMC, p+1q+1r+1-TMC, p+2q+2r+2—-TMC =B53t45 -

8. First Morley Center #8211~ Second Morley Center 1 Third Morley Center 7 [} (First Morley

Triangle) °

Morley Triangle [N -

st
-
= °

RIRRE

9. First Morley Center , Second Morley Center , Third Morley Center 48554 1E AABCHY First

fEEHE 4-1 11 e 4-3 TPiERaT T ARE First Morley Triangle N = {ERFFREEH 73 A1l (5 -
A TEFRAEEMET AR Morley Triangle THVRFFRE G A SDIAVBERHE: - [NIE - FRMIIAEE
REE T BRI AR E M - 55h > WMETERIE Morley Line &1 B EIHAM =
I YRR SR (B R & B — D RUlREE - TIRFREAE 0 R M T i — D HVERT -
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- 2Z 3R

HZ9(2014) o (MEAER) (BB=RR) - SLEHRRGE -

http://mathworld.wolfram.com/FirstMorleyAdjunctTriangle.html

F.Glanville Taylor and W.L.Marr(1913). The six trisectors of each of the angles of a triangle.
(https://www.cambridge.org/core/services/aop-cambridge-

core/content/view/C4D463D0556830COE4ED61D6D2FASFSC/S0013091500035100a.pdf/six_trisectors of each

of the angles of a_triangle.pdf).

Chen-Jung Hsu(1967). A Problem on Three Desarguean Pairs of Triangles.

(https://www.jstor.org/stable/2688280?seq=1#page_scan_tab_contents).

https://faculty.evansville.edu/ck6/encyclopedia/ETC.html

http://mathworld.wolfram.com/SecondMorleyTriangle.html

http://mathworld.wolfram.com/ThirdMorleyTriangle.html
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http://mathworld.wolfram.com/ThirdMorleyTriangle.html
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e

GEEE—H=AF  =ENAN=50&WI AR =5 =R —HEE=/A 5
M=FaJ(First Morley Triangle) - AAEanfE A =P 28 FI0Y = (EFRRRER LG -
First Morley Center (FMC) : BIEF| = fATEHTEL, ©
Second Morley Center * B[IJiF = 71 B 5LHI = fi 71 Y [ T RGP Ay B SR i S B
Third Morley Center : B[ = T8 First Morley Adjunct Triangle ¥ & EELERA 4R AT B o
B r5abse il 7 iE = R RRE AR - W PR FIATA R = AP =% 4R tERERY 18 {HIE=AF
(AD,EF,) - F1EIRE LT = AP HFEEH IR =PRI Morley Line » FRIEEZIN » AAE S EEZHY
DE Sei0
B p+q+r=0(@mod3) * p—1g—1r—1—FMCYE pgr—Morley Line | ;
B p+g+r=2(mod3) » p+lg+1r+1—FMCTE pgr—Morley Line | ;
A E R RS 18 (E R = AT Y =Je4H (rriad)# (5 -

EEIL
FRENR CEa7Ek) W - BN ERN =/ Morley Triangle)iay st BUBSSMERE 1R OAHY BLH -
(EREH AT T D AVZR AR - FEEAERIBIERIS - TSR EN = AP A e 2 wrhenves -
S REFRH B MM E BRI 2 PRI B -
A=Y
1. S EF = A AV EF R B (First Morley Center, Second Morley Center, Third Morley Center S555) {14

BT LASERH -
2. RS LR IRRIAY I B HE R E ATA SR = APy =S SR HRERY 18 (I =/AJF (AD,E,F,,) °

3. PEaTiE 18 IR =PRI R Morley Line 2 [EIHY RSP
4. Y& First Morley Center, Second Morley Center, Third Morley Center 1F>-THHY 34T M A

BRI EE
5 axiE za#4
aft ~ & ~ S ~ Geogebra
HFRBEE
First Morley Center Second Morley Center Third Morley Center

EF, MN, BC =45 —8EU
CA, NL, FD =4asis—u v
AB, LM , ED =455 A —85 W

First Morley Center, Second Morley Center, Third Morley Center — 25343




By T ERATTAE LB LL N A A E RS

A BT LUEE{LLEY 75 74 7€ 38 Second Morley Triangle , Third Morley Triangle
1N Morley Line - fj iz = {6k Morley Line & 2% 3 Morley Triangle {115 [HE 1Y
B!

