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1. INTRODUCTION

The Mittenpunkt [1] is the point of concurrency of the midpoints and excenters of
a triangle. It is denoted X (9) in Kimberling’s Encyclopedia of Triangle Centers.
Here, we will give a generalization of the Mittenpunkt.

2. RESULTS

Theorem 2.1. Let A, B, and C be the vertices of a given triangle.

Let D be some point in the plane.

Let lines AB and CD intersect at point E.

Let lines AC and BD intersect at point F.

Let lines AD and BC' intersect at point G.

Let the circle passing through E, F, and G intersect line AB at point H.
Let the circle passing through E, F', and G intersect line AC' at point I.
Let the circle passing through E, F', and G intersect line BC' at point J.
Let K be the excenter adjacent to line AB.

Let L be the excenter adjacent to line AC.

Let M be the excenter adjacent to line BC'.

Then,

1. Lines KE,LF, and MG are concurrent at point N, and

2. Lines KH, LI, and MJ are concurrent at point O.

IThis article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original
author(s) and the source are credited.
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Proof. Without loss of generality, we will work in Cartesian coordinates.
A has coordinates (0,0).

B has coordinates (1,0).

C' has coordinates (z¢, yco).
D has coordinates (zp, yD)
E has coordinates (F¢42—"R¥C (),
(
(=

F' has coordinates

ZC’Z/D YycyYp )
TocYp— szc+yc TCYD— HJDyc-i-yc

G has coordinates
H has coordinates
(—((2ro — 1)y — x 20 — )y — e (ep + 70 — Dy — (xc — 1)ad(2ep —
D)yp +ve((2xp — 1)y¢ — 2zcrp((3zc — 2)p — 220 +1))yh + 2(220 — 1)(2D —
Dahydyp—(xp—1)%hyt)/(2((xe—1)yp—(xp—1ye)((xe—1)yp—apyc)(Tcyp—
(zp — Dye)(zcyp — zpyc)), 0).

I has coordinates

(—(zc((2re—Dyg —ag+22¢ —23)yh —2yc((wp+ao—1)ye — (vc — )2z (22p —
)yd +v2((2zp — 1)yE — 2xcxp((Bre — 2)zp — 2x¢ + 1))y% + 2(22¢ — 1) (2p —
Dapytyp—(rp—1)*25y)) /[ (2ye+a2)yp (yp—yeo) (ze—1)yp—(rp—1)yc) (vo—
Dyp —xpyc)), —(yo(((2zc — Dy — 2¢ + 22¢ — 28)yp — 2yc((wp + e — Dyg —
(xc — )22 (2zp — 1))y} + y2((22p — Dy2 — 2zc2p((Bre — 2)xp — 220 +1))yH +
2(2zc — 1)(xp — Dabylyp — (xp — 1)*ahys))/(2(ye + 22)yp(yp — yc)((fﬁc —
Dyp — (zp — Dye)((xze — )yp — zpyc)))-

J has coordinates

(42 ~32+ 1)y -+~ — 2+ a2y~ (320~ ep + (re (220~
1))y0 + 2(zc — 1)*zixp)yd + v2((2zp(xp + 3zc — 2) — 320 + 1)y + 2(xc —
1)2xcxp(Bzp — 2))y3 — 2(xp — Dapye (v + (vo — 1)((2z¢ — Vzp — x¢))yp +
(re—1)(xp—1)*r1y5)/(2(ye + (v = 1)*)yp(yp —yc ) (xcyp — (wp—)ye) (veyp —
zpyc)), (Yo((2zc — Vyé + 2 — 228 + ad)yp — 2yc((@p + 2o — Dy + (vc —
D2zc(2zp — 1)y} + v2((2zp — 1)y + 2(zc — Vap((3zc — V)ap — dazc + 1) +
2(zc — Dwe)yh — 220 — 1)(vp — 1)*xpytyn + (xp — 1)*x5ye))/ 2(ye + (v —
1)*)yp(yp — ye)(zcyp — (xp — 1)ye)(xcyp — xpyc)))-

The incenter, P, has coordinates

st/

—xcYD +33D?/C +yp’ —zcyYp +$Dyc+yD )

Tp = TERY ey R sy Ry and
_ Yo

yp = 1/ 22 4y2+1/ (mc—1)2 402

Line AK is

y = a(=2).

