=AFRORLEEFA TR SRR

ILC®HIZ

X UDIZ, BENEMTRWVEENREZABOLA 7 —ROMEICED S X I
RoleDh, TORENOBFHLLET, SonTid, e 727 A ik O2KT
2T ~F 2 T EFHR MRS & DS T Lz, #Hi%, 4, LEO =AFIZH
o ZWIAMET D EZATEOECONTEL TCWE LIz LD 2EH VDB IhAE -
ThhD, LIEHL LT, NEE=ZAFOBELOYINL, T =AFOF A T —RRICEE T
Tz — R Bl D EMR T, AMEIE S AEOELOINL, T AROFA T—R LD
HLZEFLETHMICRDZ ENGND £ LT, TDH%, 2O OREREZHEFIK LA,
THILOHRIICE L H T, KEDOT L R L REEZF O Clark Kimberling 2%
(University of Evansville, IN, USA)IZ & FHi A BV L £ Lz, #iX, 1% —x v F 1
. “Encyclopedia of Triangle Centers” &\ 9 %4 F & T L TV A EZABDHLR
BT 2 EME T, TO%, LORILONEFIL, T TIZMOLNTWDZ EBTMD
AL DOIFIIR N0 F LIz, T a2 Kimberling 0% &0 W22 Y | *
o, ZABORLREAA T—ROMBICELE LD E Lz, <12, ¥, LEDO=
A OEL, Bls, Sl EOBLZ L OFLRP—DDOEMTHLIAA T—R EIZD D
D, Flz, E ZNHOPLAHOBEER ORI TRE S 00T lKE D
FLz, 22T, X<A6NEZZAFEO B LOEENSIGD T, ZAROFRLR LD
AT —BEDOBRIZONT, TNETHRTE R ExPIcfE L 7,

1. =AFD 5.0

—ARICE, K<AabnhLRE LT, 5L, Thbb, Rl E, ShL, FELD
BEOHLADHD ZEPMONTHVET, LFTE, ENTNOPLREZEERLET,

ARy : ZATED 3 HS>ONAD S5 RORZEENLENWET, HLIE3SDl)
SETEEEICH Y . 3ODWICHEET A HLRH Y £, ZoOHENEMH S VLWET,



B : SAROHEALZOXBIOHEEFES 3 SOBS O EETLEVWET,

A
B — : — &C

Mily : AR 3IVOEE ESBOREENLENWET, SDIE 3 SOTEED
BAEEREEIC B0 . AL AL E LT3 SOTEARES AL & v ET,

A
( :: 0 ; ]
o u 0

FiD : AR 3ODEANLFNENORIICEINE 3 SOBEROK S & Tl &
WD ET
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B — C

BBy : D 1 SONM LMD 2 SOOI D R DA S L E OV ET,
FENE 1 DD E 2 OOWOIEREMREFHREICH Y | ELETTOLE L TOERBZ O
BEChHLrMHEZHELAEVWET, ZAEOFHLIE 3ODOABIZHHELT32H Y £97,

B, AL, ZOoMICEZL oFLRH ) £, TOHNnE . AL RPLOE)
ELTORPLEHENLTEBEET, ZoF0E, FTORIIRT LI R IR EZED
M (7 4+ A3y OF) OHLTT,
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2. HEEERE (Barycentrics)

FOROMEZRT DI, XML EARERE (Decartes, 1637) 2 W5 Z & 6T
T FETN, LUFICER 5 mfEEE (Mobius, 1827) & 5 & fEF]TF,

AR (U, Vv, W) TlL, =M TH.LAP OfEEZ, 3 2O =AOEF:E Sa, Sh,
Sc #ff~ T, (Sa, Sh, Sc)/S, Sa+Sb+Sc=S (=M OmME) OLH>IRKLET, LI
BT, TESOERBEEL, AL, 0, 0), B, 1, 0), C(0, 0, 1) Ic72h %4, P»=
IO D55, FlziX, AP 230 BC A2 A TIER b H85121%, Sa %
BE LT HEEEOEREZOEEMES Z N TEET, ZNTIE FIE LT,
FeD PR OEELE 2RO THET,

Ry @ NEHOYEEZ r L45&, Sa = ar/2, Sb = br/2, Sc = cr/2, S = (at+b+c)
12, 72DT, WNOOHEFEEET (@, b, ¢)/$a$ &720 £3, 22T, $a$ =
ath+c L WO RBEZHWE L=, ZOZEIZnD LI UIEEWE T,

Bl : ELOMENS, Sa = Sh = Sc = S/3TY, ZilE, SATBOIES L LD
HRAERATCTE D 20O =ZMAOHEBNBE LW Db 9, L
=R T, BEOOEMEERT (1, 1, 1)/3 THEZ b ET,



SRl AAEHOYEER 5L EREHENS, Sa=R%sin(A)cos(A), Sb=RZsin(B)
cos(B), Sc=R%in(C)cos(C)& 72 £9°, L7=i-> T, SLOimflHEIEx
(sin(A)cos(A), sin(B)cos(B), sin(C)cos(C))/$sin(A)cos(A)$TH-Z HiLET, 72E,
INEEFZME 5 & (sin(2A), sin(2B), sin(2C))/$sinRA)$D L o izt Fbd4 = &
MTEET,