8

TP AE S R Y | RIS E T BIFHEHY
AD, E,F, (TE=faRE | 18 (EREZATERI= fAih « Hb

pqr —morley triangle AD,,E ,F,, 1B{E Second Morley Triangle
AD, E\\F\, ¥8{E Third Morley Triangle

First Morley Center( POR—FMC) : APQR FNEE L)

Second Morley Center(POR—SMC) : AP, 2?Q ,CR A B (R RN B A E )
Third Morley Center(POR—TMC) : PQOR—SMC (575 £ )% AABC )& 4 Ll Bk
Morley Line (POR — Morley Line) : #5 WU = (7R B4R » RIS REREIE APOR ¥} AABC 1) Morley Line

PUT EIBHAM €5 L Second Morley Triangle
8¢, Third Morley Triangle W[5 5 F1

D,L,NE M NF N =DEF, —FMC AD, ,BE, ,CF, =D E_F, —SMC AL, NBM, NCN, = pgr—TMC
BC S —-FMC, —-SMC, —TMC =Bh4t4 — Morley Li
BC,E,F, .M, N, 2 pqr pqr pqr BEIELR (pgr — Morley Line)

AD, L F, F1AD, ,, \E | F, BVESRFCE pgr—-TMC > & p+q+r=0(mod 3)

gr=rp” pq r=lp-1
AquErprq ?FD ADq+lr‘+lE"r+1p+l‘F“;;-+lq+l B@ﬁ?ﬁqjlt\;’% pqi" - TMC ’ ,?é? p + q = 2(m0d 3)

(=1 £
=1 &3

V ~_=

3% pqr —morley triangle , p+1q+1r+1—morley triangle , M tAEE \ 18 ft%%ﬂﬁiﬁﬂzﬁ%ﬁﬁtP@ff%ﬁTu
p+2q+2r+2—morley triangle T i /& il By —{E = 7C4H - HI Morley Line Jyi B2t = TTaHRH 7 -
pqr—TMC, p+1q+1r+1-TMC, p+2q+2r+2—TMC =BEIL4R -




122— FMC $%7F 011— Morley Line | 120- FMC F&74F 201— Morley Line I
200— FMC J%1F 122 — Morley Line | 201—- FMC J&1E012— Morley Line -
011—- FMC 3%7F 200 — Morley Line I 012 - FMC 3%71£120— Morley Line I

TEEE First Morley Center 48217 Second Morley Center 1 Third Morley Center 2 [ -

e E M pE S 22 2
=1{ Morley Center BN 4H
BE% o FHIS LR e ]
FH 7 B2 eTaE B - B
I = 4R AL (Trilinear
coordinates) 5HH 7

TEHE First Morley Center , Second Morley Center , Third Morley Center 48234 4E AABC {1 First Morley
Triangle N -

AT SR + B T R PIFTRESS) - AR RIE) ABCREBHITITR RN - £
fE—EkERT - B%AE TEBVER - 52 WFRHESH “NEEEERE(ERS First Morley
Center , Second Morley Center , Third Morley Center Y&1E First Morley Triangle 25 7 BJA] o

fo o
SAEAABCH - AD, E, F, FyHFH AN =% 7748 FTiEHHY Morley Triangle(p+q+r=0, 2(mod3))
M ={EFF AR E R T -
First Morley Center(pqr—FMC) 2 AD E F HEE) °

qr—mp pq

Second Morley Center(pgr—SMC) : 4D, , BE, , CF, (3% -

qr w2

Third Morley Center (PQR - TMC) : POR — SMC ¥f AABC HZ i dLipEL -
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qr—mwp pq q
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|7§] °

KRIRRE
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