Line BK is

y = (z—1)(5).

Line LM is

y=1yc + (x —xc)(E=2).

yc—yp

K has coordinates (1 — zp, (xp * (xp — 1))/yp).

L has coordinates

(—(yp* (—zz +xp*xxc — Y& +yp *yo))/(xc * yp — Tp *x yo), (xp * (—2g + Tp *
re =yt +yp xyc))/(xc xyp — p * yc)).

M has coordinates
(—(yp*(yox(yp—yc)+(zc—1)xxp—ag+1)+(xp—1)*yc)/(xc—1)*yp—(xp—1)*
ye), (xp—1)*(yox(yp —yc )+ (e —1)x(xp—2c))) /(e —1)*yp—(zp—1)*yc)).
Line K'F is given by the equation
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x(yK_yE> -y + YE — xE(yK_yE) — O.

N M TK—TE
Line LF'is given by the equation
(=) —y +yp —ap(2=2E) = 0.

Line MG is given by the equation
x(yM_yG) _y+yG _xG<yM—yG) — O.

TN —TGE TM—TG
We calculate that
YK—Y YK—YE
xi—wz -1 yp— mE(avK—xE)
det —i’jiif; -1 yr— mp(i’jiﬁi)
yM—Ye _ YM—YG
TM—TE 1 yG xG(I]\/ffo>

= —(=2xxlL*xTbx Y xY p+ 25T 551 prYDHxyp+ A%l kT pRTHRYCHYH*Yp — A%l KT p*
Tp*YoxyHxyp+2+x8kThxyd wyp— 252 kT h xycky kY p+-ARrl kT H kY kY p— 251, %
TpHRYCRYH*YpH2RTGHT pRYCHYD*Y P —B*TEHT pR YD *YpFTEHFYOHFYD*YD— 2K Tk
TR THRYZAYDRYP+ 2K TG R T ¥ T p Y2 K YD *Yp — AKX T H T DR THKk Yo YD Y p+ 25T *
Tp*THKRYZKYp*RYp— Ok TE AT p*THkYC kYD *Yp+ARTL AT p*T pry2 sy b *xyh— 24T *
Tp*x pxy2kyYp*yp+10%TL 4T p* T p*YcH YR *Yp —2KTL AT pRYEFYHRY B+ 25T T Pk
YoKYDH — AR T LR THRYCHY S+ 25 TR TR YO RY B kY p—OF T LR THHY D kY p— Ak T THH Y2k
YD kY pH Ok T LR THRYCHY S Y B 2R TR T HRYCHY S+ 2K T LR THHRY K Y 1 kY p+AKT LT pk
YEHYDHYP—2HRTEHT pRYEHKY Dy RY p—ARTERT pRYCHYDRY PRI AT pRYHHRY T HRYE
YH kY H— KT LY KY D K Y B+ 2K Tk TH R TR YZHKY DFYp+ 25T E* XD R T HRYZHYp*Y p— 2k
TEHTL KT pRYSHYDRYD— AR T EH T T pRYSHKYDRY P+ T E* T L ¥ YS kY pF YD — AR TE*T p*
THHRYZHYDH K TEAT P THRYERYL — 25T T pRTH* Y25y p*yp+ 105 TE*kT prTH* Y *
YHxYp+8KT LT DR T HRYS kYD kY p— 1 25T E AT DRI H K Y2 K YT kY H— AR TERT DRI H Y2k
Yh — 2% X EHRT DRI B R Y2 AYDHRYP — 2K TERT DRI HKRYCH YD KY p— 8K TERT X T pRYS YD *
Yp+ 2% TEHT DT pRYSKYD* YD+ 2KTEHT p*T pRYS K YR *Y D+ AKX TERT DRI pHRYZ*Yp*
Yp—8*xTEHT XX pHRYCHKYHRYP—TEHT D *YSHKYDFYD+DRTEHRT pFRYZH YD * YD — 24 TE*