FID . EOmLOTHARICEBW T, ERER L 5 & AH=2Rcos(A), BH=2Rcos(B),
CH=2Rcos(C)72 DT, Sa-BHcos(C)a/Z-ZRZCOS(B)cos(C)sin(A)—ZRZtan(A)
H{cos(A)cos(B)cos(C)} & 720 £9°, Z 2T, RIFAMEH DAL T, [FERIC
Sb=2R?tan(B)/{cos(A)cos(B)cos(C)}, Sc-2than(C)/{cos(A)cos(B)cos(C)}
72 DT, WLOEAEEZE X (tan(A), tan(B), tan(C))/$tan(A)$THE 2 b E T,

Bl BELEEARONMCH Y, B lald, TOHEE R & T 5 L Sa=-ar/2, Sh=
bra/2, Sc=cra/2 72D T fH. la OmEAEESEL la = (-a, b, c)/(-atb+c)& 72D
£9, FEEIC, b = (a, -b, ¢)/(a-b+c), Ic = (a, b, -c)/(at+h-c) & 720 £7,
B, BT, ZAROWa b, c EANEZD EHLD la, b, Ic D
HDT, H%ikT 2 LSO BTSN E T,

3. Conway &it

MFEERE 2 0 YA, Conway K&l 5 L XEMRICRT LN TEET, AR
D3ODNDES% a, b, c, TNENOBIZMPNEDITEHMAZ A, B, C TERT L x|
Conway D FL7 Sa, Se, Scid. LFO XY ICERSINET,

Sa =S cot(A) = (b? + c? - ad)/2 = bc cos(A)
Sg = S cot(B) = (c? + a2 - b?)/2 = ca cos(B)
Sc = S cot(C) = (a® + b? - ¢?)/2 = ab cos(C)
S= 2x (=ARDOEH)

ZT.SA SB, ScDAELD 23 H & 3FHDFESNI=ZABORKEEHLDHDTY,



Conway i ClE. LIFD L 5 BG83 5

Sg+Sc=a% Sc+Sa=b? Sa+Sg=c% Sa+Sg+Sc= (a2+b2+c2)/2

SeSc + ScSa + SaSg = §?

LATH OBFRAIT, ERNSEEET £9 25, 29THORAE, 3AROUORS L
OB ER T~ DA EM > GERT 5 2 ENTEET,

723, Conway Ktz fliH & =Tk, Sk, ZABOEBED 25 THLZ LITHEELT

TEENWY,

DX,

jﬁj—o

Bl

LAY

Conway Ktz ffi~ T, HEl, S0, BLOLOEMELE (U, v, W)a KD TH

u=1/3=5%3S%), N=u+v+w=1

ZIT,uD2FBHOENE, HOMHADOTDITEMLE Lz,

. ZAFOIELER L Conway £l OBRREE S &,

u = sin(A)cos(A)/$sin(A)cos(A)$ = {a/(2R)HSA/(bc)}H$sin(A)cos(A)$

= 1/{2R(abc)}a?Sa/$sin(A)cos(A)$

= 1/{2R(abc)}Sa(Se+Sc)/$sin(A)cos(A)$

= 1/{2R(abc)}(S? - SeSc)/$sin(A)cos(A)$
$sin(A)cos(A)$ = sin (A) cos(A)+sin(B)cos(B)+sin(C)cos(C)

=1/{2R(abc)}(S?-SeSc + S2-ScSa + S2-SaSs ) = L/{2R(abc)}(2S?)

LD DT, AL OmFEERE T Conway AL T

U= (S?- S8Sc)/(2S%) , v = (S?- ScSa)/(2S?) , w = (S?- SaSs)/(2S?),

N=u+v+w=1



LRy ET,
D : u=tan(A)/$tan(A)$ =sin(A)/cos(A)/$tan(A)$
={2abcR/Sa}/$tan(A)$ = {2abcR/SASeSc}SeSc/$tan(A)$
$tan(A)$ = tan(A)+tan(b)+tan(C) = {2abcR/SaSeSc}(SeSc+ScSa+SaSe )
={2abcR/SaSESc}(S?)
D, RO AR X
U=SgSc/S?, v =ScSa/S?, W=SaSe/S?, N=u+v+w=1
L7 Ed, Z T, tan(A) = 1/cot(A) = SISa #fEVE LT,
INHDORERNG, —IZ, A 77— EoH.iRix, Conway #EL T,
U = (GS? +HSESC)/N, v = (GS? + ScSa)/N , w = (GS? +HSaSg)/N,
N=u+v+w =(3G+H)S?