5 3 4 rd 02 02 4 003 402 403 4003 002 03 4.3
TpRYCKY D+ 2% T+ T p*YS*Y D+ AXToxTp*YGHFY D *¥Yp— AR LR T pRYLH YD — 2K T+ Tp*

YorYH Y b+6xTE x5y YD — Ak TR TRy YH Y pHORTERT LRy Ry p— AR T R Tk
v xyh *yp+4*a:‘é*x?g*y%*y% *yp+6*xé*x?g*y%*y%*y%—i—Q*xé*x%*y%*y%— 12x%
TERTLHYCHY D FY D — Ak T EF TR YYD+ 25 TEHTE R Yo YH*Yp—dxTEx 2D xY S Y p— Ak
TEHRT pRYSHY D Y B ART KT pRYSHKY 1KY pHAKTERT pRYEFY DK Y D — 8K TEHT pRYZF YD *
Yp—2KT AT pRYEFY DR YD+BRTERT pRYCKY DR Y b+ 2T EHT pRYCKY 1KY p— 2K TEKT pk
YD Ry p+ 25Tk YSx YD kY B — 2R T ERYZ A YD Y B — 2R TERYE YD Y B+ SRTERYCHY S YD+
2P kT H R pRYSHRYp— AT kT x 0 H Ry ky p—dkrExrh xx bR yL Ry pryp — A i x %
TL*YEHYpHRYp+ 65T kT DRk TL Y2 K YpKRY D+ 24Tk T kXD YD kY p+ 2K TS+ 1% ¥ T *
YERYD*Yp+ARTE KT E KT pryYSHYD*RYp — 2K TE KT D KT pRYSFYpFY B+ 2K T 1% ¥ T pk
YEHFYDRYP— 2K Tk XD K YSKY D *Y B+ AR TE R T DR XD K Y2 A YD — 24 TE kT DRI H*YS YD —
2kTE AT PRI BHRYEKY S — 8K T kT DR T HRYS kYD Y pHAKTE KT DR T HRYS*Yp+A*TE %7 p*
o xydxyd xyt —8xad xx prahkydxyd xad xxpradxydrypryp —8xad xxprah*
YoHRYHFYpH AT AT pRTERYSFYDFRYp— AT AT DRI ERYSFY DY p—OxTL 4T pRT D RYS*
Yp*Yp— 2% T prxTHxYS kY p+18%xdxx prah YRRy D kYD +OKTE KT pRTHRYZ K YH —
2R KT pRTHHRYZAYDRY pFOKTERT DR THHRYCH YT *Y p+8KTE KT pHT pryYLxy T *yH—dk
TLHTpRTpRYLFRYDHRYp —8kTE AT DT pRYS YT RYB+ 125 4T p T pRYS K YD Y p+ 2%
TLHT DR pRYSHYD*RYD— LAKTE KT DT prYZHKY DR YD — 2K TR T p*T pRYEFYp*Yp+2%
TLHRTpHRT pRYCHYH*Yp — X TE*T pRYLFY D R Y B+ AKTE R T p*YS kYD R YD+ 25 T8 %1 p*
Y HRYDHYD—ARTE KT pRYZHY B YD — 2K TR T DK Y2 KY 5+ AT DA T DR YYD + 25Tk T Pk
YYD — AT kT Hr YL YD}y p+ 25T KT HRYZ YL — Ok TR T B Yo RY S — A TEF T DY *
Y3 HARTE Ty yh kY p— 25T kT L kYR RY T R Y b+ 2R T KT HRYE K YD+ AR T FTHRYC*
YD Ry B+ 2K TR T HRY R YT RY p— 2k TE kT kYD kY p— 2K TE R T HRY LK YD Ky p+ORTE kT Bk
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YeHYDHYPH2TEATRYEHY ) — ARTEAT pRYEHYHHYp— O AT HRYLRYDRYP— 26Tk
TLRY2 Y E HORTE AT L kYo x Y kY B+ 2K TE KT HRYCKY T — 2K T kT HKYCKY 1R Y p+ 25T, %
TRy *Y pF2RTEHRT pRYLHYDFYp— AR T *T prYbFYD kY B+ 25T T pryS YD Ry DA%
TR pry YD Y S — AR TR T pRYSHFYD R Y p—AKTEHFT pHYZHFY K Yo+ ARTEHT prYZxY D *
Yp+0kTE w1 prylkyh kyh —8K TPk T prYcHY D}y HA2kTE YLk YR kY h— Ak Td kYL Ky *
yb— 252wy oyt xydb+Axad xyd oy xyd +ad xydayhxyh — rlxyoxyh kyh — 2+ 0tk