DEIFVIZRKDOEL ZEBTFRENET,

4. A4 7—# (Euler Line)

SHFOEL, S, LR LT, OEODEMBO LD ERmbLRTWET,
T OEBITEL RBFE A A T — 3% [ L= (Euler, 1765) T, A4 S—# L EITH
TWET, A4 7 —faeRTERONIT, mEEIE L Conway KLzl 5 & flRICE
FTIENTEET, T7bL, —IC, mREEEU, v, w)Z 1l 5 EHRORIT,

Pu+Qv+Rw=0

ORICEINE T, 22T, P, Q RIFEMERTELTT, £9, HL u=13,v=13,
w=1/3 3 L U%RE U = (S2- SeSc)/(2S?) , v = (S?- ScSa)/(2S?) , w = (S?- SaSe)/(2S?) %
WHEMERD THET, ZOHE.P,Q, RIFLLTOX &N LET,



P+Q+R=0
P(S?- SgSc) + Q (S?- ScSa) + R (S?-SaSe) =0
ZZT.R=-P-Qz2FHDONXUMRAT DL,
P(-SeSc+ SaSg) + Q(-ScSa+ SaSg) =0
no,
P ={SA(Se - Sc)/Se(Sc - Sa)}Q
7RV EY, £ R & Q ORAFRIT.
R=-P-Q=-{SA(SB-Sc)/Ss(Sc-Sa)}Q - Q
= - {SA(Se- Sc) + Se(Sc- Sa)}/Ss(Sc- Sa)Q
= {Sc(Sa- SB)}/SB(Sc- SA)Q
DT, FOEMMOXUITRAT L L, ERONEL,
{SA(Se - Sc)/Se(Sc - Sa)}Qu + Qv + {Sc(Sa- Se)}/Se(Sc- SA)Q =0,
Db,
SA(SB- Sc)u + Se(Sc- Sa)V + Sc(Sa- Se)w =0

E7R 0 FET, HEEROD, BN ZOEREZHDNE I DRI THET, TOLOHEHME
JERE U = SpSc/S?, vV = ScSa/S2, W =SaSe/S2 TL=DT, 2 b EEHOXDLEDIT

ATDH L
fEil= [SA(SB-S(:)(SBS(:)+ SB(Sc-SA)(ScSA) +Sc(SA-SB)(SASB)]/(SZ)
= [SaSBSc{(Se-Sc)*+(Sc-Sa)+(Sc-Sa)}] = [SaSeSc(0)] = 0

ERDET, Lizno T, HoEROKIL, ZOEMEICELD, LB LIOELED -
TWDHDOT, AT eI THLIZ LR £,



B, FOLRAA TR EICH D E D DEFRDERITIE, 0 O RS EERE D 4y FE
EBHRN RN E N0 £, 2072, %k 4 590 A% F & iz Encyclopedia
of Triangle Centers(LL . ETC &l LU FNTFELEE S 4V T2 HHL A oD T R4
(f(a,b,c), f(b, c,a), f(c, a,b)) TiZL, f(a,b,c) +f(b,c,a)+f(c,a,b) =1 DEME= L T\EH
Ao &Iz, f(ab,c)+f(b,c,a)+f(c,a,b) = 1 Zeifi 7= 3 il FEAE - feo TR R JAEAE & RESS G A
Wi £,

5. A4 F—Lod.ia L )RS (S—Coefficients)

FA T = EoRLETHHELD, S, BOOEMERIX, Conway OFLE T
u=(GS?+ HSgSc)/N, N =(3G+H)S?
DEIRFTEEND L LET, HORENL, EL Sl TOLOHEBEEIE
Ei» : G=1/3,H=0,N =S,
Sl 0 G=1,H=-1,N=2S?,
By 0 G=1,H=1 N=4%2,
L0 ET, ZORMBRRKE —BILL T, A A T —# LR (U, v, W) O T FEEEEE S
u ={G(a,b,c)S? + H(a,b,c)SeSc)/N,
v = {G(a,b,c)S? + H(a,b,c)ScSa)/N,
w = {G(a,b,c)S? + H(a,b,c)SaSs)/N,
N={3G(a,b,c)+H(a,b,c)}S?

DEIICEKbESLELET, 22T, G@bc) BLUH(@be) iZ. ZABDITOERS
abcOE#MT. . a,bczV A7V v 7ITANEZTHEDLL RV THD L L
F L7, ®FRBEE S LTiE, BlziE. $a$=a+b+c, $bec$=bc+ca+ab, abc, Sa, S, Sc @

S CTHRY D MFRBEECCIX, FEARXFRRI%L Sa+Se+Sc = E+F, SeSc+ScSa+SaSe = S2,
SASeSc=FS? CiE# SN D E, F TREET, LG TREINIALSEN, FEEE

o AAT—RECHDZ Lz, KOAA T—HROXNLHENDTHEL X I,
- 9-



FA T —HOXDLED I,
SA(Se - Sc)u+ Se(Sc - Sa)V+ Sc(Sa - Se)w
= {Sa(Ss - Sc)+ Se(Sc - Sa)+Sc(Sa - Sg)}G(a,b,c)S?
+ SaSBSc{(Ss - Sc)+(Sc - Sa)+ (Sa- Sg)}H(a,b,c)
= {0}G(a,b,c)S? + SaSeSc{0}H(a,b,c) =0
EIRDDT, FEMDICHA TR EOFLETHLZ ENTNY £T,

ZnboRUTEI S G(ab,c) & H(ab,c)ik, fh)lI#%k (Shinagawa Coefficients, LT
SREE B LET) EIFTNTWET, ETC T, HLmd S-EE1E(G(a,b,c),
H(@ab,c)) oL o h v aktCigfEh CnET,

FeD =D 5 0TI,

A X(1) ¢ u(l) = a/$as$ = (0)S%+(0)SeSc + a/$a$h> &, K(ab,c)=a/$a$ £0 2D T,
FA T EICiE B ) EH A,

B X(2) ¢ u() = (S2)/(35?) = (1, 0)/(S)H & S-E¥IE. (L, 0)s
S0y X(3) ¢ u(3) = (S2- SeSc)/(252) = (1, -1)/(2S?) 76> S-R%LIE. (1, -1).
Tl> X(4) : u(d) = (SeSc)/(S?) = (0, 1)/(S?) 75 SR%L 1%, (0, 1)o
9 "L X(B) : AL EELOT LD T,
u(B)={u(3)+u(@)¥2 = {(1, -1)/(2S3)+ (0, 1)/(SA}2 = (1, 1)/(4S?)
o SERENE. (1,1) &b ET,

2B AT LOARIOKIZH 5 FeE X(*)1X Encyclopedia of Triangle Centers Tftiioiu
TWLPLRE ZRTHDOTT, ZOK T, SHREZEAE S & P08 O R AR 4 fif

RICETZENTEET,

Prof. C. Kimberling 2314 > % —>x > N TEZ=L T\W5% “Encyclopedia of Triangle

Centers(ETC)” > %+~ (http://faculty.evansville.edu/ck6/encyclopedia/)
- 10 -
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W1, WD X D 724 A4 7 —# B2 WS 280 THAE, £ 25,000 O HL SN
FENTWVWET, Z0I LD 1 ERBEOTLENAA T—R oL PLETHSL R
LIvET,

2B, SHE¥T. ETC @ Introduction TULFOERICHE STV E T,

Introduced on March 21, 2015: Shinagawa coefficients for triangle centers
on the Euler line

Suppose that X is a triangle center given by barycentric coordinates f(a,b,c) : f(b,c,a) :
f(c,a,b). The Shinagawa coefficients of X are the functions G(a,b,c) and H(a,b,c) such
that

f(a,b,c) = G(a,b,c)*S? + H(a,b,c)*SgSc.

For many choices of X, G(a,b,c) and H(a,b,c) are conveniently expressed in terms of

the following:

E = (Sg + Sc)(S¢ + Sa)(Sa + Sg)/S? so that E = (abc/S)? = 4R?
F = SoSgSc/S? so that F = (a®> + b + ¢%)/2 - 4R* =S, - 4R®

Examples:

X(2) has Shinagawa coefficients (1, 0); i.e., X(2) = 1%S? + 0%SgS,
X(3) has Shinagawa coefficients (1, —1)

X(4) has Shinagawa coefficients (0, 1)

X(5) has Shinagawa coefficients (1, 1)

X(23) has Shinagawa coefficients (E + 4F, —4E — 4F)

X(1113) has Shinagawa coefficients (R — |OH|, =3R + |OH|)

A cyclic sum notation, $...$, is introduced here especially for use with Shinagawa

coefficients. For example, $aSgS.$ abbreviates aSgSc + bScS, + ¢SaSe.

Example: X(21) has Shinagawa coefficients ($aS,$, abc — $§aS,$)

-11-



If a point X has Shinagawa coefficients (u, v) where u and v are real numbers (i.e,
G(a,b,c) and H(a,b,c) are constants), then the segment joining X and X(2) is giving by
|GX| = 2v|GO|/(3u + v), where |GO| = (E - 8F)"?/6. Then the equation |GX| =

2v|GO|/(3u + v) can be used to obtain these combos:

X = [(u + v)/2]xX(2) = (v/3)*X(3)
X = ukX(2) + (v/3)*X(4)
X = ukX(3) + [(u + v)/2]*X(4).

The function F is also given by these identities:
F = (4R? - 36|GO|*)/8 and F = R 1 — J*/2, where J = |OH|/R.

Z ORI ORBZEDOFTFIZFEEH S TWD Koz, FEHils, fh0, Flie £ SR (U, v)
DEETHLHOLAX EHELG EOREE [GX| &40 0 EEO G &EDEEE |GOlE D
il =N

|GX| = 2v|GOJ/(3u + V)

ARV B E T, T b5 |GX|IXGO|ZEFIT 5 Z L300 £,
ZOBBRKEME S & LT O FIBERZFEH X £9, 972bb, o SH&
Beafiob, BEOLGE 9 AHFLN, LG ETOH T,

IGN| = (1/2)|GO)|, |GH| =2|GO|
NN
IGO| : [GH| : |GN|=|GO| : 2|GO| : |GOJl2=2 : 4 : 1

L0 FET, 2oL oI, SERENEETEZ LD LA (ETC Tk, BHEZO
F Ol 150 BEE SN TWET) ORI T, Hul AR o FEEED BAGR A [RIAE 7K
BTHEzZoNDZ LT F9,