2 .5 .3 2,2 ,.4..3 2.2 ,.3..4 2.2 .3
TD}TPpFRYS*YD 2% Tk T * T p*Yo*xYp +HAX T T ¥ Tp*Yo*xYp*Yp — 2% T+ TH*Tp*

Y kYD Y b+ 2% LT ¥ T x YLy p+ 25 0L kT H R XL K YL kY pRYp— 6K LA T ¥ TH R YL *
YD HYDH— 2k TE K TH kT HRYSRY D — 2K TE K TH kT HRYZRYD*Yp — AR TEHTH R T pRYL*Yp*
Y+ A% TE K0 ¥ T pRYSFYD YD — AR XL A TH KT pRYSHYDFYp+ 6% TE KT D R T pRYSFYp*
Yb+2kTE K TH R YL KYDHY D — 2K TE AT HRYLKY DK Yo+ Tk THRYS kYD *Y D+ 2% TE*T p*
THKRYS kYD — Ok TE AT pHRTH* Y2 Y S — A TERT DT pRYSH YD +8KTE T p* T HRYS* Y *
Yp—24TEx T prTp*YSxyp+10%TE 4T p T pRYE R YD +8FTE AT prTH YL A YH —AxTE *
Tp*TH*RYLxYpRyYp— Ak i AT pxTHRYL R YD} yp+ 2% TE KT pR TRy xyp YD — 28T %