B, AA T = LT S O EREEEAE, DO R )

u (1) = a/$a$ = (0)S*+(0)SsSc + a/$a$

-12-



TREINTWD L HIT, —fKIZ,
u = G(a,b,c)S? + H(a,b,c)SeSc+K(a,b,c)
G(a,b,c), H(a,b,c) : *I#rRE%k
K(a,b,c) : FExFrEEEL
N = {3G(a,b,c)+H(a,b,c)}S*+{K(a,b,c)+K(b,c,a)+K(c,a,b)}
DERICKE D L PHENET,
ZZT,
K = Sa(Se - Sc)K(a,b,c)+ Se(Sc - Sa)K(b,c,a)+ Sc(Sa- Se)K(c,a,b)
LT oL, A4 TR FL U, v, WL, LT OEREOH
SA(Se - Sc)u + Se(Sc- Sa)v + Sc(Sa- Se)w = K

il LEd, ZoERORIL, FA T —#E K ETFATBE Lo BRI HEYS S
HDT, KIFAA 7 —@bOEEECHFILES, 20 KIZOWTIE, %ikd
% Euler Coordinates (A 7 —EE) D L ZATH 5 —EH L ET,

Je@ “Encyclopedia of Triangle Centers” Tix, 44 7 —#f EIZdH 2 H.08U2iE,
SREMBFE S TWE T, FilxiE, Hulsm X(12225) Tl

X(12225) = ORTHOLOGIC CENTER OF THESE TRIANGLES: 1st
ANTI-CIRCUMPERP TO MACBEATH

Barycentrics 2al%-3(b?+c?)ad-2(b*-b%c?+c*)a®+4(b%+cb)a’-2(h?-c?)%h%c?a?

-(b*-c*)(b2-c?)3 : :

-13-



As a point of the Euler line, X(12225) has Shinagawa coefficients:
(E+2F, -2E-6F)

DEICHEBEENTWET, 22T, a b, clT=HAEOLOEST, ” Barycentrics”

PR OEEEE T, a, b, CIZBT 5 10 ROZIEAXTEDLEINTWET(Z Z T,
u="f@abc) OEBPEZLNEY, v, witabcrkV A7V v ZIZ AL
REDLOT:ORETEHRENTOET), ZOHLED SHREUL, D S-REDH
NMOPTERINIZE F &) 2 0DEH AL - T(E+2F, -2E-6F) ® X 5 (2RI

REINTWET, B, FLEOSHREIT, %k d 2080 oOBR %2R 55
FICEHERD ET,

6. ETC @ Tables

ETCIZIE., < OF0EdD SHRE Tables L CE Db TWET, K7 —
TIATONWT, EIZEHBI L ET,

-7 —7 )L S-Coefficients (Euler Line ++) & S-Coefficients (Euler Line +-)

DT —TNTIE A A T2 2 5DHFILEIZOWN T, FH DN A (++)
R IR ) INAA TR EICD S TWBDHFLED SHREEF LD TWET, A4 7
—HR 22 2 DO HUL R O THIFEEAZ %

u1 = Ga(a,b,c)S? + Hi(a,b,c)SeSc+Ka(a,b,c)

N1 = {3Ga(a,b,c)+H1(a,b,c)}S? + Ki(a,b,c)+Ki(b,c,a)+Ka(c,a,b)}
U2 = Gz(a,b,c)S? + Hz(a,b,c)SeSc+Kz(a,b,c)

N2 = {3G2(a,b,c)+H2(a,b,c)}S?+{K2(a,b,c)+Kz(b,c,a)+Kz(c,a,b)}

LLET, 22T Ki(@h,). Ka(@bc) 1d. A1 T —iant OREEECBIR L, 5 &
ST HAF—HOEDOH B VFAOMIZAD 3, LI=2A->T, Ny & Np 25Hp
MG IC UE, 2000 EONS A KK, < 0)6 5SS A (KK > 0) 76
FA TR DT LEERD D 2 EBTEET, IR, A T RN HLED

V& %ML X(1)
-14-



u(l) = [aS?/N, N=$a$S?

ELT.ETC BRI ZA 7. Fbb, $a$S2 (245 N & X(3621) & X(3244)
PR EICLET, ETC T, 2 ooHRLEIZ, UToREICRRE STV ET,

X(3621) = H(X(8); M, 2)

Trilinears f(a,b,c) : f(b,c,a) : f(c,a,b), where f(a,b,c) = bc(5a — 3b — 3¢)
Barycentrics 5%a—-3b—-3c:5b—-3c—3a:5c—-3a-3b

X(3244) = REFLECTION OF X(10) IN X(1)

Trilinears f(a,b,c) : f(b,c,a) : f(c,a,b), where f(a,b,c) =bc(4a — b — ¢)

Barycentrics 4a—-b-c:4b-c—-a:4c—-a-b

Z 2T, "Trilinears” 1%, L EOREFEZ 3 SO @G TR TNV TR0 S5
F TOREE ha, hp, he TE DT ZHRERE (hy, hp, he) & FREI 2 FEE T, R & X,
Sa = aha/2, Sb = bhp/2, Sc = ch/2 DERIZEH 5 DT, JEFED M OZEHLfE HE T,

2B O RO EFEEER T,
u(3621) = [3$a$S2- 8aS?)/N, N=$a$s?
u(3244) = [-$a$S? +5aS?/N, N=2$a$S?

DX HICEDE LD T, X(3621)I1EA 1 T —HUTB L T & W1l (aS? DAREL D 578
P & XD 128 0 L X(3244) 13790 & 7 U (S2 DR L E R ) I2H Y 3,
ZhHD3oDHLEMND, aS? DHEAWE LIRS A Ay S L LT, ML F oG E
WM D LNTEET,

{8u(1) + u(3621)}/9 = {8aS¥($a$S?) + (3$a$S? - 8aS?)/($a$S2) W9 = 1/3 = u(2)
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{5u(1) - 2u(3244)}/3 = [5aS%($a$S?) -2(-$a$S2+5a52)/(2$a$52)]/3 = 1/3 = u(2)

bbb, X(1)& X(B621)D 1 : 8 DA, X(3244) & X(L)D 5 : 2 DIy Sk, &
HICHEL XQ2) (&I D2 3, ZnboBRIiE, X(2) = {8(1) + (3244)}
& LT, 7—7 /" S-Coefficients (Euler Line ++)” 12, £7z, X(2) = {5(1) - 2(3244)}

& LT, 7—7 " S-Coefficients (Euler Line +-)” OFE(Z#i> TWET, TN HDOERIC
X, FERZRBIROBINZHE L O LN TNET,

- 7 —7 v ”S-Coefficients, Midpoints on Euler Line I”

DT —TIITIE, A T—M 202 OOHFLEOFENF A T —H I
HOGEDOPRLEEEEDTHNET, EoflEFRERIZ, FLoRO 1220 X()E L

T, WU N=$a$S2 4 A 7% b HAA T —HOBMICH D X(B679) Tt L 7,
ETC TlX. X(@B679)IILL T ORRIZH- 2 BV TWET,

X(3679) = X(3576)com(EXTOUCH TRIANGLE)

Barycentrics a—2b —2c::

X(3679) O AR FERE L

u(3621) = [2$a$S?- 3aS?)/N, N=3$a$S?

RHDT, EDOHFRIE

{u(L)+u(3679)}/2 = [aS?/($a$S2)+(2$a$S? - 3aS2)/(3aS?)]/2
= [3aS? + 2$a$S2 - 3aS?)/(6aS?) = 1/3 = u(2)

LAV ET, Thabb, X()E XB679)0d AL X(Q2) 12720 £

i, X(2)=(1,3679) L LTSN TWES, 2T, AU0( )iE, F—7

TELN TV TR ERTRLT T, — KT, X(1) & XEB679)D X i, A1 T —#4

T —7 )T
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PATEHEIERCH D 2 O LROPRIFAA T =R EICHDDT, 2D XKD RFINT
— 7" /1’S-Coefficients, Midpoints on Euler Line I” (2% & B TCWET,

- 7—7 L *S-Coefficients, Midpoints on Euler Line I1”

DT —TWNE, AT LEDO2o00FLEOHENEFLEDLENTWVET, 4
DR X(12225) % Bz U CRiB Lk 3, X(12225) D e a3,

u(12225) = [(E+2F)S*+( -2E-6F)SsSc]/N, N ={3(E+2F)+(-2E-6F)}S? = ES?

DT, MU N=ES2¥ A 7D X(3575) & HIci Y LiFEd, ETCIZiE, Tk
IR STV ET,

X(3575) = EULER LINE INTERCEPT OF THE LINE X(64)X(66)

Barycentrics [2a° + b® + ¢® — 3a’? - 3a’c? — b'c? - b’c*]/(b? + ¢ — &%) : :

As a point on the Euler line, X(3575) has Shinagawa coefficients (-F, E + 3F). .

L7223 T, X(3575) 0 mifl eI
u(3575) = [-FS?+( E+3F)SgSc]/N, N =ES?
THY., MUES? &1 7L £3, X(12225) & X(3575) D HaiiL.
{u(3575) + u(12225)}/2
= [{-FS%+ (E+3F)SsSc}H(ES?)+{(E+2F)S?+( -2E- 6F)SeScH(ES?)]/2
= {(E+F)S?+( -E-3F)SgSc}/(2ES?) = u(12362)

R0 ET, ZOSHEE A L OFLAIT UL FOX(12362) THDH Z LD £,
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X(12362) = ORTHOLOGIC CENTER OF THESE TRIANGLES: 6th
ANTI-MIXTILINEAR TO MACBEATH

Barycentrics  a[6cos(A)cos(B—C)—cos{2(B—C)}-2cos(2A)+1]cos(A) : :

As a point on the Euler line, X(12362) has Shinagawa coefficients: (E+F, —E—3*F).