Tp*Th*ydayp —6xTL kT pRTH Y2 YD R YD — 2RI KT DR THRYERY S — 2K TE AT p*TH*

YEHRYDHRYP+ 2K HT DR THKRYCH YD *Yp+ARTE T prTH YL kY xyp— 12502 % T p*TH*
Yoy D * Y —ARTE KT DR THRYSH YD+ 8 TE KT p*x XDk YS kYD kY + 6% TL 5T p*TH* YL *
2 2 2 .03 2 2 02 2 ) 2 2 02 2
YD*Yp+2* T T p*xTp*xYoxYp —O*TL* T p*Tp*YS* YD *Yp— 2¥TH* T p*Tp* Yo+ ypH+
2KTZ AT PRI BKRYZAYDRYP —2KTEAT DRI HRYCKY 1 *Yp—AKTERT pRT prYSKY T *Y p+4dx
TLHT DT pRYDHYD*YDH— Ak TEHT DR T pFYLFYp*Yb+ A% TL* T p* T pryYs yp*Yp+4*
TEHT DT pHRYEHFYHHYp— AR TEHFTDRT pRYE*Y D *Yp — 6T AT p*a prylxypxyp+10%
2 22 2 2 5 2 2 4,2 2 2
w4c>ka:D*:L:;p*yc*QyD*yP—i))Q*xQC*gD*yQC*yD*yf—i—G*xg*xg*yc*y%*yg—l—Q;kxc*a:QD*
Yo XYD*Yp—O*xTE*T XY YH*Yp—TE* T D}Yo*xYD*Yp+TE*T DRYL*YD*Yp+2% Tk
Thxyd Ry — 2k E kT DAY R YD+ 24 DA T R Y Sk Y D — SRTERT HRYS Y — Akl kT Y2k
2 2 4 2 3 SR NS S 2 A4 3 2.3 4
yp*yp+6*xc*xP*yc*yD*yp—4*xc*xP*yC*yD+4*xC*xP*yc*yD+2*xc*xp*yc*
Y xyp—Akrixrrylxyt — 2k x kxS Y kY B+ Ok T LR T HRYD Ry H A xL kT H Ry *
2 3 3.2 3 2.3 2 9 2 B gr 02 2 o3
Yp*Yp—S*TE*TpRYSKYDRYPH2¥ XL T p*Yo*x YD Y pt 2% Tk T prYS* Y — 2% Tk Tp*
yo*y%>x<y123—Q*x%*x%*yc*y%—Q*x%*x%*yg*y%*yp+6*x%*x%*yé*y%*y%+2*x%*
TLRYGxy s —Okr 2 xx bk Y2 xy S kYD — 3k T LRI H R YL kY Y — AR TE R LY Ky L R YD A6x T %
TLRYERYDL R YL+ 25 TE kLR YLK YD K Yp — 2R XL KT pRYS K YD R YD+ 2K TEHT p YL kYD *
Yp+ARTE kT pryL YD Ry — 2K DL AT pRYSKY D KYp— 2K XL KT pRYGKY 1KY D — 2K T KT pk
YYD kY pHARTL AT pRYSRY D RYH—2RTE KT pRYEFRYD R YDH — 2% XL KT pRYZAY T Y B A2k
2 3.2 02 5.3 2 2 0 A 3 3 2 o 2 29 3
$Bc*$f*yc*gD*gp"‘fc";?Jc*Z/DQ*yP3_2’;$C:yC*y%*yp;2;“370§3/C*9D*y1:2+$g*?/g*
Yp*Ypt2xTEkY kY DY pH 2 TERYL*Y DRYp— 2XTCHYEHY D *YpH 24 Do * DD *Tp*Y ek
YD+2KT ORI HHT HHRYSHKY D —AKT R TR T HRYLHY DRY p— AKX H T DR T pHRYSHY p— Ak T ok
2,3 .5 2 3 4 2.3 .3 2 2
TD}Tp*RYLFYDHA*To* T H*¥Tp* Yok Yp*Yp+2*¥To*TH*¥ Tp* Yok Yp*Yp+2+¥To* T *
THRYSRYD — 2K T HTH kT Bk Y kYD *Yp+ 65T TH*TL K YL KY D * Yo+ 24T o * TH*TH*
YokYD —AKT R TD x T Bk YK YD FYD+ 2K TR T DX T prYS K Yp*Yp — 22X T *TH T p*YS*
YDKRYH—2KTCHRTH XL pRYSHKYDHRYP— 2T CHTHKYSKY DRY D+ 24X TR T Y S*YD*YH— 2k
5 4ni3 5 a2 02 4,5 1
TOXTD*TPRYSH YD+ 2¥ XX T p*¥Tp* YL ¥ YD — 2% To* T p* T p*Yo*xYp +4*To* T p*Tp*