F7ebb, X(12362) = (3575, 12225) DEIRA Y L H £ 97, X(12362)1%, ZD7—7
WEAERR LT R CE BRI N TV RNWHLAT LD T, 7 S-Coefficients,
Midpoints on Euler Line II” @7 — 7 /VIZI3#i» TOWERAN, T—7 21, 20D
K574 A 7= ED 2 oOHLEDOHED SAREMNE LD BN TNET,

ETC @ Tables Ti&. ZILIMZ SHREICBHR LW 2 DDOT—T7 B3 H 0 £4, %
D1o0F, LFOHEDOTY,

- 7—7 ) ” Midpoints Not on Euler Line”

ZOT =T TH WTROFLR AL 7R BRGSO ROBRIAE L0
SITWET, FZI1E, L X(A) & A A T —# EICRnSen gt b X(3244) ot A

{u(1) + u(3244)}/2 = [aS%($a$S?) +(-$a$S>+5aS2)/(2$a$S2)]/2
= (-$a$S%+7aS?)/(4$a$S?) = u(3635)

Ll ET, 22T, X(3635) ik, A A T—HREIZARWELFOFUL T,

X(3635) = H'(X(10); M, —1/2)
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Trilinears f(a,b,c) : f(b,c,a) : f(c,a,b), where f(a,b,c)=bc(6a — b — ¢)

Barycentrics 6a—-b-c:6b-c—-a:6c—a-b

Ehm. D X(L) & SEm X(3621) DL
{u(l) + u(3621)}/2 = [aS2/($a$S?) + (3$a$S? - 8aS2)/($a$S?)]/2
= (3$a$S2 -7aS?)/(2$a$S?) = u(3625)

LD ET, 22 TH, X((B625) LA A T —# IRV FOHL T,

X(3625) = H'(X(1); M, -1/2)

Trilinears f(a,b,c) : f(b,c,a) : f(c,a,b), where f(a,b,c)=bc(4a — 3b — 3c)
Barycentrics 4a—-3b-3c:4b-3c—-3a:4c-3a-3b

NS OERIE. X(3625) = (L, 3621), X(3635) = (1, 3244) & L TF—7 /Licik>Tu
EF, ZOF—TATIE NOZA THNCHENE LD LR THET,

ETC O EDOT—T I, ZNETOT—T I EITREDO DT,

« Euler Coordinates

ZhET, PR A mAEEE (flab,c), f(b,ca), f(c,ab)) THELTEE LA, Hb
SEONLE 2 BRI 000 R0 K FoRT D 1210 il s D JBEAE % A A T —Hj % x—Hil,
FA T —HUCHEREMR L vyl & T DELEE (X, y) TROZEI LWV HDTY, &
A T —HUCEE R ERIL, I,

Sau+Sgv+Scw=Kk

DEHZERLEET, ZOEHMNAA T—HEBERTHI LIE. 2 ODHEMBD
ERFMENOMHNDD M TEET, L<IT, A4 T —f EOH.L R X(468)
D AR EEAE 1
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X(468) = X(2)-LINE CONJUGATE OF X(3)

Trilinears  (sec A)(cot B + cotC-2cotA) ::

Trilinears sec A-3cscAtan w ::

Trilinears 3 cscA-secAcot w : :

Barycentrics (b"2 + cN2 - 2a72)/(b~N2 + cN2 -an2) i

X(468) = 3X(2) + X(23)

As a point on the Euler line, X(468) has Shinagawa coefficients (3F,-E - F).

u(468) ={3FS2- (E+F)SeSc}/(8F-E)
THEZABLNDHDT,
Sau+SgVv+Scw
= [SA{3FS?- (E+F)SsSc} + Se{3FS?- (E+F)SsSc} + Sc {3FS?- (E+F)SaSs})/(8F-E)
= {3(E+F)F-3(E+F)F}S2=0

LRV ET, ZTDXA68) i A4 T —#UTEAZT HEMIL, orthicaxis & FEE
NTCWET, Z oz x il FUSIS R A 22 % % Euler coordinates (41 7 — i
Y e LE LIE( IR, 2ERMENTOEEAN),

LI oTy Ao F—FEETHE LF DA Xe, Ye) 13, ZAETOWU, v, W) 5 ELF
DEHITEZLET,
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Xe = Sau+ Spv+ Scw

Ye = -{Sa(Ss-Sc) u+ S(Sc-Sa) v+ Sc(Sa-Se) W}
Z 2T, orthicaxis b OFFEE W% d & 15 & Xe= (E-8F)Y, 7=, &
AT =MD DO E GO Y LT 58, ye=(E-8F)Y2Sd’ L 720 £9, =