Yoy HHARKT R T R THRYSHYDFYp — 8K TR T DX T kY kYD kY p+ AR To* T p* TR YS*
Yp — KT KT DRI HRYZKY D — KT KT DT HRYSHY T *Y pHAKXTO*T pRTHRYZKY p+AkT ok
3,04 02 002 3 oA 2 3 .4
TD}TPpHYHRYDRYp—8*TC*T P T p*YokYp—4*¥To*x T p*Tp*x Yok yp*yp+12%xro*xxp*
THRYSRY B RYp— 2K T KT DRI HRYSKY DK YD — 2KT KT DRI HRY kY D+ 2¥To*T p*TH*
YERYHKRY B+ 2KT KT DR T HRYS K YD+ 2R TR T DR THRYS K Yp*Yp+ 25 TR T p*TH* YL *
y%*yp—G*xo*x[)*z%*yg*y[)*y%—Q*xC*xD*x%*yg*y,j+6*z0*$D*w%*yé*y%*
Ybh+ARTOHRT DRI LHRYL YT +ARKTORT DRI BRYSKYDF Yo —8¥ T KT DT HHYS K YD *Y D —
4xxoRT pRIHKRYS YD kY pH AKX TR T p*T pRYS kYT YD —2KTC* T p*T p*YSxyp*yp—
BT KT DT pHRYSAY T KY D+ 2KT KT DRT pRYSHY T *Y p+2KT KT DRI pRYS*Yp*YH+-4k
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TOHRTDHRTpRYSHYH*Y b — 6T ORI p* T pk YLK YD kY b+ AR TO* T p*T prYSFYH* YD+ 2%
TORTDRTpRYSHYDHRYD—2xTORT KT p YLK Y *Yb— 2% To* T p*RYS kYL YD+ 4k T *
TDRYSFYDRY o+ 2R CHT DFYSFYD * YD — DKL KT DHRYE K YDk Y — DKL C*T pKYS* YD *
Yb— 2% LKL DRYLFYDHRY B+ 2K T ORI DRYS Y HKY b —TCHT pRYLFYDH +T T pRY* YD+
DKL KT HHRYSHKYDKY P — 2K T KT DHRYEFYD Y p+ 2K TR THHRYSHKY K Y p— 2T CHTHHY Sk
YD RYp— 2K T ORI HRY LAY D YA+ 2KT R T HRY LY E 2K TR T HRYSRY D RY D — 2R T R T Dk
YYD —AkT oxTh Y kY R YpHART ORI HRYEKY D RY p— 2K TR T HHRYS K YT *Y p+ 25T ok
TLAYEKY D RY p— TR THHRYEHY D+ T ORI HRYSHKY D+ 25X HRTHRYS A Y H*Y b+ 25T TH*
y(:";*y%*yp—Q*xc*x%*y%*y%*y%—Q*xc*xQP*y%*y%*yP—Q*xC*xp*yg*y%*y%—}-
QKT ORI pRYSFKY D KYHHAKT ORI pRYSHFY DY D —AKT ORI pRYSFY DK YD — 2R T X T pHY Lk
yQD*y}%+2*xc*xp*yé*yj2j*y%+2*xc*xp*y%*y%*y}§—Q*xc*xp*yg*y%*y%—Q*xc*
TpRYSHYHKY D+ 2K T X T pRYEFYD ¥ YD+ ToxYS YD R YD — TORYSKY ) ¥ Y D — 2RI CH Y *
YD RY D+ 2K T ORYEHR YD R YD TOKRYSRY D RY b — T oxYSH YD *Yp—TH* XYL kY p+ 251 *
TERYSFYDHRYp+ 25T H % Tk YS kY DRy p — 24X kT Ry Y pRY B+ 2K T T KT H Y Sk Y p—dk
ThRTHRyLRYpRYp— 25T x DL YSKY D RY p— T H KT HHRYSHY D+ 2K TH ¥ THHRYSRY pRY D+
2kTE KT HHRYEHKY DRY P — 2K TH KT pRYSHKY pRYH+AKTH* T p*YS Ry p*yD — 26T % pHY2*
Yp*Yp+2%TH*T pr YL xYp*YDH— 2% T T pRYLKYDRY D+ }YLRYD YD — 2k 1D K YLk
yD*yi’)ﬁ—x%*yg*yD*y?g—i—xD*x?‘g*yg*yD—xD*x%*yé*y%—Z*xD*x‘}D*y‘lC*yD*yp—l—Q*