Z T, Ye D EEAICLIZBEHIL, L X(1)2 orthic axis D IEDRNZ 725 & 9
WEATETZDTT,

I BT, oL RO mEEEE(f(a,b,c), f(b,c,a), f(c,a,b)) %,
f(a,b,c) = G(a,b,c)S? + H(a,b,c)SeSc+K(a,b,c)
G(a,b,c), H(a,b,c) : a,b,c (ZRF4 % FrEI%L
K(a,b,c) : a,b,c (283 2 I FREA %L
N={3G(a,b,c)+H(a,b,c)}S*+{K(a,b,c)+K(b,c,a)+K(c,a,b)}
EToHE,
Xe = [{(E+F)G+3FH}S%+$K(a,b,c)$]/N,
Ye =-$Sa(Se-Sc)K(a,b,c)$/N,
N = (3G+H)S?+$K(a,b,c)$

ERVET, ZIZTC, Ve X f@bo)lZHILD K@b, )T L TWES, &<ic, &
£ S ORI AT, K@b,c) =0 720 T, SR (G, H) A H L CleEd, T7
VRSN

Xe = {(E+F)G+3FH}SYN,
ye = Ol
N = (3G+H)S?

Bz, E, ShD, Bl 9 RPLOFA T — AR,
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X(2) = ((E+F)/3, 0),
X(3) = ((E-2F)/2, 0),
X(4) = (3F, 0),
X(5) = (E+4F)/4, 0)
DT, EANG)E, A(0). Flr(H)., 9 AHN(N)D FREEE,
GO = (E-2F)/2 — (E+F)/3 = (E-8F)/6,
GH = 3F- (E+F)/3 = - (E-8F)/3,
GN = (E+4F)/4 -(E+F)/3 = -(E-8F)/12
L0 A4 T EE, 'O, 9AHL, HO, SMLONRIZIEDY,
IGO| : |GH| : |GN|=1/6 : 1/3 : 1/12=2 : 4 : 1
RV ET, TORIRIEL, FITEANTHRIS L ET

A TR, Bz, 7 2~ — S XAI)D T N—TFTIE, T
—T NN A A TR E TOHEEN 7 = b~ — 5UZE5E LU (Ve 23R U) DA,

X(15), X(396), X(618), X(5318), X(5463), X(11542)

ThHY., ZhoOFLEIZ, 7o~ —ES5280 A T I EAT R ER Bl
HDHZENGMNDFET, F-AA TR EFEAT T 2L~ — S ORI D D (Ve
DFFF D30 o i,

X(5473), X(5617), X(14539)

THH., ZNHOHLEIE, A T—BEA ThRO 7 2~ — S %05 EHR
AT ER EICH D £3, BiEORLEEBEOTLEE O EIX, 44T
—fE FichHHro T, HlziL.

(13, 5463) = X(3), (13, 5617) = X(4), (13, 14539) = X(*)
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DOBMERELNET, ZNHOREERD H LRI 2 2i%5 —7 /L S-Coefficients,
Midpoints on Euler Line I” (Z# > CTWE T3, H&HED X(*) 1%, ETCITIE, FERE
FEOHFLRTT, FERIZ, 2200F0LROAA T —EEONI R, IMrRnt, 7—7
JL S—Coefficients (Euler Line ++) X° S-Coefficients (Euler Line +-) (248
HENTRAREES 2L b TEET,

ER5)

— AR OEL, by, SHLOALE Z HFELE TR L, Conway DRLE &5 &
ENODNEL 2 ODBRBAEINTEEDL Z AR LE Lz, BIZIE, T,
.l SO0 2 SOREIE, Theh, (1, 0, (0, 1), 1, -1 &7 ET,
Fo, EHO, O, AAOPEIEHROXNE LTHA 7—HE2RTAzEXEL
o ZOFAT—HROXNEG, A T =R EOPOLROEREIEL, — &I,
KPR G(a, b, ), H(a, b, ¢) Z V= 2 DD (G(a, b, ¢), H(a, b, ¢)) THbH
HZENSMHD E LT, KEDOZ R A ELVRKFED Prof. Kimberling 12 X5 =
IO LR EE LA ¥ —F > %A 7 Encyclopedia of Triangle
Centers” (ETC) TlZ, 2T HD 2 DDfRE(G(a, b, ¢), H(a, b, ¢)) 1%, dJIERE (S-
FRED EREEI, A4 TR EORLEERTOIME DN TWET, £z, EIC
@ Tables 1ZI%, HZ < D SHREDOBFINE LD LN TWET, Z 2T, HD,
Lo, DD K DT SHREMDEHTRE D L0 LTk, Fol s o
MEHHTROEDLZENBFNVE LT, ZABONLO LT, 47—
22D RO AR AR I AR B 70 D 2 DD4REG(a, b, ), H(a, b, ¢)
DI % TIHEXNHBEEL K (a, b, ¢) DI TREE T, 2 b OmAEEIEDRAUL
LR O BEFR 2 3R 2 DITEFR| 72 KT, WL 20 OH &2 R CHIZFHE L F
L7z, RIS, A 7—f% x-dih, 44 7 —fRICRERERE v L T 2HER
JEAE G S O E % 3 Buler Coordinates (41 7 —JBEAE) 2R L £ L=,
ZDEENG, K(a, b, ) WA A T —HHLRE COREBECREBRLTWS Z
LxRLE LT,
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