T KT BHRYSHKY D *Y p— 2T pRTHHRYS Y DY P12 T pRTHHYZKY 1KY pt+ 26T DT HRYSHY p*
y%—Q*xD*fjg*yg*yD—2>|<xD*z‘;’g*yé*yQD*y%+2*xD*x?j3*yé*y2D—|—4*xD*x%*y‘é*yp*
yp—4*$D*x%*yg*y%*yp—i—Q*xD*x%*yg*yD*yp—2*3:D*$%3*yg*y2D*yp+mD*x%*
Y2HRYD — T DRI HRYSKY D —2KT DRI HHYSKYD*Y D — 2K T DR TH*YSKYD*Yp+2%T p* Tk
Y HRYH YDA 2KT pRTHHRYSKY 1 RY p+ 25T D XTI pRYLFYD*YH— 25T pkT pySoxyd xyh— 4k
T DT pFRYSHRY DRYDHAKT DRT pRYS YD YDA 25T KT pRYSHKY DFY p—2KT DXT pRYSHY Dk
Y2 — 25X DRI pHRYSHFY D RY b+ 25T DRI pRYERY D FYHA-2KT DRI pFYSHFY p* YD — 2T pHT pk
YeHRYDFYp—T DRYEHFYDRYHAT DRYEHYDFY 24T DRYSHYDRYH— 2K DHYEHYD*Y P —
Tp*YSHFYD*¥YPFTD¥YE*YH*Yp) [ (Yp* (Yo —Yp+Te*yp—Tp*yc—Tp*yYo+Tpryp)*
(YEHYD—YeHY P —TERYCHY PTTEHFYDFYP T DXYSHFYp—TEHKYD¥YP— T DFYEHYp—TC*
Tp*YCHYD LKL pRYCKY PTG RT DFYOKRYP T *TP*YDRYPHTCHYCHFYD*YP—To*
YEKYD*RYP—To*T DT p*Yc*Yp)* (Yo kYD —YD*YPHIEHFYDFYP+HTDRYSHYp—TEFYD*
YP—YCKYD*YpHYEHFYD*YP — L D¥YEHYp—LCXYCHYDTLOKYD*¥Yp—T p*Yc*Yp+T p
yD*yp—:cc*:cD*yC*yp—i—xC*xp*yC*yD—Q*xc*xp*yD*yp+xp*xp*yc*yp+x2c*
xD*yc*yp+x20*mp*yD*yp+xc*yc*yD*y]%—xc*y%*yD*yp—xc*xD*a:p*yc*yp)).
We substitute the values of zp and yp into the above expression and one can verify
that it evaluates to 0 as desired. Thus, we’ve shown that lines KE, LF, and MG
are concurrent.

Line K H is given by the equation

() —y + yr — o (EEEE) = 0.

Line LI is given by the equation

P(Hbl) 4 gy (M) — 0,

Line M J is given by the equation

(B2 —y + gy — 2y (B2 =0

We remark that since D is arbitrary, the above result holds for any three concur-
rent cevians. In [2]|, we showed that lines AJ, BI, and C'H are in fact concurrent
cevians. This means, by combining that result with the above, we have that lines
KH, LI, and MJ are concurrent as desired. U

The point N becomes the mittenpunkt when D is taken to be the centroid.



254 (GENERALIZATION OF THE MITTENPUNKT

FIGURE 1. Tllustration.

REFERENCES

[1] Weisstein, Eric W. "Mittenpunkt." From MathWorld-A Wolfram Web Resource.
https://mathworld.wolfram.com /Mittenpunkt.html

[2] Warren, B.L., "Generalization of the Gergonne Point", International Journal of Computer
Discovered Mathematics, Vol. 9 (2024), paper 25, pp. 191-196.



	1. Introduction
	2. Results
	References

